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Uber dieses Buch 


Dies ist ein digitales Exemplar eines Buches, das seit Generationen in den Regalen der Bibliotheken aufbewahrt wurde, bevor es von Google im 
Rahmen eines Projekts, mit dem die Bücher dieser Welt online verfügbar gemacht werden sollen, sorgfältig gescannt wurde. 


Das Buch hat das Urheberrecht itiberdauert und kann nun öffentlich zugänglich gemacht werden. Ein öffentlich zugangliches Buch ist ein Buch, 
das niemals Urheberrechten unterlag oder bei dem die Schutzfrist des Urheberrechts abgelaufen ist. Ob ein Buch öffentlich zugänglich ist, kann 
von Land zu Land unterschiedlich sein. Öffentlich zugängliche Bücher sind unser Tor zur Vergangenheit und stellen ein geschichtliches, kulturelles 
und wissenschaftliches Vermögen dar, das häufig nur schwierig zu entdecken ist. 


Gebrauchsspuren, Anmerkungen und andere Randbemerkungen, die im Originalband enthalten sind, finden sich auch in dieser Datei — eine Erin- 
nerung an die lange Reise, die das Buch vom Verleger zu einer Bibliothek und weiter zu Ihnen hinter sich gebracht hat. 


Nutzungsrichtlinien 


Google ist stolz, mit Bibliotheken in partnerschaftlicher Zusammenarbeit öffentlich zugéngliches Material zu digitalisieren und einer breiten Masse 
zugänglich zu machen. Öffentlich zugängliche Bücher gehören der Öffentlichkeit, und wir sind nur ihre Hüter. Nichtsdestotrotz ist diese 
Arbeit kostspielig. Um diese Ressource weiterhin zur Verfügung stellen zu können, haben wir Schritte unternommen, um den Missbrauch durch 
kommerzielle Parteien zu verhindern. Dazu gehören technische Einschränkungen für automatisierte Abfragen. 


Wir bitten Sie um Einhaltung folgender Richtlinien: 


+ Nutzung der Dateien zu nichtkommerziellen Zwecken Wir haben Google Buchsuche für Endanwender konzipiert und möchten, dass Sie diese 
Dateien nur für persönliche, nichtkommerzielle Zwecke verwenden. 


+ Keine automatisierten Abfragen Senden Sie keine automatisierten Abfragen irgendwelcher Art an das Google-System. Wenn Sie Recherchen 
über maschinelle Übersetzung, optische Zeichenerkennung oder andere Bereiche durchführen, in denen der Zugang zu Text in großen Mengen 
nützlich ist, wenden Sie sich bitte an uns. Wir fördern die Nutzung des öffentlich zugänglichen Materials für diese Zwecke und können Ihnen 
unter Umständen helfen. 


+ Beibehaltung von Google-Markenelementen Das "Wasserzeichen" von Google, das Sie in jeder Datei finden, ist wichtig zur Information über 
dieses Projekt und hilft den Anwendern weiteres Material über Google Buchsuche zu finden. Bitte entfernen Sie das Wasserzeichen nicht. 


+ Bewegen Sie sich innerhalb der Legalität Unabhängig von Ihrem Verwendungszweck müssen Sie sich Ihrer Verantwortung bewusst sein, 
sicherzustellen, dass Ihre Nutzung legal ist. Gehen Sie nicht davon aus, dass ein Buch, das nach unserem Dafürhalten für Nutzer in den USA 
öffentlich zugänglich ist, auch für Nutzer in anderen Ländern öffentlich zugänglich ist. Ob ein Buch noch dem Urheberrecht unterliegt, ist 
von Land zu Land verschieden. Wir können keine Beratung leisten, ob eine bestimmte Nutzung eines bestimmten Buches gesetzlich zulässig 
ist. Gehen Sie nicht davon aus, dass das Erscheinen eines Buchs in Google Buchsuche bedeutet, dass es in jeder Form und überall auf der 
Welt verwendet werden kann. Eine Urheberrechtsverletzung kann schwerwiegende Folgen haben. 


Über Google Buchsuche 


Das Ziel von Google besteht darin, die weltweiten Informationen zu organisieren und allgemein nutzbar und zugänglich zu machen. Google 
Buchsuche hilft Lesern dabei, die Bücher dieser Welt zu entdecken, und unterstützt Autoren und Verleger dabei, neue Zielgruppen zu erreichen. 


Den gesamten Buchtext können Sie im Internet unter|ht tp ://books .google .com durchsuchen. 


This is a reproduction of a library book that was digitized 
by Google as part of an ongoing effort to preserve the 
information in books and make it universally accessible. 
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MECTS Oe a ie hg e wee es SR 2 ee y 
Enginering Council Committee on 
comnensation reportS ........c..6- 
Engineers— 


Cleveland Section of I. E. 8 
TOTO eosina ee wes ee eae ee Rae 
Committee on compensation re- 
THOT OS! see oo wees PENE rE E ER 


Fngineers and paternalism (FP).... 


EFncineers’ Societv of Western 
Pennsvivania meet ........-...206 
Examination for electrical engi- 
neer and draftsman.............. 


Federated American Engineering 


Sorteties, explains position of 
(E) oere Saeko Soe are ee SE RA 132, 
Iron and Steel Electrical Associa- 
tion to meet............ one ee Baird 
Laoking ahead (E).........0....... 
Mining engineers to visit. copper 
TECON oie Oks Stee cele tae Ded 
National publicity conference 
panned DV | coccses Sad icuw beer ieee 
Power house, civil service exam- 
mation. fòr cis oe ew eee ne ed aino is 
Pretudice in overhead and under- 
ernund transmission (E)........ 


Schedule of meetines of Tron ard 
Steel Flectrical Engineers’ As- 
sociation ......soosssessssosossoeo 


Technical session of A. I. E. E.. 
Thirty-sixth annual convention of 
Be Ae B- cewek Seba vee es 
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problems ..esssesssesss ee eee ; 
Engines— 
Oil-burning, for central stations, 
by C. H. Reeder®........ 2... cc eee 
Ships driven by VDiesel-engine gen- 
eratór Set? — oe cee eid he Seeks 
Estimating value of electric wiring, 
by L. A. DOV COU 6 a 2a ce ei eet EAs 
Examination for electrical engineer 
and draftsman 2... . ccc cece ee cece 
Examinations for supervising elec- 
tricians in Portland, Ore.......... 
Exports, electrical, for August...... 
Exporting electrical equipment to 
kar East* 


Fans— i 
Attractive window displays re- 
sponsible for larger sales of,’ by 
W. B. Stoddard*......suuasenenre en 
Eiectric fan business from manu- 


facturers’ Viewpoint ..........606 
Fan and heater combined, 
Thermo-Fan Electric Co.*........ 


Fanning the crowds to advertise.. 
Portable blower, Clements Manu- 


facturing CO. vi bee wis bs eee ke sd 
Selling service (E) Pee 
Suggesting use in food drying sea- 
SON”. | eset ems s wens wee oe eerste ie dere ive 


Farm Lighting Plants— 
Driven by oil engine, Petroleum 
Engine & Manufacturing Co.*... 
Model electric farm featured in 
motion pictures’ ...............- 
Plant with extra pulley for power, 
Perfection Storage Battery Co.. 
Farm Service— 

Benefit of electric service to farm- 
ing communities ................ 
Electric service for rural trans- 
mission TIMES co.cc ccccccccssccecs 
Farm-tighting units, 
Steel & Machine Co............... 
Fishting gypsy moth with vacuum 
CICANIONS: erneer ernu eE E te a T 
Financing and service discussed 
by Illinois Association............ 
Hazards of private light plans 
pointed out 2546) cerwess veh 

Iowa central-station men discuss 
farm lines and rates*............ 
Manufacturers meet publishers.... 
Meter readings by postcard’*...... 
Prosperity brings demand for.... 
Rules for rural line extension meet 


approval .......... cece eee wees 
Standard construction of rural 
transinission lineS ..........0-00. 


Switching equipment for, Westing- 
house Electric & Manufacturing 
OE Meee ache elas ele eae we OM aaa ee 
Federal Electric Co., President Gil- 
christ entertains children®........ 
Federal Power Commission— 
Ask permission to use Illinois river 


POWEr? 5c ced ees wea es EEN EES TE 
Division of work of.......ssses.ssee 
O. C. Merril made secretary of.... 
Rules drafted Dy.........c cece eee 
To adopt regulations.............. 
Water-power applications exceed 
estimates . code ese ware ees ere Seas 

Federated American Engineering 
Societies— 

Engineering council elects officers 
Explains position of (E)...... 132, 
Will hold meeting in fall......... 

Filling compounds in cable joints, 
importance “OL vaeeessseie ecw tes 

Financial— 


A side of electric retailing no deal- 


er can afford to neglect, by 
George J. Kirkgasser..........-. 
Advantage of local investment in 
ütilityý STOCKS: © 6 ccc u ees deume ee aX 
Americans have stock in German 
COMPANY (cae see ela eee os wees 
Arousing interest in utility se- 
CUPIUICS® oeoa ewan Se oa es Oe ess 
Bankers’ Association acts on utili- 
ty situation (E).....%. 6.524455 615, 


Bankers hear report on utility se- 
curitieS .......... eee eee ee eens 
Bankers see credit improvement 


during SUMMED «sss esa ee ie eens 
Benefit of electric service to farm- 
ing communities ........ er 
Business enterprise not to be 
called profiteering (E)............ 
Capital stock sale to employes and 
CUSCOMETS: 6:66:04 6050 oe ce eee b i oes 
Cities Service Co. stock taken by 
employes - ncibouG oN Eneee Bey JS als 
Consumers Power Co., plans im- 
provements 6 ok ceeve wes ei eee ewes 


Cost problems in lighting of pub- 
lic parks, by C. H. Shepherd*.. 

Decline in bond prices affects util- 
ity extensions ...essssesssssess.> 
Economic value of central-station 
industry soies ssa anie te pean erena 
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Financial (Continued)— 
Electric public utilities like gold 
MINES ps Ss a aie EE eet E ia 
Electrical exports fall off in June 
Encouraging public to invest in 
utility securities’ ...............- 
Evidence that electrical industry 
igs booming ...sesessessessscsosee 
Factors affecting utility situation 
Financing and service discussed 
by Illinois Association............ 
Forward policy of British elec- 
trical concern 6 se6.de sand owes ® ws 
Future trend of public ‘utility 
financing, by Henry D. Thrall.... 
General Electric Co. billings for 
nine monthS .....sssesssssssesaa» 
General Ee issues additional 


BLOCK: tee aale a eee A eee 
General ` Blectrc Co. shipments 
 Þigher - bosses Gece eh as es Bee Sas 
Growth of ‘electric industry in 


southern City .........c cece eee eee 
High cost of poor lighting (F). 
Increase shown in Westinghouse 
büsiñess - 445-24. 6 vow ee oe eee eee Seas 
Indiana central-station companies 
must have more capital ........ 
Investment plan for employes of 
Western Electric Co............6. 
Iny estors in utilities, PIPOR good 
or eeoeevse#erteeseeseenreeeer#eee#en8tteeesd eee#es 
Marconi Marine Co. report.. rer re 
N. E. L. A. and bankers to con- 
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New debenture bond issue of. De- 
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New stock issue by Pilato 
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Power sales act as trade index. 
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Public “utility financing hurt by 
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Public utility situation from in- 
vestors’ standpoint ..........6...- 
Reduced operating: expenses and 
increased fixed charges, by 


George A. Neal..........ccececes 
Sale of utility securities to cus- 
tomers, by F. H. Scheel........ 
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A acstccawsted Garde ace E 
Small stockholders of A. T. & T. 
Co. rapidly increasing............ 


Stability of public utility invest- 
ments, by Samuel Insull (E)..529, 
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Stock offered to employes of Gen- 
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Stockholders’ interest in utility 
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Western Electric offers bonds to 
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Fixtures, Lighting — 
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Manufacturing Co.* ..........000- 
Connections for portable lighting 
equipment, E. Cantelo White*.... 
Co-operation as means to increase 
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Cost analysis of manufacturer 
OIS oV eeu card ace, aoe a's Gis a e 
Cuba as a market for...........06. 


Dealers’ membership campaign.. 

Desien and construction of large 
lighting fixtures® .............6-. 
Dining-room chandelier, Beard- 
slee Chandelier Manufacturing 
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Display of, in large booths........ 
Equipment for banking houses, by 
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lighting. National X-Ray Reflec- 
tor Co.* 
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St. | Louis Brass Manufacturing 
r a A hos ce ce BH SR Se iw Se eS Aah ee Ss 
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Fixtures, Lighting (Continued)— 
Low-resistance regulating unit, 
Cooper Hewitt Electric Co....... 
Manufacturer of, awards prizes in 
letter. contest* 
Methods for improving store light- 
ing, by O. R. Hogue, J. J. irk 
and E. D. Tilison®*......... 
Office or factory. lighting unit, H. 


E. Gleason Co0.*.........ccee eee 
i no eat posts for street. lignt- 
Outlet-box cover with swivel 


opening, Appleton Electric Co.*.. 
Period styles in cca oid M. 


Luckiesh*® .......ceceeees J 9, 
Portrayal of two sides of the fix- 
ture usiness EEA ie ace 

“Red Spot” suspensions for, F. W. 
Wakefield Brass Co.*............. 
Self-adjusting arms for, Franklin 
Specialty Manufacturing Co.*.... 
Self-cieaning industrial lighting, 
Associated Engineers Co.*........ 
Sc E with aid of shadow boxes* 
Semi-indirect lighting unit, H. 
S. McFaddin & CUO.....esessesesso 
Standardization and co-operation 
in trade, by V. D. Green.......... 


Standardization of, by chartes H. 


Hofrichter ............. .(E) 409, 
Suggestion for fixture ' room in 
electrical store .....ss.sesseesssoo 
Suspension lighting unit with steel 
refiector, Bayley & Sons.......... 
Suspensions for, F. W. Wakefield 
Brass Co:® saisi oe 5 oS 
Wire stem for, Peerless Light Co. 
Flashlight with hand generator, 
Elsaesser & Field*..............08- 
Flashlight without batteries, Dyno 
Electric Appliance Co............. 


Floating dock, Deo eee motors 

on* 
Flush plates for. snap switches (B) 
Foreign Trade— 
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American electrical devices in 
Belgium | oki ones bh Oe ee ee eS 
American firm opens branch office 
at Singapore 2... cece ser cccesccee 
American - ingenuity winning 
Indian markets ...........-ceceee 
American Manufacturers’ Export 
Association to meet.............. 
Australia: « articles admitted duty 
TOG) co E ss veee eumeee anes 
China in need ‘of electrical develop- 
ment 3-625 69 554-048s os case ok ie wees 
Cuba as a market for electric 
lighting fixtures ...............6. 
Demand for electrical equipment 
in (CRING. - é6b4e ss Sh eS erd ean , 
HE equipment market in 
ODO. dad sick Hi he ees eee ees 
Electrical exports for July show 
increase ....esssoosoesosossesseso 
Electrical exports gain in May.. 
Electrical exports for August..... 
Electrical exports show falling off 
in June serin erere derest Oe ee ees 
Electrical industry important in, 
by M. A. Oudin?’......saseseessso 
Electrical supplies exported from 
United States ....... ccc cece e eee 


Exporting equipment to Orient*.. 
Havana (Cuba) orders turbogen- 
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Situation in German electrical 
industry sa esha sa ki ae bee et 
Statistics ‘show | development in 


South America 
Tending to export business (E). 
Franklin Institute discusses wave 
coils in signal service............ 
Freight rate increase will not hurt 
electrical industry 

Fuel— 
Anthracite coal production ahead 
OF 1919 gee ose eee eee ke s adonara 
Chicago campaign to save coal*.. 
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Coal cars ordered for exclusive 
ISO. Aiea eae cee oe el wee ea ata 
Coal cost compels “utility to read- 
ust rate schedule................ 


oal economy and the central sta- 
tion (EB) .......... 
Coal hoarding charged in indict- 
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Coal recommendations in Senate... 
Coal situation with New England 
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Coal transportation shows im- 
provement ...sssessssoecssseosooo 
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ical exposition ........esesssss.s. 
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MUNS? «ok crs eee ee ues tiiran 
Energy produced in utility plants 
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Engineers test Rhode Island coal 
Flue-gas analysis guide to fur- 
nace control, by F. F. En 
Improvement in coal situation.. 

Improvement in coal suppiy....... 
Instrument to measure tempera- 
ture in coal pile, b. C. 'bMhourniey 
OS O E ie eae whee EE cess 
Larger boilers’ in industrial plants” 
New York utilities coal supply in- 


creases @seeeseeteaeeeeseeesetseeavenevnpeee 
Oil-burning DeeS for centrali 
stations, by C. Reeder*........ 


Oil engine for aine tarm-light- 
ing plant, Petroieun Engine & 
Manutacturing Co.* ...........06. 
Philadelphia PA SEIC: ‘Co. etree 
CODI is eo 5a sak aie a ee ae wo ere 
Posters carry 

OF wd eh E SO ENA ee 
Priority rule aids utilities in ob- 
taining coal 6-6 bees woe ea ees. s 
Public utility coal, handling appli- 
cations tor 


eereeereece ee aneeeecvnennes 


Fublic utilities still. unable to 
store Coal ....ssssesesosesase notes 
Service order No. 9 moditied...... 


Survey of existing coal shortage 
CED) secwtulw ot bg eae ee eee ak wis B/S 259, 
The coal situation 2) eet 
The power plant at the mine (E) 
Use of puiverized coal making 
steady progress (f).......... 
Utilities coal supply gains in New 
YOTEK oaee iaa aa oe eaa a ena e aa 
Water power and fuel resources 
of United States... ..........0000- 
Fulton County Gas & Electric Co. 


rata Mohawk Hydro-kLiectric 
Din se GS ee een ch Si E E E lie sk 
Furnace control, flue-gus analysis 
guide to, by F. F. Uehling- a Ae 
Furnaces, Electric— 
Association to meet........... 373, 
Automatic regulator control saves 
energy input™ ................ 0 cee 


Refractories have long lige in 
Brass-melting, Baily resistance 
type, The Electric Furnace Co.* 
Brass-melting, for direct pouring, 
Detroit Electric Furnace (o.*.. 
ees me.ting. heat consumption 
OF oa re oe eh Maes, Gas ack oe bo tees 
Data and costs of operation, Ham- 
-ilton & Hansell................... 
Electric arc, automatic regulation 
OE oes Wala aaa a eile ees hee a eek oe 
Electric arc-furnace regulator, 
Westinghouse, Ielectric & Manu- 
facturing Co 


For Ee We springs, General 
Electric- Cot 262. ce8 pen E a Pees 
Gronwall-Dixon electric melting 
and refining furnace, John A. 
Crowley sesanan tu taera aE e ENE 


Heat losses through electrodes of, 


by R. M. Wolfe and V. de Wy- 
SOCKE ooreen ae ors eee eG A ees 
Induction, Ajax-Northrup high- 
frequency, Ajax Electrothermic 
Corp | ie ce eae oe eke os ioe ca ate 


Industry has wide scope, by Frank 
Hodson, sensas se eR ess ie ean ores 
Introduction of air increases efti- 
ciency Of a4 oe ee we ee ie Ss alo kes 
Load from the central station..... 
Moore ‘“‘Lectromelt’’ for iron and 
steel, Pittsburgh Electric Fur- 
Nace Corp:© 2.55404 eds oh oS ees 
Motor types used for operation of, 
by C. G. TbOWis ei ks oy es hee ee 


eoce oe eee see 


Muffe for heat treatment, Hos- 
kins Manufacturing Co.*......... 
Operating data, by C. H. Reeder? 

D O aGte 2 ew we ein ose ee ae 169, 
Rennerfelt type reverberatory, 
Hamilton & Hansell® ........... 
Perre and reactance of leads 
OF ig Gin Gok koe ates Se aa aaa O pet 
Rotating for brass melting, Booth 
Electric Furnace Co.*............ 


Safeguarding operation of*........ 
Selection of electrodes for®........ 
Steel furnace with conducting 
cea oe Electric Furnace 
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Transformer equipment for, by C. 
B. Gibsont <i: 2o05 sexe dc céatae sean 
Vom Baur type......... cece cece nee 
Von Schliegell repelling-are, Indus- 
trial Electric Furnace Co.* 
With 
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resistive hearth, Greaves- 


Etchells, Electric Furnace Con- 

Struction ‘CO a266..2k2 be ee eeewe es 
Fuses— 

Plug fuse with zine cap, Killark 
Electric Manufacturing Co....... 
ou = plug fuse, Pierce Fuse 

OTD: ase se ha on Ses eens om Aimer 
Renewable, Ree-Nu-It Electric 


Manufacturing Co. 
Repeating plug-type, Moss-Schurz 
Manufacturing Co. 
Selection of, a matter of import- 
ance* 
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Gasoline distillation by electricity.. 


Gear manufacturers to discuss 
standardization ..........cccceccee 
General Electric Co.— 
Billings for nine months........... 


Construction of steel-mill motors* 
Co-operative plan for students. 

Electric furnace for tempering 
SPPINGS* noan Ge oe see ee ee ty es 
Industrial oil circuit-breakers®*. 

International conference of*....... 
Issues additional stock..... ee 
Oil circuit-breakers* 
Oil circuit-breakers, levers for’. 

Shipments mount to high levels. 

Solenoid brake® .....sssesosoese.e 
Solenoids for operation of oil cir- 
cuit-breakers*® ee ee 
Starter for d-e. types*.......... sa 
Stock offering to employes of..... 
Synchronous motor for frequency 
CONUEO!? 255 bes bce be Sent aa sie S was eet 
Tapes for insulating purposes*... 
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Varnishes for protection of in- 
Sulationt crer vee cele aes Gea 
Vice-president predicts expansion 


of electrical industry............. 
Winner in Coolidge patent suit. 
Generating Plants— 
Development in power plants and 
generating stations, by Alfred 
SUNS aus de wee wee aia ds Ra ee ee ee 
Generation and transmission of 
electrical energy, by Alfred Still* 
Switching equipment of, by EF. G. 
Hickling* ai 
Generating Sets— 
Features of electric drive in 
blooming mil, by B. M. Jones*.. 
Geared turbine, Steam Motors Co. 
Ships driven by diesel-engine*.... 
Turbine-generator units, Westing- 
aoe Electric & Manufacturing 
AE E E PETES Be Ss orca id Se aAa E ar 
Generators— 
Construction of a-c., 
Henderson® ....... cee cece ees 362, 
Driven by oil-burning engines, 
Dodge Sales & Engineering Co.*.. 
Electric-driven merchant vessel 
placed in service*.........e0.20ee 
Field Ieakage in synchronous ma- 
chines, by Theo. Schou* 
In modern power plant, by F. D. 
Wyatt? 
Large 
foreign plant, by 
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turboalternator built in 
B. Schapira® ia 

Record of large turbogenerator 
armature breakdowns, by F. D. 
Newbury. soss ead ett tae N aes 
Turbine orders indicate nation- 
wide PYOSTESS ....essssescssoreno 
Use of power-limiting reactors for 
synchronous operation, by 
Charles P. Steinmetz............. 
Georgia Industrial Commission visits 


Westinghouse plant? ............45 
Germany— 

American electrical interests in.... 

Large turboalternator buit in- 


Rhenish Westfalian Electric Co.’s 
plant, by B. Schapira* (E)....22, 
Situation in electrical industry.... 


Goodwin and Chase speak before 
Buffalo Electric club............... 
Goodwin electrical convention in 
Winhhipee isso es cava dows Hence eeus 
Goodwin, W. I.., speaks before Chi- 
cago lectrice Chidinis 6550556004445 


Government of Mexico to acquire 
utility properties 

Government survey for Washington- 
Boston power lin€........eseeee. KS 

Great Britain— 
Discuss future of electrical indus- 
try in 
Engineering contracts in England 
England's utilities affected by the 
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“vicious Circle? l...sssssesseseso 

Forward poticy of British elec- 
trical concern ......s.ssoressecseso 
Planning new power supply for, 
by Mark Merideth .............. 
England encourages water- powt 
development ...ccccccccccecvecs 


Great Lakes Division, N. E. L. A., 
organized SS Sak tales oe Bleue rat eke ae 
Greaves-Etchells electric furnace, 
Electric Furnace Construction Co.® 
Grinders and buffers, electric, Van 
Dorn Electrice Tool Co.* 
Gronwall-Dixon electric melting and 
refining furnace, John A. Crowley 
Ground clamp. Gillette-Vibber Co.. 
Ground clamp with heavy strap, 
Windman-Goldsmith. Inc. 
Grounding of a-c. SEPN AAIEN by W. 
jv Canada- escsss eie ea denas iad Sere 


e.s... 
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Hair aryer, motor-operated, Sani- 
tax Electrice COst isu eee ba eke oes 
Harries, Gen. George H., addresses 
Chicago Section. I. EB. S.......... 
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Heat losses in electrical steel fur- 
races, by Frank Hodson*.......... 
Heat treatment, electric, discussed 
Dy iS, dS. ioesck seawes eae aa eee. 
Hest treatment, electric furnace for, 
Hoskins Manufacturing Co 
Heaters, Blectric— 


Cement for heating coils, Carra- 
Cite COn Vib ais eid Os be ROR es 
Coal saved by (E)............208 
Coil-type, for fuel oil, Griscom- 
Russell CO seg ues Ges ew eae.’ 


Control relay of circuits and de- 
— for, Palmer Electric & Mfg. 

OE R re een On EE ae Te eee ree 
IKleetric shoe-sole drier, The S. U. 
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Fan and heater combined, 
Thermo-IFan Electric Co.*........ 
For gasoline distillation........... 
Immersion, for water, Cutler- 
Hammer Manufacturing Co.*..... 
Some facts about water heating, 
oy H. BobKer .......... pce Sete Sims maces 
Heating, Electric— l 
Electricity for incubators......... 
High-frequency induction furnace, 
Ajax Electrothermic Corp.*...... 
Losses of, through furnace nee. 
trodes, by R. M. Wolfe and VY. 
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Sterilizer, Prometheus Electric Co. 
Tempering metal parts with elec- 
trically heated air, Young 
Brothers Co. .234626454 444345 +e 
Water heater, Cutler- Hammer 
Manufacturing Co.® ..........000. 
Hoists, electric, in shipyard®....... 
Holland plans extensive electrifica- 
tion” 
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Home Appliances, lnc., Ohicarot. 
Honolulu shows electrical pro- 
BZTOSSIVENESS coc cee eee wee eee eee 


Hoover, Herbert, addresses Chicago 
engineers <.oec4 Sai bee ee wale thes 
Hospitals and dental offices, light- 
ing of, by A. L. Powell and H. H. 
AIISONS acera ee ese SS ae ooh Se Hee ees 
House-Wiring (See also Central- 
Station Business and Policies)— 


Adequate home wiring and 
Hs (E) ie ees a eva ale eed 
Model electrical homes in . Cali- 
fornia campaign*® .........006. 
Single inspection sufficient in Bal- 
timore, Md. ecw ee eee oe ewig wie ; 
Human relations in industry......... 


Hydroelectric Development (See also 
Water Power)— 
Ask perniseien to use _ Illinois 
PIVOT oore hse oa WS oda Siew basa oe a ares 
Construction “features of 
Mountain dam® ..........c00cceeee 
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food drying season*.............. 
Flectric gifts for Christmas...... 
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Electrical appliances, discussion of 
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b Be E E E S 
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big way, by Wiliam B. Eastwood* 
Fall brings impetus to retail elec- 
trical trade, by William B. East- 
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lighting fixtures ................. 
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Fixture manufacturer 
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History of Sales Managers’ Asso- 
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How manufacturers can increase 
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MAS campaign ... eee eee ee eee eee 
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Sales developments in electrical 
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munity. by H. K. Stein.......... 
Selling laundry service rather than 
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of shadow boxes® ..........0+565. 
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Selling service (E) ........0.20000- 


Sewing machines, electric, hy 
William B. Eastwood* (E)....131. 
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Women's interest necessary in 
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Merrill, O. C., made Secretary of 


Federal Power Commission... 
Meters— 

Department comments on electrical 
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Integrating wattmeter accuracy 
and testing practice; by W. K. 
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Meter readings by postcard*...... 
Portable potentiometer-type, Pyro- 
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Westinghouse Electric & Manu- 
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Reading of, important detail... 
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service data ......sssessessesssso 
Metropolitan Edison Co. raises rates 
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tive committee .......... 0c ce eee 
Michigan Section, N. E. L. A., meets 
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Use of electric locomotives in®.... 
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Motors— 
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Construction of a-c. generators, 
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Drive cloth-cutting machine, East- 
man Machine Co. ...ssssssessesss 
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Hair dryer operated by, Sanitax 
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Jn rolling-mill 
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Liquid mixer driven by. Central 
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Merchandising methods for, by J. 
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Methods of construction for steel 
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Protection for, required by code.. 
Razor sharpener operated by, F. 
W. Cochrane® 6. 65:56..0eG 553 252 Ss 4 
Sauirrel-cage induction, Cleveland 
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Superiority in oil flelds*.......... 
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Two-wattmeter method of testing 
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Discuss grounding of a-c. secon- 
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greater Service oo. ccc eee ee eee ees 
Meeting of executive committee.. 
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Sections Ol 264 0<nts caoe sas sae weed 
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tric home* 
National Council of Lighting Fixture 
Manufacturers co-operate for 
standardization, by V. D. Green.. 
National Council of Lighting Manu- 
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National Electrical Code— 
Combine fire and safety codes.... 
Electrical inspectors discuss 
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pointed Out ci... ccc cece cece eens 


Insulating joints not required by.. 
Protection for motors required by 
Rules for grounding of a-c. sec- 
ondaries, by W. J. Canada...... 
National Electrical Safety Code— 
Combine fire and safety codes. 
Conference in New York on induc- 
tive interference 
Distribution and cost of 
Aarona Fire Protection Associa- 
or— 
Misuse of electrical equipment.... 
To meet in San Francisco..... 
National Safety Council— 
Safety problems discussed by Pn: 
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Will convene in Milwaukee... ..... 
National Water Power bill, permit- 
ting hydroelectric development 
Navigation, AATA f aid in harbor 
nfor electric prope ling machinery 
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Nebraska Section, N. E. L. A., con- 
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New een Division, N. E. L. A., 
meeting 


New Jersey governor appoints new 
utility board ......esssoesosseeossee 

New York— 
Annual electrical show popular... 
Brooklyn Edison Co. charged with 
coai hoarding ......ssssssss 
Brooklyn utility issues notice of 
service discontinuance 
Buffalo power-plant project rec- 
ommended 
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Central- station "companies merge 
Committees appointed by Empire 
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Contractor-dealers of Westchester 
county organize ..... 
Data on electric motor trucks in 
Discuss merchandising of electrical 
appliances at E. S. G. and E 
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Electric meters “discussed by Em- 
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Joint meeting of electrical and me- 
chanical engineers ............... 
Largest circuit-breakers to be in- 
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Plugs and Receptacles— 


New York (Continued)— 
Metropolitan contractors meet 


New York Section, A. I. E. E. to 
discuss power problems ........ 
Protest rate advances in ........ 
Public utility company reaches 
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S. E. D. directors meet 
Superpower system subject of N. 
Y. E. S. lecture 
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conception of ‘service’ .........00. 
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issues news letters .............-.. 
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Photography discussed by A. I. E. E. 
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Plugs and Receptacles (Continued)— 
Long-bodied connector, & W. 
Speciaity Manufacturing Co....... 
Plug-type repeating fuse, 
Schurz Manufacturing Co. ...... 
Plural-socket p.ug, Ajax Electric 
Specialty Co. srete srera sta BS eek 
Standardization of, by W. D. Yates 


Switch and receptacle plate, Peer- 
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Three-phase receptacle, Central 
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Two-in-one, double service ...... 
TYS way plug, displaying utility 
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Poles— 


Joint use of poles discussed by 
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Maryland pole tax case sett ed. 

Operation of hole-boring and set- 
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Pole line restored quickly after 
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Western Red Cedar Association 
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Polyphase power-factor, working de- 
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Portable lighting ‘‘furniture,’’ by 
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ing systems before A. S. of S. E. 
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ventions, by W. B. Stoddard®*. 
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Patterson, Charles TGs. ate Seah ae 
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Townley, Calvert ..........00e aya 
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Power— 


Development of large turbines (FE) 
Electric, output larger than in 1919 
Electric pumping in oil field...... 
Energy produced and fuel used by 
utility plants 
Prolene discussed by A. I. S. E. 
3) EOS lal We ee a aw. EERE lee! Whe ave vey eae 
Production statistics 
Sales of, acts as trade index.... 
Survey for Washington-Boston line 
Systems of electric transmission, 
by Alfred Still® (E) 
The power plant at the mine Ey 
Power-Factor— 
Application in contracts 
Conference in Philadelphia on. 
Correction of, and its effect, 
Thomas F. English . 
Determination of, in contracts . 
On transmission lines, control of 
DY Alfred Stilt saw. wseakeas ease 
Phasing auto-transformer 
measuring, States Co. 
Power-Plant Equipment— 
Accumulator pressure maintained 
by electric motors ,..........6.. 
Automatic regulator control saves 
energy input to electric furnace® 
Automatic stokers eliminate smoke 
from hotel plant 
Boiler plants, larger units for*. 
Development of large turbines (Œ) 
Down-draft air-duct increases 
transformer vault capacity® 
Engines, oil-burning for central- 
station operation, by C. H. Reed- 
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Factors in the design of large boil- 
er plants, by J. Grady Rollow®.276, 
Induction regulator in Philadelphia 
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Power-Plant Equipment (Continucd)— 


Turbogenerators for Havana 
(Cuba) central station............ 
Ultimate boiler capacity limited 
by furnace conditions, by Joseph 
Harrington s ooceceed ori ee adie e ek 
Power-Plant Operation— 
Capacity increased by use of 
superheated Steam ...........00. 
Coal economy and the central sta- 
tion (J tat arcane ke Sey oh oe E E a 
Coal storage as one form of in- 
surance of, by Guy S. Hamilton 
Economics in practice of, by C. 
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Klectric furnace load and the cen- 
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Factors contributing to boiler- 
-room efficiency, by R. G. Felger* 
Features of electric drive in 
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Selection of Oil Circuit-Breakers 


Discussion of Characteristics of Different Types of Breakers, 
Especially as Applied to Interconnected Transmission Systems 


By H. A. TRAVERS 


iMestinghouse Electric & Manufacturing Co., East Pittsburgh, Pa. 


Correct application of an oil circuit-breaker 
to an electrical system or circuit requires that 
certain characteristics of the breaker and of the 
system of the circuit be known or assumed. The 
breaker characteristics can usually be determined 
by tests, and the principal manufacturers of 
breakers publish these characteristics in conve- 
nient tabular form. These characteristics are: 
(1) Rated voltage, (2) rated current, (3) cur- 
rent-interrupting capacity, (4) maximum mo- 
mentary current-conducting capacity, and (5) 
time interval between the instant of short-circuit 
and the instant the breaker contacts part. 
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The first three characteristics of the breaker 
are well known and recognized.. The latter two, 
however, have not, perhaps, been given as much 
consideration as they merit. The maximum mo- 
mentary conducting capacity becomes of consid- 
erable importance particularly where breakers 
are applied to a relatively. low voltage system 
which will give high current rushes under short- 
circuit conditions before the breaker opens, these 
current rushes being considerably in excess of 
the current which the breaker may actually inter- 
rupt. It has also been found that for breakers 
designed to have high interrupting ability it is 
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not feasible to use contacts” too: small. ‘tor payee 
uous current rating,“smte the mechanical forces 
set up by the heavy current under short-circuit 
conditions cause reduction of pressure between 
contacts with resultant burning of same. 

It 1s obvious that if we have an electric sys- 
tem in which the short-circuit current decreases 
very rapidly, due to the relatively low resis- 
tance of the system, that the current which a 
. breaker would have to interrupt will vary mar- 
kedly with the time interval elapsing between 
the instant of the short-circuit and when the 
breaker contacts start to part. It is, therefore, 
evident that a breaker which opens instantane- 
ously would be called upon for more severe duty 
than would the breaker whose opening was de- 
layed. On the other hand, if there is consider- 
able reactance between the sources of energy 
and the breaker, the decrease in short-circuit 
Current is not so marked, and the interrupting 
duty called upon is practically the same, inde- 
pendent of the time delay in opening the breaker. 

To determine what interrupting ability is re- 
quired of a circuit-breaker for a given location 
the r.m.s. current that the circuit-breaker will be 
required to open must be calculated or assumed. 
For interconnected transmission systems this de- 
termination often becomes complicated, and to 
arrive at a probably correct value a miniature 
set-up of the system on a calculating table may 
be required. 

The characteristics of the system which have 
a direct bearing on the value of the short-circuit 
current may be summarized as follows: (1) 
Normal voltage and frequency; (2) total kv-a. 
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reactance and transient characteristics of the 
synchronous machines connected to the system; 
(3) number, reactance, resistance, capacitance 
and arrangement of all circuits over which 
power can be supplied to the point of short- 
circuit; (4) kv-a. arrangement, resistance, react- 
ance and capacitance of all reactors and trans- 
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formers through which power can be supplied 
to the point of short-circuit; (5) contact resis- 
tance at the short-circuit; (6) nature of the 
short-circuit, whether single phase or polyphase; 
(7) kv-a. and power-factor of the load being 
carried at the time of short-circuit; (8) point of 
the pressure wave at which the short-circuit was 
established, and (9) the use of automatic voltage 
regulators. For practical approximate selection 
of breakers it 1s permissible to use only the 
reactance of the various pieces of apparatus and 
transmission lines and an accepted group of time 
current decrement curves for synchronous ap- 
paratus. 


CIRCUIT CHARACTERISTICS INFLUENCING CHOICE 
OF BREAKERS. 


Except in the case of very long transmission 
lines, the resistance drop may be neglected, as 
this is in quadrature with the reactance drop, 
and its effect is only a few percent of the total 
result. Furthermore, short-circuit currents so 
calculated are higher than would actually be ob- 
tained ; consequently, a more conservative breaker 
application 1s obtained than would otherwise be 
the case. In a like manner, the capacitance of 
the system can almost invariably be neglected 
even in underground cable systems of moderate 
size. This effect, of course, tends to neutralize 
the reactance drop, and theoretically tends to 
reduce the reactance of the system. Time cur- 
rent-document curves are shown in the Pro- 
ceedings of the American Institute of Electrical 
Engineers, Feb. 8, 1918, in a paper entitled 
“Rating and Selection of Oil Circuit-Breakers,” 
by Messrs. Hewlett, Mahoney and Burnham. 

These curves have been based upon the fol- 
Icwing assumptions: (1) Transient characteris- 
tics for alternators of normal design determined 
from oscillograph tests; (2) that the effect of 
capacitance and resistance is neglected; (3) that 
the contact resistance at short-circuit is zero; 
(4) that the alternator is carrying full load at 
80% power-factor, and (5) that the effect of 
automatic voltage regulators is neglected. 

Where breakers are located on the secondary 
side of a stepdown transformer bank, and the 
capacity of this transformer bank is small com- 
pared with the amount of synchronous apparatus 
on the system, it means that the voltage on the 
primary side will, in all probability, be main- 
tained for a short-circuit on the secondary side. 
Consequently, the amount of short-circuit current 
can be determined directly from the reactance 
of the transformer without giving consideration 
to the reactance of the rest of the system. In 


other words, if the percentage reactance of the 


transformer expressed in terms of the total gen- 
erator kv-a. capacity is 150% or more, it will 
only be necessary to consider the transformer by 
itself and determine kow much current it will 
pass. This is, of course, obtained by multiplying 
the normal secondary current of the transformer 
by 100 and dividing by the percentage reactance. 

There are several ways of calculating the prob- 
able short-circuit current. One is to use the per- 
centage reactance method, expressing all react- 
ances of apparatus, transmission lines, etc., in 
equivalent percentage of the total system gen- 
erator and sv nchronizing apparatus capacity, and. 
where two or more circuits are in parallel, ob- 
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taining the equivalent reactance of the parallel 
circuit. By adding all reactances in serjes the 
total reactance from the generators to the point 
of breaker application is obtained, and the short- 
circuit current factor can then be obtained from 
the time current-decrement curves previously 
referred to. 

Where the interconnections. are particularly 
complicated and there are several cross connec- 
tions and paralleled circuits, it usually works out 
better to reduce all portions of the system into 
ohmic reactance values, and then apply Kirch- 
hoft’s law to determine the equivalent of react- 
ance of the total system. The value in ohms 
reactance may then be expressed in percentage 
reactance, based upon the total kv-a. capacity 
of synchronous apparatus and the proper multi- 
plying factor obtained from the time current 
decrement curves. 

The factors indicated on these curves are high 
enough to cover both single and three-phase 
short-circuits on three-phase ungrounded neutral 
systems, or where the neutral is grounded 
through a limiting resistance or through only one 
machine of several feeding the system. 

For single-phase short-circuits on solidly 
grounded neutral three-phase systems, the ini- 
tial current is slightly higher and the sustained 
current approximately 100 to 150% higher than 
the values indicated on the curves. For full pro- 
tection in such cases allowance should be made 
accordingly in choosing a breaker for such a 
system. 

Single-phase and two-phase systems will have 
essentially the same short-circuit characteristics 
as those referred to. 

Cable systems require more consideration than 
overhead systems. Cable faults are generally 
progressive and may start the relay and develop 
into a dead short-circuit at the time the breaker 
contacts part. Where full protection is desired 
for such cases a breaker good for the initial 
value of short-circuit current that can occur on 
a particular system, as indicated by the time cur- 
rent-decrement curves previously mentioned, 
should be used. 


DISCUSSION OF DIFFERENT TYPES OF BREAKERS 
AND THEIR APPLICATIONS. 


Application of non-automatic breakers may be 
based on breaker interrupting capacity ratings 
and the two-second system short-circuit charac- 
teristic on the transformer bank short-circuit cur- 
rent value. This is based on the logical assump- 
tion that a non-automatic breaker will not be 
opened by an operator in less than two seconds 
after the occurrence of a short-circuit. 

When two-pole breakers are used between line 
and a solidly grounded neutral without limiting 
resistance, they should have a voltage rating 
`equal to the voltage between outside wires, but 
the interrupting ability when so applied may be 
in amperes, that given in the manufacturer’s 
table of circuit-breaker ratings for a voltage cor- 
responding to that between line and neutral or 
58% of the phase voltage. 

When breakers with series trip coils are used 
they should be so applied that the short-circuit 
current to which they may be subjected will not 
exceed the ampere values given in manufac- 
turer’s tables for interrupting ability or the one- 
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second greatest current-carrying capacity values. 

These breakers have in themselves consider- 
able reactance which limits the short-circuit cur- 
rent that can pass through them. Therefore, 
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Typical Oil Circuit-Breaker Structures. 


when using a breaker of this type on secondaries 


of distributing transformers, advantage should 
be taken of the breaker reactance. 

A convenient formula for the short-circuit 
amperes is obtained by multiplying the line volt- 
age by 0.58 and dividing by the sum of the ohms 
reactance of the transformer, breaker and per 
wire of line. 


NEW STORAGE BATTERY MADE UP 
OF BRIQUETTED PLATES. 


A new type of storage battery is described in 
a recent issue of Science Abstracts. This new 
battery, which is of Swedish origin, appears to 
be a modification of the nickel-iron alkaline cell 
as made by Jungner, the chief characteristic 
being the method of making up the plates from 
briquettes of active material, which are auto- 
matically fed in between two perforated nickel- 
steel strips. These strips inclosing the active 
material are manufactured in lengths folded to- 
gether and fitted into a steel frame. The com- 
plete electrode is then put through a rolling 
process to insure perfect contact between the 
active material and the strips. Only a brief indi- 
cation is given of the methods followed. 


MUNICIPAL ELECTRICIANS TO HOLD 
ANNUAL MEETING. 


The twenty-fifth annual convention of the In- 
ternational Association of Municipal Electricians 
will be held at New Orleans, La., Oct. 19-22, 
and early indications promise a large attendance 
at the convention. Clarence R. George, Hous- 
ton, Tex., is the secretary of the association and 
has charge of the convention arrangements. 
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Stresses in Suspended Wires and 
Cables—Part I. 


Solution by Means of Laws and Equations of the Catenary of the 
Fundamental Problems in Connection With Transmission Line 
Stresses Resulting from Weight and Sag of Suspended Wires 


By PROF. F. E. AUSTIN 


Professor of Electrical Engineering and Mechanics, Dartmouth College, Hanover, N. H. 


High-pressure electrical power transmission has 
increased the necessity for reliable information 
pertaining to wire and cable spans of increasing 
‘lengths. The crossing of wide streams with sus- 
pending and conducting cables constitutes of 
itself a special problem, replete with interest 
from the mechanical engineering standpoint, 
while the now common method employing high 
steel towers and spans of considerable lengths, in 


ordinary high-tension electrical transmission and _ 


distribution, has features to be carefully consid- 
ered by electrical engineers. 

A suspended chain, wire or cable under ordi- 
rary conditions assumes a shape or curve that 
conforms with the so-called ‘“‘catenary” curve. 
This form of curve is assumed by the suspended 
wire or cable regardless of the relative heights 
of the points of suspension; they may or may 
not be in the same horizontal plane. For present 
consideration it will be advisable to assume the 
two points of support to be located in the same 
horizontal plane. It is common practice to as- 
sume that the curvature of a suspended wire or 


Fig. 1. 


cable 1s that of a parabola, which assumption 
introduces no serious errors into computations 
when the sags are small as compared with the 
spans. If. however, the sags are comparatively 
large. as is becoming more and more common in 
engineering practice, the mathematical laws per- 
taining to the parabola are no longer applicable 
without introducing serious errors into com- 
putations. 

Mathematicians and others seem to tend to the 
opinion that the parabola is more convenient to 
discuss and that the law of its mathematics is 
less complex than is the case with the catenary. 
The discussion throughout this article will, there- 
fore, be based upon the laws of the catenary. 
The catenary curve is represented by Fig. 1 in 
which the two points of support, 4 and B, are 
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assumed to be in the same horizontal plane, and 
the vertex or lowest point of the curve is desig- 
nated by V. 


The actual weight of a suspended wire or 


cable, as a whole, depends upon its length and 
upon the weight of a unit length. The unit 
weight in common practice is the weight of 1 ft. 
cf the wire or cable, and is usually designated by 
w. The weight of unit length of the cable, ob- 
viously, depends upon the size of the wire or 
cable, while the total weight of a wire or cable 
Letween two fixed supports depends upon the 
sag or deflection of the suspended wire or cable 
as well as upon its size and the distance between 


supports. The greater the sag of the cable, the 


longer it will be, and, therefore, the greater its 
total weight. 


TENSION AT DIFFERENT POINTS IN A CABLE. 


Any suspended wire or cable is subjected to 
a certain tension at every point of its length, due 
to its weight, which tension varies from point to 


point. For any given span-distance and sag the 


tension is a maximum at the supports, a mini- 


mum at the lowest point and has intermediate 


valucs for the points between. For any given 
span-distance the tension at each point, such as. 
at the point of support, undergoes important 
Variation with varying sag. 

If the wire or cable has an infinite sag, that is- 
if it has infinite length. the tension at the point 


of support will be infinite and the element of 


wire nearest the support has to sustain an infinite 
weight. If the suspended wire or cable has zero 


sag, it must be subjected to an infinite horizontal 


tension. Somewhere between these two extreme 
values there must be a certain sag at which the 
tension at the support will be a minimum. These 
conditions are illustrated graphically by Fig. 2. 
It will be instructive to find the particular value 
of sag that will render a minimum, the tension: 
at the support in any suspended wire or cable. 


CONDITIONS FOR MINIMUM TENSION IN A CABLE. 


The general equation for the tension at any 
point in a wire or cable has been found to be 
T =y, in which T denotes the tension im 


pounds, œ the weight. in pounds, of a foot of the: 


wire or cable, and y the ordinate of the chosen 
point. Referring to Fig. 1, if the tension at the 
paint of support B be designated by T,, and the 
ordinate of the point of support by ¥,, then the 
following equation must be true: 


T; — wV 


It has further been shown that.for a catenary 
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the ordinate of any point, such as P, may be ex- 
pressed by 

m 

y = — (erm + er) ; 

2 
in which m denotes the so-called parameter, x 
the abscissa of the point of which y is the ordi- 
nate, and e denotes the base of the Napierian 
system of logarithms, having a numerical value 
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of 2.71828. If the abscissa of the point of sup- 
port be denoted by a/2, a representing the hori- 
zontal distance in feet between the points of 
support, the tension at the support may be desig- 
nated by 

w mn 


Ti = (erm + etm), 


2 

This is an equation containing but two variables, 
T, and m, and the problem resolves itself into 
finding that particular value of m whreh will 
render 7, a minimum. After finding this par- 
ticular value of m, it will be possible to find the 
corresponding value of the sag S, of the length 
L, and of the tension Thn at the lowest point of 
the wire or cable. 

The first operation will be to find the first dif- 
ferential coefficient as follows: 


w 
dT, — (e9/2m + e-a/2m ) dm + 


2 
wm adm adm 
te e2/2m + e7a/2m 
2 2m? 2m? ` 
dT, œw aw 
— = — (erm p e/m) — — (@2/2m — e-1?/m) 
dm 2 4m 


lay 
Equating the first differential coefficient to zerc 
‘gives 


(3) dw 
AREA (e9/2m + e722?/m) ens (e7/2m 2 e72a/m) | 
2 4m 


from which 


a ea/2m + e-a/2m 


2m ea/2m e7a/2m 


_ This 1s the critical value which, if substituted 
ar the equation expressing the tension, will ren- 
-der the tension either a minimum or a maxi- 
mum. In order to ascertain whether this critical 
value renders the function a maximum or a 
minimum, it will be convenient to find the nu- 
merical value of a/2m. This may be done by 
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trial, substituting different numerical values for 
a/2m until one is found that satishes the equa- 
tion. If it be made equal to 1.199, then 
I 
2.7 182811”? +. ——_____ 
2.718281 1° 


1.199 = 
2.718281-199 —. 


I 
2.7 18281-19 
3.31902 + 0.30129 3.62031 


3.31902 — 0.30129 
= 1.199 (very nearly). 

If a/2m = 1.199, then m = a/2.308. 

Since the critical value, m = a/2.398, must 
render the tension 7,, either a maximum or a 
minimum, and since the maximum value of T, 
is æ, if the critical value be substituted in the 
equation expressing the tension, and the result 
does not make T, infinite, then it must render T, 
a minimum. Making the proper substitutes in 
the tension equation, 

wm 


3-01773 


Ti = 


(e2/2m +-e-a/2m ) 
2 S 
gives 
wd 
T, — (e1199 + e-1.199) 
4.796 
wa 


(3.62031) 
4.796 
= 0.7542 aw, 


which, not being infinite, must represent the 
minimum value of 7,. The point of minimum 
tension is indicated at point -1 on the curve 
shown in Fig. 2. 


PRACTICAL APPLICATION OF MINIMUM TENSION 
CONDITIONS. 


To show the application of this result to a 
practical case, suppose the horizontal distance 
between two supports on the same level 1s 4801 
ft., and the unit weight of cable is 6.1 Ibs. per ft. 
Then the minimum possible tension at the sup- 
ports will be T,= 0.7542 X 4801 X 6.1 = 
22,087.57 lbs. It will now be of interest to 
ascertain the value of the sag, in terms of the 
span distance a, when the tension 7, is a mini- 
mum. 

The sag is expressed by S = v, — m, being 
the ordinate of the point af support less the 
parametric distance denoted by m, as shown in 
Fig. 1. Making the proper substitutions to con- 
form with minimum tension conditions, the fol- 
lowing is obtained: 


a a 
S= (e1199 + e71-199) = 
4.796 2.398 
a a 
= (3.62031) — 
4.796 2.308 


= 0.7542a — 0.41704 
S = 0.337a (very nearly). 


Tt will now be possible to fid the length Z in 
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terms of the span distance a, when the tension is 
a minimum. The general expression for the 
length of a catenary curve 1s, 


L = mMm ( ea/em Par eam) 
and for conditions of minimum tension 
La penaa 0.4170a Gert? ee ee?) 


0.41704 (3.01773) 
= 1.258u. 


This, therefore, means that. when the length of 
any suspended cable is 1.258 times the span- 
distance, the tension at the supports will be a 
minimum. 


Minimum HorizontraL TENSION. 


In order to find the expression for the tension 
at the lowest point of a cable which is installed 
under minimum tension conditions, the general 
expression for tension, T, = oy, may be em- 
ploved. 

For the lowest point of the curve, y equals m 
in value, as may be seen from an inspection of 
Fig. 1. Then Th = om, and, for conditions of 
minimum 7,, Th = 0.41700%, which condition is 
shown at B in Fig. 2. 


In the case assumed, a = 4801 and w = 6.1. 
Then 


Ty = 0.417 X 4801 X 6.1 = 12,212.30 lbs. 


For this particular cable the tension at the low- 
est point would be 22,087.57 — 12,212.30 = 
0875.27 Ibs. less than the tension at the points of 
support when installed according to minimum 
tension conditions. 


VARIATION IN HORIZONTAL TENSION. 


Since the tension at the lowest point of a sus- 
pended cable is expressed by Ta = om, it is evi- 
dent that, as m increases, the value of T, will 
also increase for anv given wire. That is, as the 
sag or deflection of a given cable increases, the 
liorizontal tension Ta decreases so that with in- 
finite sag, since then 1n = O, the horizontal ten- 
sion becomes zero. When the sag is zero then m 
becomes infinite, the horizontal tension becomes 
infinite and equal to the tension at the supports. 
It is of interest to note that, while the horizontal 
tension varies from infinity to zero, the tension 
at the support varies from infinity down to a 
minimum and again to an infinite value. This 
condition is illustrated in the two curves pre- 
sented in Fig. 2 


MAXIMUM Spans POSSIBLE. 


From the minimum tension values, it is pos- 
sible to ascertain the maximum span that can be 
installed employing any given material, the three 
important materials employed in practice being 
steel, copper and aluminum. A comparison of 
the maximum spans possible for these three 
materials will be valuable in making suitable se- 
lections for specific purposes. 

Suppose Siemens Martin steel, having an elas- 
tic limit of 60,000 Ibs. per sq. in., is to be used. 
A wire of this material 0.5 in. in diameter will 
weigh 0.667 Ibs. per ft. If the allowable tension 
is to be the elastic limit value, the value of 
0.7854 X 0.25 X 60.000 = 11.780 Ibs. for the 
elastic limit of the 0.5 in. diameter wire must 


not be exceeded. The fundamental tension 
equation, T, = 0.667), = 11,780, still applies. 
11,7 
Then y, = ——— and, since for minimum 
0.667 
tension y, = 0.7542a, the span distance becomes 
11,7 
a = ———— > 23.4109 ft. 


0.607 X 0.7542 
MAXIMUM SPAN POSSIBLE WITH COPPER WIRE. 


The elastic limit of copper is about 40,000 los. 
per sq. in., and a copper wire 0.5 in. in diameter 
will w eigh about 0.748 Ib. per ft. in length. The 
tension to be allowed is 0.7854 X 0.25 X 40,000 
= 0.19635 X 40,000 = 7854 lbs. Therefore, 

7854 
a = ——— = [4025 ft. 
0.748 X 0.7542 

As indicated above. a is the horizontal distance 
between the two supports at the ends of the 
given span under consideration. 


MAXIMUM Span POSSIBLE WITH ALUMINUM 
WIRE. 


The elastic limit for aluminum is about 15,000 
Ibs. per sq. in., and the weight of a o.5-in. wire 
is 0.227 lbs. per ft. The maximum span distance 
is, therefore, 

2945 
a = ——— = 17,203.5 ft. 
0.227 X 0.7542 


In connection with the subject of maximum 
span possible for any given material, it is well to 
otserve that the maximum span is entirely inde- 
pendent of the cross-sectional area of the sus- 
pended wire. A round wire of steel that 1s 
O.OOI in. in~diameter may have the same maxi- 
mum span as a round wire of the same steel 
I in. in diameter. The tensile strength increases 
in direct proportion to the increase in cross-sec- 
tional area, which exactly balances the increase 
in the weight per foot due to the increase in 
cross sectional area. If the weight of a piece of 
any kind of wire 1 ft. long and I sq. in. in sec- 
tion and its allowable strength per sq. in. in 
tension is known, the maximum span may be 
computed. 


Ecoxomıc CONDITIONS ATTENDING MINIMUM 
TENSION. 


While topographical conditions may allow 
minimum tension conditions to be realized in 
practice, it has certain economic limitations that 
should not be lost sight of. It may, for example, 
be desirable to install a cable between two moun- 
tain peaks that are 10,000 ft. apart, each peak 


being 5000 ft. high. Under such conditions, if. 


steel wire is used and a sag in accordance with 
minimum tension is allowed, the following is 
true: The sag will be 3770 ft., which allows a 
clearance of (5000 — 3770 =) 1230 ft. beneath 
the lowest point of the cable: the steel may be 
assumed to weigh 0.283 Ib. per cu. in., that 1s 
w = 12 X 0.283 = 3.396 lbs. ; 


Tm = 0.75420a = 0.7542 X 3.396 X 10,000 
= 25,612.5 lbs. per sq. in 


This allows for a considerable factor of safety. 


= tts 
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if the elastic limit of ordinary steel is taken as 
60,000 lbs. per sq. in. If such a cable were in- 
stalled in warm weather with a sag in excess of 
the minimum sag value, but of such value as not 
tc produce a tension in excess of a suitable frac- 
tion of the elastic limit, then a decrease in tem- 
perature producing a contraction of the cable, 
reducing its length and sag, will result in a dimin- 
ished tension. Should the temperature range be 
sufficient to cause contraction enough, so that the 
actual sag becomes less than the minimum value, 
the tension of course increases again. If sucha 
suspension were installed in a level country and 
a clearance of 30 ft. allowed between the ground 
and the lowest point of the suspended cable, it 
would be necessary to have supporting towers 


(3770 + 30 =) 3800 ft. high. 


Use or COPPER FOR LonG SPANS. 


If hard-drawn copper cable should be em- 
ployed in place of steel under the preceding con- 
ditions, then 

Tm = 0.7542wa = 0.7542 X 3.864 X 10,000. 
This value amounts to 29,142.2 lbs. per sq. in., 
the weight per sq. in.-ft. of hard-drawn copper 
being 3.864 lbs. If the elastic limit in tension 
for hard-drawn copper is 40,000 lbs. per sq. in., 
the factor of safety is evident. 

The method adopted in many long-span in- 
stallations is that of employing steel cables which 
serve to support copper conducting cables. By 
increasing the height of supporting towers and 
allowing greater sag, the copper cables alone 
might be sufficient mechanically as well as elec- 
trically. 


Cost oF CABLE. 


Since, for minimum tension conditions, the 
actual length of the suspended cable 1s expressed 
by L= 1.2584a (very nearly), the length of 
cable to be purchased, to hang between the sup- 
forts, must be 1.2584 times 10,000, which equals 
12,584 ft. This would obviously be expensive 
ard either more supporting towers would be in- 
stalled or the sag lessened with an attending in- 
crease in the tension and a smaller factor of 
Safety. 

For any given span distance, reduced cost of 
installation must be purchased at the expense of 
factor of safety in the suspended wire or cable. 


. MODERNIZING OF THE STATIONARY 
POWER PLANT. 


Ideas and Data on Power-Plant Operation Taken 
from Paper Presented Before Convention of 
the American Railway Association. 


Our national fuel! bill is increasing in alarm- 
ing proportions, not only because of its financial 
size, but also because the total consumption has 
reached a point where production is scarcely 
able to meet the demand. Transportation fa- 
cilities are inadequate during the periods of 
maximum consumption. The total quantity of 
fuel used per year in stationary plants amounts 
in round numbers to 225,000,000 tons or to 40% 
of the country’s total consumption. This is 
about 15% more than that used for locomotive 
‘purposes. 

Under favorable operating conditions there are 
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large unavoidable losses as well as quite large 
avoidable losses, those encountered between the 
coal pile and the boiler exceed all the prevent- 
able losses between the boiler and the moving ma- 
chinery. The greater portion of these losses are 
to be found within the furnace. For the pur- 
pose of passing on the performance of various 
types of boiler installations, a curve and table 
was presented showing the following figures as 
the average evaporation that should be secured 
from and at 212 deg. F., per lb. of combustible: 


Type of Boiler Evaporation 


Water tube, stoker fired..................08. 10 Ibs. 
Water tube, hand fired...................05. 9 Ibs. 
Return tubular, stoker fired ............... 8 Ibs. 
Return tubular, hand “fred ci oak eee eee de 7 Ibs. 
Loccmotive, hand fired.................0008- 5 Ibs. 


If evaporation falls below these limits it is 
suggested that an examination should be made 
to determine the cause, and that steps be taken 
to bring about better conditions. 

Differential draft gages, thermometers and 
CO, apparatus were named as essential to the 
economic control of boiler equipment. This ap- 
paratus can be made to locate many of the causes 
of low efficiency, and can be used to determine 
when such defects have been properly remedied. 
Feed-water heaters, mechanical stokers, heat in- 
sulation and good maintenance practice were 
given as vital factors in the modernization of old 
power plants. 


ELECTRIC PUBLIC UTILITIES ARE 
LIKE GOLD MINES. 


Electric public utilities have often been likened 
to “gold mines” in the popular version. Now 
comes: Harold N. Lawrie, economist for the 
American Mining Congress, with proof of the 
analogy. It seems that gold mines are limited to 
$20.67 an ounce for the price of the precious 
metal they produce. Electric public utilities have 
been limited to very low rates until communities 
and public service commissions began to give 
relief. Both gold mines and utilities have faced 
greatly increased operating costs. 

“Gold mines now face the same malady as did 
the electric public utilities,” says Mr. Lawrie. 
“They are being closed down at an alarming rate 
because of the fixed price of that which they. sell 
end the greatly inflated price of that which thev 
buy, such as labor, materials, etc. The gold pro- 
cucer finds the actual purchasing power of an 
ounce of gold is now $9 instead of $20.67. The 
result is that gold production in the United States 
in 1919 was only $58,500,000, or 42% less than 
the $101,000,000 production of 1915. The only 
difference between the gold situation and the 
utility problem is that the latter doesn’t have to 
upset the whole monetary system of the nation 
and possibly cause international complications in 
order to get an increase in the selling price of its 
commodity.” 


BROOKLYN EDISON CO. NAMES TWO 
NEW OFFICIALS. 

At a meeting of the board of directors of the 
Brooklyn Edison Co., held June 21, E. A. Baily 
Was appointed treasurer of the company to suc- 
ceed the late Henry P. Erwin, and E. W. Kells 
was appointed secretary to succeed Mr. Baily. 
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An Engineering Analysis of the 
Labor Problem 


Excerpts from an Address on Relations Between Employers 
and Employes Delivered Before the Annual Convention of 
the A.1I.E.E. at White Sulphur Springs, W. Va., This Week 


By CALVERT TOWNLEY 


President, American Institute of Electrical Engineers. 


It is prescribed that the president must deliver 
an address at the annual convention. It has been 
scmetimes customary. for the executive who’ is 
about to retire from office 
to summarize the achieve- 
ments of his term, but it 
has seemed to me that these 
have been better chronicled 
as they occurred in the 
pages of the Journal. The 
pastime of prophecy has 
some attractions, but it is 
of very doubtful value 
and is somewhat danger- 
ous as well. 

Advances in the art are 
well covered by the many 
valuable technical papers 
of the year, including those 
submitted at this conven- 
tion. There remain broad 
public questions regarding 
which engineers are pecul- 
iarly well qualified to have 
opinions and to influence 
the opinions of others, and 
it has therefore seemed to 
me that I might perhaps 
come nearer justifying the 
constitutional provision by dealing with one of 
these. 

One of the most important problems which 
the: American people now have to solve is that 
of the relations between the employer and the 
employe classes, generally referred to as capital 
and labor. A large measure of our national 
success will depend upon this solution, since engi- 
neers are even more directly affected by, and, 
therefore, more intimately connected with, in- 
dustrial prosperity than are the other profes- 
sions, such as the law, medicine and theology, 
it is obviously their duty to assist in the solu- 
tion of the problem as much as they can. Al- 
though this subject has been voluminously dis- 
cussed by numberless people for a long time, it 
has usually been treated from the standpoint of 
-what ought to be, according to the views of one 
or the other of the interested parties. Questions 
of justice and injustice, of legality, of the so- 
called “rights” of labor and the “protection” of 
capital and of expediency are brought in. There 
is one angle from which, so far as I know, it 
has not been treated, and that is from the stand- 
point of what is instead of what ought to be; 
that is to say, from the engineering standpoint, 


one of fact, human nature and of economic laws 
as contrasted with the laws enacted by man. It, 


therefore, may be opportune to offer a contribu- 
tion from this viewpoint, 
with the belief that the di- 
rection of the attention of 
the members of our organ- 
ization to the fundamentals 
of so important a question 
may serve to clear away 
some of the fog which 
always seems to becloud 
the view. 

To begin with, the first 
law of nature is self-pres- 
ervation. It is manifested 
in its highest form as pa- 
triotism and in its lowest 
as sordid greed. Between 
these two extremes appear 

.all forms of selfishness, 
many of them by no means 
blameworthy, others under 
control or not infrequently 
dormant, but nevertheless 
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certain to manifest them- 
selves when circumstances: 
compel. Selfishness is the 
actuating motive in barter; 
it leads the seller to try to sell at the highest price 
and the buyer to buy at the lowest. Barter 
and trade are at the foundation of industry, and, 
having been. always recognized as essential to 
prosperity, have been encouraged and protected. 
This form of selfishness has acquired great re- 
spectability, but while the practice of matching 
wits in trade is supported by the people of alf 
lands, the sanctity of contract is also fundamen- 
tal, i. e., that form of selfishness which leads to: 
the violation of an agreement once made is every- 
where decried and condemned. It has been dem- 
onstrated that selfish human nature will assert 
itself and that good faith cannot be relied upon; 
therefore, recourse has been had to another pow- 
erful trait—that of fear. The exercise of the 
police power, with its penalties for transgression,. 
is based on fear of the consequences. 

The ideal condition for barter is where both 
parties are absolutely free agents and neither, 
therefore, under duress. Although such a con- 
dition is seldom realized when the duress be- 
comes so extreme as to constitute oppression, the: 
desperation of the oppressed may be counted 
upon to devise resistance. Just as surely as 


political oppression has throughout all history . 
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{ed to political revolution so has commercial op- 
pression caused commercial revolution. Too 
great power, if continued long enough, will 
always be abused, and, just as such power in 
government becomes tyranny, similarly too great 
advantage in barter begets commercial robbery. 


These statements sound like platitudes and I. 


should hesitate to repeat them were it not for 
the fact that they not only bear directly on the 
present situation between labor, capital and the 
public, but seem to be so frequently forgotten or 
ignored. Please remember that I am not blaming 
or praising anyone; I am trying to recite cold 
facts and to call things by their right names. 


RELATION: BETWEEN EMPLOYER AND EMPLOYE. 


In the time-honored barter between employer 
and employe, the employer formerly held the 
strategic position. If he refused to pay the 
wages demanded by any individual there was 
usually someone else willing to accept a lower 
rate, and the unemployed one, not being mobile 
and usually having to work to live, was soon 
forced to yield. As business concerns grew 
larger this advantage naturally increased, and 
just as naturally the employers’ power was 
abused. The resulting oppression became suffi- 
cently acute to provoke general resistance and 
the labor union came into being; workmen 
banded together to eliminate competition among 
themselves. It should be noted that the estab- 
lishment of unions did not suspend the operation 
of the law of supply and demand; rather did it 
allow that law freer play by counterbalancing the 
power of the union against the previous strategic 
advantage of the employer. The effect was gen- 
erally beneficial because it corrected an evil, and 
the general public, while not particularly inter- 
ested, looked on approvingly. | 

But early in their history the unions made a 
serious, although not a surprising, blunder. They 
set up a system of contracts between employer 
and employe, and, because they could escape 
doing so, provided no means by which the work- 
men could be penalized for violation except by 
the union itself. This flagrant flouting of a fun- 
damental did not for a time have any serious 
effect, but the blunder once made was never 
thereafter corrected, and it is probable that even 
today it would be difficult to find a labor leader 
who could be made to see the seriousness of this 
mistake, much less to endeavor to rectify it. 

I pass quickly over a long period of years 
after the first organization of unions, during 
which unionism had its ups and downs and came 
to be regarded, if not with equanimity, at least 
with tolerance by the employer class, to the 
recent period of the world war. Then an en- 
tirely new condition was created; an imperative 
demand for men came up almost over night. It 
simply had to be satisfied at no matter what 
price. At the same time not only was the supply 
diminished by those required for the armed 
forces but immigration stopped as well. The 
effect on the price of labor was axiomatic—it 
rose. The unions, being the vehicles through 
which the demands of many classes of workmen 
could most readily be expressed at once, became 
active. The law of supply and demand was 
fighting on their side and they made the most of 
it. Wages and prices rose to unprecedented fig- 
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ures. Labor had too much power; its demands 
had to be met whether or no, and, of course, 
the power was abused. Then the unions made 
another mistake. They credited too much of 
their successes to their organization and failed 
to appreciate the part played by the law of sup- 
ply and demand; also, they underestimated the 
power of resistance which would be engendered 
by oppression. In their turn they became the 
oppressors, insistent and arrogant. Where their 
principal weapon, the strike, was not effective 
against the employer class in one industry they 
enlisted the workmen in other industries, and 


* who had no grievance, in sympathetic strikes. 


They asserted their power to dominate the pub- 
lic convenience, safety and health in order to 
coerce their opponents into submission to their 
will. Were it necessary I could recite many spe- 
cific instances to prove this fact, but I assume 
it to be so generally known and accepted that a 
recital would be superfluous. l 

Now this is the condition today and is one 
which has caused much grave concern and has 
produced many strange ideas. We hear that a 
new order of things has come to pass; that the 
“rights” of labor must now be respected; that 
the workman will hereafter have a greater share 
of the products of his toil; that he must share 
in the management of industry and have a rec- 
ognized place in government, and the like. To 
my mind, the facts warrant none of these assump- 
tions. There is no new order; economic laws 
are the same as they always have been; they are 
as ruthless and as inexorable as are the laws of 
physics. Neither has human nature changed. 
The unions are in the saddle, but, to use a hunt- 
ing expression, they are riding for a fall. Please 
let me remind you again that I am not blaming 
the unions or anyone else. I am trying to con- 
fine myself to statements of fact and to logical 
opinions based thereon according to the precept 
end training of the engineer. Suppose that we 
analyze the fundamentals. 


RULE oF Majority WILL PREVAIL. 


In our system of government where every man 
can vote and have his vote counted and with our 
multitude of newspapers informing everybody 
what is going on, there is little chance that a con- 
dition can arise such as that of China or Russia 
or even of Germany. Further, while we talk a 
great deal of politicians and parties, we know 
that on any really vital question the people are 
going to make up their minds themselves and 
will elect men who will carry out the wishes of 
the majority. In other words, the great majority 
rules. 

The number of workmen in labor unions is 
variously estimated to be from ro to 40% of 
the men employed in trades where there are 
unions. These figures represent the extreme 
ciaims of the contending parties. We shall prob- 
ably not be far wrong if we take a compromise 
figure of 20%. In the largest class of all, the 
farmer, there are no unions, and, similarly, none 
in many other avocations, so if we consider the 
total voting strength of the country the percent- 
age of men in unions is certainly not over .10% 
and probably not over 5%. Of this small pro- 
portion a few are the leaders, a larger number 
enthusiastic followers and the great majority 
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. largely governed by conditions. By that I mean 


they are loyal unionists when the union is suc- 
ceeding, but desert on small provocation when it 
is defeated. This is almost obviously true, be- 
cause the workmen are banded together to ac- 
complish selfish purpose and no other. The 
individual workman cares no more for his fellow 
as a class than does the employer. It follows, 
therefore, that a union must continue to succeed 
or it will disintegrate and disappear. The his- 
tory of the last 30 years has recorded many 
orice-powerful unions even the names of which 
are now almost forgotten. 


CAPITAL Gets LITTLE SYMPATHY FROM PUBLIC. 


The moneyed class never has had and probably 
never will have much sympathy or co-operation 
from the general public for the very obvious 
reason that the general public is jealous of them. 
Sympathy goes naturally to those who are worse 
off. The moneyed class, being better off than 
the great majority, therefore come in for sym- 
pathy with a minus sign, that is, jealousy. An 
incentive which will induce the public to oppose 
the unions can, therefore, be sufficient only when 
the reason is strong enough to overcome this 
jealousy. That reason becomes sufficient when 
the need for self-preservation is made clearly 
apparent. 

The temper of much of the daily press has 
changed and where formerly there was much 
said about the so-called “living wage” and criti- 
cism of “capitalistic greed” there now appear 
articles about the vicious cycle of mounting 
wages and costs, “loafing on the job,” and the 
“need to teach the people thrift and economy.” 
These and other signs are merely symptoms of 
the incentive to resistance that may be expected 
to be superinduced by oppression. The aroused 
public would not be just to the unions, and an 
attack once thoroughly launched might be ex- 
pected to go further than it should. However, 
I am not here discussing justice or how either 
party should behave, but rather what they have 
dene in the past, and under the pressure of 
human nature and economic laws most certainly 
will do in the future. 

Whether or not an aroused public does curb 
union domination, the present high-wage era will 
not be radically affected. That is a condition 
controlled not by the unions at all, but by the 
law of supply and demand. Even the complete 
abolition of the unions, while it might check fur- 
tler wage increases and perhaps bring about 
some recessions, and while it would reduce living 
costs somewhat by cutting out interruptions and 
tend to increase production, would not itself 
either increase the supply of workmen available 
nor decrease the demand for their services. In- 
deed, while I have discussed the fundamentals 
of barter between the employer and the employe 
and have endeavored to show the natural reac- 
tions resulting from barter with either party 
under duress, it is not at all certain that condi- 
tions will become so extreme as to bring about 
the reaction described. That is to say, instead 
of the abuse of power by the unions being curbed 
by the organized opposition of other classes of 
our people, it may be reduced or even thwarted 
by the law of supply and demand. 

Lest I may be misunderstood, I might here 
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state that because I have been conhning myself 
to a discussion of the relations between the em- 
ployer and the employe and have had much to 
say about the employe’s abnormally high wages, 
I do not want to be understood as giving that 
condition as the only cause of the prevailing high 
prices. Advantage has very generally been taken 
ot the opportunity to increase profits by those 
who had wares to market, which is only another 
way of saying again that selfishness is a univer- 
sal trait of which no class or classes have a mo- 
nopoly. A bettering of conditions may be affected 
by a decrease in the demand for or an increase 
in the supply of labor. Already there is a 
marked reduction in the sales of certain products 
resulting from an unwillingness or the inability 
of many people to pay the exorbitant prices 
asked. Government reports of falling exports 
indicate that the expected lessening of the for- 
cign market for our high-priced products is ap- 
troaching, and it is not at all unlikely that this 
may be followed by heavy increases in our im- 
ports which will displace American made goods. 
This result may come about both because foreign 
nations are getting into their stride of produc- 
tion again and because the high prices prevailing 
here have naturally created an attractive market. 
A combination of these and other conditions will 
reduce the demand for our products and conse- 
quently for the workmen to produce them. The 
immigration authorities of the port of New York 
report their facilities overtaxed to handle the 
large numbers coming to our shores, and say 
that even those numbers would be far larger if 
there were only more ships to carry the people 
who want to come. It 1s natural to suppose that 
as the heavy burdens of after-war taxation are 
Lrought home to the foreign people an increasing 
percentage will seek to escape them by coming 
here to live and also that the general restoration 
of transatlantic shipping to its normal schedules 
will afford the greater facilities thus demanded. 


ENGINEERS Can HELP TO ALLAY UNREST. 


If my analysis of the facts is correct it is clear 
that the present domination by organized labor 
is temporary and also that the era of high prices 
will pass. Therefore, no material permanent 
change in either our social order or in our indus- 
trial structure is to be anticipated. In the con- 
test between brains and brawn, waged since the 
world began, brains have always won, and brains 
always will. Free play for the natural forces of 
trade may be counted upon to exercise a benefi- 
cent influence and it should be hampered and 
interfered with by government restrictions as 
little as possible. We cannot, of course, deter- 
mine from history or from any facts at hand 
how long a time it will take for conditions to 
become normal again, but what we need now is 
clear thinking, courage and patience. I know 
that we can rely on the engineer for clear think- 
ing, and I haven't the slightest doubt about his 
ccurage, but I am not so sure about his patience. 
You should be leaders of thought in your several 
circles. You can help to allay much of the 
present anxiety about the so-called unrest and 
the apprehension as to the future; therefore, I 
feel warranted in asking you to give your closest 
consideration to the subject matter of the fore- 


going. 


July 3, 1920. 


11 


Future Trend of Public Utility 
Financing 


Industrial Growth Dependent Upon Utilities—Re-establishment 
of Credits Through Net Earnings—Financing by Means of Local 
Investors—Paper Before the North Central Electric Association 


By HENRY D. THRALL 


Vice-President, Minnesota Loan & Trust Co. 


In view of the fact that present financial con- 
ditions are without parallel in recent years, and 
that today’s status may be changed by tomor- 
row, the following is confined to financial condi- 
tions as they affect the public utilities, especially 
the light and power companies, of the country 
and the future trend of utility financing. 

Attention is called to the inflation which has 
taken place in this country within the last year. 
The federal reserve system was constructed with 
a view of being large enough to always take care 
of the credits of the country and at no time dur- 
ing the period of the war was its capacity over- 
taxed. However, immediately after the armis- 
tice the United States entered upon a program 
_ of commercial expansion unparalleled in history. 
It was the ambition to wrest at once from all 
competitors a large portion of foreign trade; at 
the same time, home demands were -unprecedent- 
ed along certain lines, especially that class of 
commodities which are generally known as luxu- 
ries—particularly the automobile trade. There 
was a steadily growing demand for capital, par- 
tially due to the expansion of trade and partially 
due to the decreased purchasing power of money. 
which greatly increased the costs of doing busi- 
ness. 

These demands have now reached their peak, 
and the credit machinery of the country has 
been unprepared to carry this unexpected over- 
load; consequently, the reserves of the banking 
system have been materially reduced. At the 
present moment financial institutions find them- 
selves in the position of forcing liquidation for 
the purpose of checking this expansion in cer- 
tain lines and also for the purpose of allowing 
the development of other industries perhaps 
more necessary for the good of the people, and 
whose development must be given earnest con- 
sideration if the country is to show a well- 
balanced growth. 


GrowtTu oF Pusric UTILITIES NECESSARY TO 
INDUSTRIAL DEVELOPMENT. 


One of the principal industries of the country 
coming under this head is that of the public 
utilities. Industrial growth cannot take place 
merely through financial acceleration. There 
must at all times be a corresponding increase in 
materials, men and machinery power. The pub- 
lic utilities have been called on more and more 
of late to furnish the necessary sinews control- 
ling this industrial machinery, without the ability 
on their part to satisfy this demand satisfac- 
torily. The enormous demand for capital due 


tc industrial growth and the unprecedented earn- 
ings of many corporations extending over some 
period of years has bid up the price of free 
money to a point where those interested in public 
utilities must necessarily give careful and earn- 
est thought to the present and future needs of 
their companies. In addition, there are certain 
internal conditions of the public utilities of this 
country that add to the burden. 

All different classes of industry seem to have 
cycles of extreme prosperity and cycles of 
depression. For example, railroads were 
at one time in a most desirable position; 
financing was easy; it was easy for them to get 
concessions of various kinds for extension pur- 
poses, terminal requisites and the like, and the 
Whole country seemed to unite in furthering the 
demands of the railroads. The same has been 
true of the street-railway, gas and electric light 
and power companies. 


CREDIT oF Pustic UTILiries Very Goop PRIOR 
TO 1916. 


Until 1916 the credit of the public utilities was 
as good as that of any other corporations in the 
country; franchises were readily obtained; light 
and power facilities were still in the novelty 
stage in a great many communities; earnings 
were good; money was easily borrowed on long- 
time securities at from 5 to 5.5%; issues of good | 
light and power companies were in demand all 
cver the country; there was a great deal of ex- 
ploitation; companies were bought up every- 
where, developed and resold to more comprehen- 
sive holding corporations. 

A condition of this sort is always dangerous, 
as it finally results in an over-expansion and in 
abuse of credits. Eventually this happened to 
some extent. The market was over-saturated 
ard in some few cases corporations took advan- 
tage of their borrowing opportunities—made 
loans on their prospective profits rather than 
actual earnings—and the great investing public 
turned to new fields for outlets for their money. 
At the same time the politicians began a concen- 
trated effort to reduce rates, talk of municipal 
cwnership was heard everywhere, and credits 


` fell still lower. 


Fortunately, however, earnings of the light 
and power companies have, on the whole, not 
declined; in fact, the trend as shown by statis- 
tics is an increase. This increase is not, how- 
ever, sufficient to justify the re-establishment of 
credits in the eyes of the public. 

There are two usual forms of credit advances 
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to public utility companies, namely, the bond 
and short-time note. 

A review of the public utility bond situation in 
this country shows that until 1918 it was easy 
for a sound corporation to get long-time financing 
cone on a 5 to 5.5% basis. Many of the 5% 
bonds of well-known utility companies were sell- 
ing even at a premium, whereas those same bonds 
may today be selling on a 7% or even higher 
percentage basis. 

An excellent example of this is shown in the 
case of the Commonwealth Edison Co. of Chi- 
cago first-mortgage 5% bonds, which up to 1917 
sold as high as 10354 and which in the last few 
weeks have sold as low as 78, a range of from 
434% to 7%. The Commonweatth Edison Co.'s 
earnings have shown over three times interest 
charges for the past seven years and the rating 
and salability of this security 1s of the highest. 
The decline in price ts not entirely due to mar- 
ket conditions. A great deal of the change is 
due to the fact that the people know that in order 
to keep up with the growth of the country vast 
sums of money must be spent in the next few 
years on utilites, that they cannot maintain their 
present condition without the expenditure of 
these amounts and that in the face of existing 
cenditions it would be impossible to finance fu- 
ture expenditures on a paying conservative basis. 


FINANCING OF CONSTRUCTION BECOMES MORE 
DIFFICULT. 


A few years ago it was quite customary to 
finance construction on a large and well-man- 
aged property on a basis of 80% of cost. In- 
terest at 5% was the usual rate on first-mortgage 
tonds. Twice the interest charges were assumed 
to be sufficient margin of safety for loan pur- 
poses. Assuming that cost of construction and 
interest rates have gone up proportionately since 
that time, a corresponding interest rate today 
would be at least 7%. Therefore, based on this 
proposition, if cost of construction is increased 
proportionately to the cost of money, 140% 
would be the cost of construction today as com- 
pared with the old cost. Of course, these pro- 
portions are used merely for the sake of the 
example, because, as a matter of fact, those who 
have had anything to do with construction re- 
cently know that a 40% increase in construction 
costs is much too low. If, at the present time, 
one were to loan 80% of the cost of present con- 
struction it would mean a loan of 112% of the 
cost of construction four vears ago. Conse- 
quently, with any reduction in present construc- 
tion prices, the bondholders might not have any 
equity left in the value of the property. At the 
same time, if 7% interest is to be paid on the 
bonds 1.4 times the old net earnings must be 
shown in order to have twice interest charges 
and this must be shown for several years past. 

It is true that net earnings of the utilities of 
the country as a whole have probably increased 
to some extent. However, the large increase 
has unquestionably been with the hydroelectric 
companies and not with those companies that 
generate with steam. This differentiation must 
be borne in mind in considering the general in- 
creased net earnings. The hydroelectric com- 


panies have been especially fortunate in their 


position during this period of high cost of pro- 
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duction by coal. Furthermore, it is very ques- 
tionable whether the amounts set aside by the 
corporations for maintenance, renewals and de- 
preciation have been increased proportionately 
to the rise in costs, so that it is very doubtful as 
to whether the average net earnings of light and 
power companies show an actual increase. 


The balance left after interest is all the funds 


that a company has available to take care of 
proper sinking funds and to pay dividends. This 
amount should be greater today than ever before 
because of the increased risk of doing business. 


Net EARNINGS Must Be SEVERAL Times INTER- 
EST REQUIREMENTS. 


The bondholders always want to know that 
the stockholders are well taken care of. It is 
not their desire to run any chance of becoming 
the operators of the company. In view of these 
conditions is it surprising that the bond buyers 
of public utilities as a class, who in the main are 
individuals, have turned their attention to those 
securities that can show net earnings of several 
times interest requirements for a period of sev- 
eral years past? 

High money rates alwavs tend to shorten the 
maturity of issues; consequently, the most popu- 
ar recent form of financing has been securities 


in so-called short-term note issues, maturing 


usually from one to ten years. 

Public utilities, through necessity, have in 
some cases financed themselves by a certain 
amount of these short-term notes. In the opinion 
of the banker, however, they are not a legitimate 
tvpe of financing for utilities. The presumption 
of any note is that it will be paid when due and 
most industrial corporations who have financed 
this way have been in position to meet maturi- 
ties either through liquidation of assets or 
through earnings: The public utility, however, 
has nothing with which to liquidate. Its hold- 
ings are presumed to be continuous and the issu- 
ance of short-time notes in any except limited 
quantities means that they are merely a make- 
shift and will have to be refunded at maturity 
or converted into some other form of security. 
This is a dangerous procedure, especially under 
the conditions through which the country has 
recently passed, since there is at the present time 
a very effective blockade on the avenues for 
credit financing of utilities. In addition, the 
cost is prohibitive. 

The most practical method left for obtaining 
money at the present time seems to be through 
ownership securities. By ownership securities 1s 
meant stocks, either preferred or common. In 
the early days, before the period of exploitation, 
this was the usual method of financing com- 
panies, and perhaps under present conditions it 
is the best method to pursue. The logical type 
of financing is the preferred stock, ordinarily a 
very customary method. However, the preferred 
stock market has also been overdone for outside 
investors and in the open market at the present 
time it is difficult to underwrite an issue. 

There is, however, immense wealth in the 
Northwest, and if present prospects for crops 
hold good, there will he a lot more before spring 
Were the public utilities able to secure a small 
portion of the funds of Minnesota, North and 
South Dakota that have gone into oil proposi- 


July 3, 1820. 


tions, it is believed that the public utilities of 
those states would find themselves abundantly 
supplied with all moneys necessary for imme- 
diate development. Those are the funds that 
must be attracted to public utility companies. 
Temporarily the financing of utilities by large 
underwritings in outside markets is in abey- 
ance and central-station companies will find 
themselves relying upon the local interest of 
their communities to stand by them and supply 
the money necessary to build up properties 
which are such an essential factor in their pros- 


perity. 


CUSTOMER OWNERSHIP CALLED BLESSING IN 
DISGUISE FOR UTILITIES. 


It will be a blessing in disguise for central- 
station companies and the communities in which 
they operate, for them to have to devise means 
of interesting local investors in their proper- 
ties. More than their financial support will be 
secured; their moral help will be received. 
Their suggestions will be most opportune and 
their confidences and influence may be the very 
means of helping companies over many of their 
obstacles. There certainly should be much less 
talk of municipal ownership, complaints of poor 
service will be reduced, and the communities 
themselves will be behind public utility organi- 
zations to put them in shape to compete with 
organizations of similarly situated and competi- 
tive municipalities. | . 

There is in a neighboring state a city of ap- 
proximately 15,000 people who have always 
taken a unique interest in their local industries. 
Every citizen feels that it is his duty and ad- 
vantage to try and save money enough to be 
identified in no matter how small a capacity 
with some local industry. This feeling has been 
developed and the means for satisfying it have 
been furnished by the broad-gage methods of 
the financial leaders of the community. 

As a result of their effort. it is understood that 
under present market conditions they have been 
able to sell $300,000 worth of 7% preferred 
stock at par to local interests for the purpose 
of certain necessary developments to their light 
and power property. 

Perhaps in order to interest communities it 
niay be necessary to offer something more than 
a mere promise of, say, 7%. It may be neces- 
sary to give them a participating preferred 
stock, paying them a definite rate of dividends, 
and giving them an interest in the accrued 
earnings of the company over and above this 
amount, or possibly it may even be desirable to 
sell them some common stock or a combination 
of common and preferred. But whatever means 
is necessary to accomplish the purpose will in 
the end justify the cost. 


Proper MANAGEMENT BiG FACTOR IN SALE OF 
SECURITIES. 


It is safe to assume that the time when prop- 
erty can be purchased with an idea of building it 
up and reselling it at an immediate profit has 
passed. Those conditions only exist when there 
is cheap money. The task before the public 
utility operator is one of personal application 
tc his property. The management is the great- 
est element in the success of any proposition 
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and careful efficient management is what the 
benkers will look for when properties once more 
command the credit to which they will be en- 
titled. 

_ In the question of management no one thing 
is Of more importance than the careful analysis 
of earnings statements. It is a mistake for op- 
erators to fool themselves with exaggerated 
ideas of net income. Net earnings of a cor- 
poration on paper may show two very different 
scts of figures. The conservative operator will 
provide sufficient funds to guard against all con- 
tingencies. He will not skimp his depreciation 
charge, consoling himself with the idea that the 
value of his property has appreciated sufficiently 
to offset the usual wear, tear and obsolescence. 
He will remember that while his depreciation 
may be figured on original costs nevertheless his 
replacements may have to be paid for at present 
prices. Unless the proper amounts have been 
set aside for this purpose when the day of reck- 
oning comes the statement will disappoint no 
one as much as it will himself. 

The cost of doing business today is much 
greater than a few years ago. Every company 
should have an increased working capital. There 
should be cash on hand in the bank and when it 
is necessary to make improvements the funds 
should be on hand before the work is com- 
menced. We can better afford to pay interest 
for a short time on the amount than to com- 
mence work and have it remain unfinished as the 
result of some unforeseen contingency which 
may arise. 

When a man is loaning his money he wants to 
know that it is loaned on the best possible col- 
lateral. Present high cost of construction is 
very apt to lower the grade of work done, with 
the result that at the end of a few Years it mav 
all have to be replaced. Extravagant construc- 
tion should be avoided as much as possible, but 
excellence is almost a demand. 


Puric Has WELL Derinep Duty to UTILITIES 
WHICH SERVE It. 


The foregoing contains a great deal regard- 
ing the duty of the public utility to the com- 
munity it serves and calls for a word regard- 
ing the duty of the people to the utilities of the 
country, Decrease in the purchasing value of 
a dollar has caused changes in the costs of 
operation and the costs of construction and ex- 
tension of properties. There has been, in fact, 


an increase in everything except rates. When 


the public thoroughly realizes that copper costs 


twice what it did a few years ago, that labor 
is more than double what it used to be, that 
the price of coal is rising as fast as the ther- 
inometer on a July day; in fact, that one has 
to pay $2 today for that which previously cost 


- $1, they will at the same time realize that it is 


not a fair and just proposition for it to pay $1 
today for the same amount of that commodity 
that it paid $1 for five or six years ago. Why 
should the price of electric service remain sta- 
tionery when all other commodities have ine 
creased so materially? 

In a tactful, careful way the public must be 
brought to realize this injustice which exists at 
present, and the removal of which more than 
any other thing will restore the confidence of 
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investors and re-establish the credit of the pub- 
lic utilities of the country. 

The public utility is with us to stay. It 
serves one of the greatest needs of the people. 
It has done it efficiently and cheaply. Its fu- 
ture hope for greater things is in the hands of 
the public, as well as the management, and, with 
the case fairly stated and facts shown, there 
is no people that will be more just than the 
American. Co-operative publicity, combined 
with square management, a wisely distributed 
local financial interest, the frank inclination on 
the part of- the corporation to give the com- 
munity the service necessary for municipal de- 
velopment, will all combine to work out the ulti- 
mate salvation of this field. 

Industrial development in the Northwest has 
just begun, and with the continued extension of 
these great markets various industries are sure 
to arise in every hamlet and city. The in- 
creased living standard of the farmer will de- 
mand continually more rural lines. They will 
all call for more light and more power, and upon 
the shoulders of the central-station companies 
rests the burden of developing properties in such 
a wise, farsighted way that it may be sup- 
plied unreservedly. and the development of the 
Northwest go on apace. 


PENNSYLVANIA ASSOCIATION WILL 
MEET IN PHILADELPHIA. 


The Eastern Geographic. Section of the Penn- 
sylvania Electric Association will meet at Phila- 
delphia, Pa., July 2. with headquarters at the 
Adelphia Hotel. The morning session will be 
occupied with power-factor subjects as follows: 
“Making Power-Factor as Plain as A B C,” by 
H. R. Smith, of the Electric Machinery Co.; 
“Power-Factor and Kv-a. Measurements,” by 
W. H. Pratt, of the General Electric Co., and 
“Power Factor Corrective Apparatus,” by Rob- 
ert Treat, of the General Electric Co. The 
afternoon will be devoted to a paper by E. C. 
Stone, of the Duquesne Light Co., Pittsburgh, 
Pa., on “Effect of Unbalanced Load on the Sys- 
tem,” followed by discussion and talks by central- 
station company operators. 


THEORY OF METALLIC CONDUCTION 


OF ELECTRICITY. 


A lecture on “Recent Progress in Thermo- 
electricity’ was delivered in London in June 
before the Institute of Metals by Prof. C. A. F. 
Benedicks of Stockholm University. He gave 
a short summary of his theoretical views upon 
the metallic conduction of electricity which ex- 
plained many matters not made clear by the 
tormer electron theory. A consequence of this 
new theory was that one has to conclude that 
even in a single homogeneous metal thermoelec- 
tric currents do occur: hitherto such currents 
were believed to be produced only when two dif- 
ferent metals were present. 

A concise demonstration was given of the 
most important experimental evidence of the 
truth of this conclusion, various metals for this 
purpose being utilized. In hquid mercury it has 
been possible to definitely prove the existence 
of thermoelectric currents. thus disproving the 
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negative results of previous workers. Conse- 
quently, what the lecturer termed his “homo- 
geneous thermoelectric effect” was that there 
must exist the reverse etfect, the homogeneous 
electrothermic effect, including as a special case 
the well-known Thomson effect. The reality of 
this effect was duly made clear. 

A specially interesting demonstration was 
given of a new rotating thermoelectric apparatus 
made entirely of copper and rotating in a mag- 
netic field, the driving force originating solely 
from unequal heating (by means of a tiny gas 
jet) of thin strips of copper. The point at which 
the knowledge brought forward might have some 
practical interest lay in the possibility of reduc- 
ing the thermal conductivity of metals by insu- 
lated subdivision into fine wires without impair- 
ing the electrical conductivity. 


HOLD CONFERENCE IN NEW YORK 
ON INDUCTIVE INTERFERENCE. 


An important conference on the National 
Electric Safety Code was held at the New York 
City headquarters of the National Electric Light 
Association, June 22, at which representatives 
of the Bureau of Standards, the American Tele- 
phone & Telegraph Co. and the National Elec- 
tric Light Association were present. The con- 
ference lasted all day and resulted in an excel- 
lent understanding as to the lines along which 
co-operation may be secured in solving inductive 
interference problems. 

The discussion centered about the situation 
created by a committee of California public util- 
ity representatives compiling rules which differ 
materially from the National Electric Safety 
Code. As a result of the conference efforts will 
be made to adapt the national code so as to make 
urnecessary the setting up of separate rules or 
codes to meet sectional conditions or situations. 

Those present at the conference were Dr. E. B. 
Rosa and Dr. M. G. Lloyd, of the Bureau of 
Standards; H. S. Warren, Kenneth Wilkinson 
and E. B. Craft, of the American Telephone & 
Telegraph Co.: A. E. Silver, chairman of the 
inductive interference committee: W. K. Van- 
derpoel, chairman of the overhead systems com- 
mittee; Thomas Sproule. chairman of the sub- 
committee on the proposed code for the Bureau 
of Standards, and W. J. Canada, director of the 
engineering department. representing the Na- 
tional Electric Light AEUR 


NEW YORK SECTION, A. I. E. E., PLANS 


MEETINGS. 


The New York Section of the American Insti- 
tute of Electrical Engineers, through its exec- 
utive committee, has arranged a series of joint 
meetings to be held throughout the coming year 
with the Metropolitan Section of the American 
Society of Mechanical Engineers. The subjects 
selected for discussion at these meetings will 
come under the following classifications: marine 


engineering, engineering education, industrial in- , 


stallations, power generation, steam railroad elec- 
trification and industrial relations. The first 
meeting will be held in October and will be fol- 
lowed by other meetings to be held during the 
winter months. 


l 
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Large Turboalternator Built in 
Foreign Factory 


Single-Shaft Single-Shell Turbine Develops Energy to Drive50,000- © 
Kilowatt Generator—Three-Phase Transformer Has Four Low- 
Tension Windings That May Be Connected in Series or Parallel 


By B. SCHAPIRA 


Two turboalternators and two transformers of 
5c,000-kw. capacity each are being built for 
installation in the Goldenberg plant of the Rhen- 
ish Westfalian Electric Co. These units, which 
are the largest of their kind under construction, 
are being built by the Allgemeine Elektrizitats 
Gesellschaft and one of the complete sets will be 
ready for service in a short time. The entire 
turbine capacity will be developed in a single 
casing, and the electrical output will be generated 
in a single machine, so that the equipment is 
actually a single unit rather than a combination 
of interdependent parts forming a generating 
group. 

The turbine has a total weight of 250 tons, 
of which 49 tons is the weight of the rotor. The 
rotating members of the generator weigh 106 
tons and the remaining parts weigh 119 tons, 
making a total weight of 225 tons for the gen- 
erator and a grand total of 475 tons for the 
complete turbogenerator. Parts of these ma- 
chines are so heavy and of such shape that the 


transportation to the place of erection required 
the design and construction of a number of spe- 
cial railway cars. For the generator rotor, a spe- 
cial car with two bogie trucks with five axles each 
was required. The condensers, which weigh 116 
tons each, require a special car having ten axles. 
There are two condensers, each having a cooling 
surface of 32,300 sq. ft., for each turbine. The 
condensers are divided into four sections for con- 
venience in handling and to facilitate the trans- 
portation problem. 


GENERAL CHARACTERISTICS OF DESIGN. 


A general assembly view of one of the turbo- 
generators is shown in the accompanying illus- 
tration as it stands in the shop of the manufac- 
turer. The entire-rotating part of the unit is 
carried on three bearings, the central bearing 
being developed as a double bearing on account 
of the heavy load it has to carry. Between the 
two boxes of the middle bearing, the turbine and 
generator shafts are joined by means of a flexible 


Rotor for. 50,000-Kw. Turboalternator Being Slotted to Receive Windings. ri 
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General View Showing Turboalternator Assembled in the 
Factory. 


coupling. This coupling may be seen in the illus- 
tration showing the machine frames opened up. 
The turbine body is fastened to and supported 
by the bearing bodies, so that it can adapt itself 
without restriction to the expansions and con- 
tractions due to operation and temperature vari- 
ations. On account of this condition the live 
steam connections have to be of a particularly 
fiexible type and so installed as not to interfere 
with the free expansion of the turbine case. In 
addition to the adoption of a flexible turbine sus- 
pension, the shape of the unit itself was chosen 
only after many experiments with various shaped 
models. 

Considerable difficulty was experienced in the 
manufacture of this type of equipment on ac- 
count of conditions resulting from the recent 
war. Blade material had to be manufactured 
without the use of nickel. The blades as used 
were cut from solid pieces of metal for all blades 
where the maximum of strength is required. In 
this method of construction, only about 15% of 
the original stock remained in the finished blade. 

After assembly the generator rotor was sub- 
jected to a test at 1500 r.p.m., or 50% over nor- 
mal speed, which is 1000 r.p.m. This test was 
applied in order to be certain that the machine 
would stand any strains that might result from 
the failure of both the regular and safety gov- 
ernors during operating trouble periods. Such 
failures of governors have been known to occur 
or account of the fouling of certain of the steam- 
carrying. parts. 


GENERAL DIMENSIONS AND STEAM CONDITIONS. 


The turbine rotor has ten blade wheels varying 
in diameter from Io ft. 4 ins. to 11 ft. 7 ins. At 
the normal speed of 1000 r.p.m. these diameters 
correspond to a speed of rotation of approxt- 
mately 540 to Goo ft. per sec. The generator 
rotor has a maximum diameter of 6 ft. 8 ins., 
which corresponds to a peripheral speed of ap- 
proximately 351 ft. per sec. Individual plates 
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assembled to form the generator rotor were 
tested at a rotating speed of from 2000 to 2400 
r.p.m. to assure their freedom from imperfection 
and their ability to stand up under operating 
strains. ` 

Steam pressures to be used in these units are 
below those used in other units built previously 
in much smaller sizes. Lack of suitable mate- 
rials, already mentioned in connection with blade 
construction, was one of the main contributing 
factors in selecting the pressure and superheat to 
be used. The turbine design calls for a pressure 
cf 175 lbs. per sq. in., a steam temperature of 


- 615 deg. F., which corresponds to 238 deg. F. 


of superheat, and for cooling water at a temper- — 
ature of 8o deg. F. Energy will be delivered by 
the generator at a pressure of 7000 volts, three 
phase, and the exciter, which is mounted on the 
shaft end, will operate at 220 volts. 


` TRANSFORMER DESIGN AND CONSTRUCTION. 


Four separate 6250-volt low-tension windings 
are provided for each transformer and are so 
arranged that they may be connected either in 
series or in parallel. This connection makes it 
possible to secure 6250-volt, 12,500-volt or 25,- 
o00-volt low-tension service from the transform- 
ers without other alteration than the rearrange- 
ment of terminal connections. A single poten- 
tial of 110,000 volts will be delivered by the high- 
tension windings. From the arrangement of 
windings, it will be possible if desired to relocate 
these transformers and use them for reducing a 
line potential of 110,000 volts to any one of the 
possible low-voltage potentials. 

The transformers have a total weight of 116 
tcns, 66 tons of which is assembled core, 15 tons 
is casing and 35 tons winding. A ‘laminated 
sheet-metal alloy, 0.012 in. thick, was used to 
build up the actual working core, there being 


Generator and Turbine Frames Opened, Showing How 
the Various Parts Are Assembied. 
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approximately 40 tons of this material in the 
completed cores. Special conditions of design 
influenced the selection of an elliptical-shaped 
cross-section for the cores, which, of course, 
resulted in the use of elliptical-shaped coil 
sections. 

In the arrangement of coils on the core there 
are two sections of low-tension winding placed 
next the core with the numerous narrow elliptical 
high-tension coil sections placed over them. The 


Transformers Designed for Three-Phase 110,000-Voit 
; Service. : 


two remaining low-tension coil sections are 
placed over the high-tension coils. Such a coil 
arrangement has certain advantage in that‘ it 
utilizes insulation space for oil-circulating ducts 
and so assists in the uniform cooling of windings. 
The accompanying illustration shows the trans- 
former assembled, but without being installed in 
its case. Only the two outside sections of low- 
tension coils are visible, the high-tension and 
other low-tension coils being installed between 
these two sections and the core. 


FEATURES OF TRANSFORMER COOLING. 


Oil is used for insulation and for cooling, the 
cil being circulated through pipes immersed in a 
large water reservoir to lower its temperature. 
A pump having a capacity of 500 g.p.m..is used 
to force the oil through the cooling coils and 
transformer shell. One of the advantages of this 
type of cooling is that the oil is always at a pres- 
sure above the water pressure, thus insuring 
against the presence of water inside of the trans- 
former in case of a leak. Other advantages are 
the elimination of extra parts or obstructions 
within the transformer shell, a positive regulated 
circulation of cooling fluid giving a definite con- 
trol of internal temperature and a reduced size 
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of all parts due to the uniform and definite 
cooling secured. 

An idea of the great size of the transformers 
is obtained by comparison with the height of the 
man shown in the illustration. Another compari- 
son 1s to be had with the high-tension insulators, 
shown installed at the top of the transformer 
framework, which are approximately 10 ft. high. 


WESTERN ELECTRIC CO. BILLINGS 
SHOW INCREASE. 


Total for First Five Months of 1920 Is $68,200,000, 
an Increase of 43% Over Same Period 
Last Year. 


Billings of the Western Electric Co. during 
the first five months of this year were $68,200,- 
Ooo, an increase of 43% over the same period of 
the previous year. This indicates total sales 
billed for the year of approximately $180,000,- 
ooo. It does not include the output of its for- 
cign affliated factories, which will increase the 
total to well over $200,000,000, compared with 
$135,722,000 in 1919 and with $150,340,000 in 
the record year 1917. 

The increasing business is in all lines of its 
activities and in all sections, and would be con- 
siderably greater than above stated if it were 
not for difficulties in transportation, in supply 
of raw materials and in shortage of labor. This 
is evidenced by an increase in unfilled orders 
from $47,400,000 on Jan. I to 579,000,000 on 
June 1. 

The recent financing of the company by the 
issue of $25,000,000 five-year 7% bonds convert- 
ible April 1, 1922, into 7% preferred stock, has 
enabled it to carry this increasing business with 
less than a normal use of its banking credit. The 
bonds, which were issued April 1 at 981%, have 
consistently maintained a somewhat higher mar- 
ket value since then and it is understood that 
they were widely distributed in the West as well 
as in the East. 

The bookings have not yet reached the peak, 
having shown a steady increase since the first of 
the year. Incoming orders in. May were over 
$20,000,000, billings thus being only about 75% 
ot bookings. 


COMMITTEE ON COMPENSATION RE- 
PORTS TO COUNCIL. 


Congressional Commission on Reclassification of 
Salaries Proposes Lower Scale Than One 
. Now Prevailing in Some Classes. 


In its progress report to Engineering Council, 
presented June 17, by Chairman Arthur S. Tut- 
tle, the committee on classification and compen- 
sation of engineers makes the following state- 
ments regarding the report of the Congressional 
Joint Commission on the Reclassification of 
Salaries. 

“The classification of engineers proposed by 
the Congressional Joint Commission on Reclassi- 
fication of Salaries shows that the work of this 
commission has been guided largely by the work 
of the committee, and a comparison of its reco- 
mendations with those of the committee will be 
shortly released for publication. It is theybelief 
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of the committee that, to say the least, the fed- 
eral commission's classifcation where it differs 
from that of the committee has no advantage. 
The compensations for the various positions pro- 
posed in the federal report are disappointing, as 
they do not provide anything like the increases 
which are believed by the committee to be essen- 
tial to the end that the engineering profession 
may attract and retain men of proper calibre to 
assume successfully the responsibilities placed 
upon it. 

“From the analysis it would appear that in the 
lower grades of federal service in 16 bureaus 
the compensations proposed by the federal com- 
mission would be from 2 to 10% less than those 
which have heretofore prevailed, while in the 
higher grades the increases range from 8 to 17%. 
The proposed salaries other than those for the 
grade ‘junior assistant engineer’ range from 20 
‘to 30% less than those suggested by the engi- 
neering committec.” 

Discussing work to be undertaken, the report 
states: “It is proposed to undertake a vigorous 
campaign for the purpose of securing recognition 
of the classification of various positions as rec- 
ommended by the committee last year and as 
adopted by the council on Dec. 18, 1919, and at 
the same time to secure a general expression of 
opinion on the part of engineers and heads of 
services as to the compensation schedule tenta- 
tively suggested by the committee.” 


In addition to addressing communications to 


the secretary of each of 123 engineering societies 
in the United States and Canada. “arrangements 
are being made to secure co-operation on the part 
of the lay as well as the engineering heads of 
all services employing engineers and of all civil 
service commissions. 

“The committee is hopeful that the plans 
which it has laid for continuing its work will 
bring to its assistance the earnest backing of 
engineers throughout the country in making the 
classification effective, and that information as 
to the value of engineering service and as to a 
wise employment policy will be obtained from 
such a wide variety of sources that it will be 
“practicable to formulate definite recommenda- 
tions along these lines and to set up standards 
which will insure general respect.” 


CO-OPERATIVE PLAN FOR STUDENTS 
PROVES A SUCCESS. 


- Massachusetts Institute of Technology and General 
Electric Co. Conduct an Interesting Experi- 
ment at Lynn, Mass., Plant. 


For the past year an interesting experiment in 
co-operative electrical engineering education has 
ben conducted by the Massachusetts Institute of 
Technology and the General Eletcric Co. While 
the co-operative scheme in itself 1s not new, sev- 
eral departures from the usual plan were intro- 
duced, which have produced decided results. 

The class- was limited to 30 students, who 
were chosen entirely upon the records which 
they had made in the equivalent of the first two 
years’ work of the electrical engineering course 
at Massachusetts Institute. Included in this 
group were graduates from Yale, Harvard, 
Dartmouth, Princeton, the Naval Academy, be- 


sides men who had completed their first and 
second years solely at the institute. -The year 
is divided into four three-month periods, the 
students spending alternately thirteen weeks at 
the Lynn works of the General Electric Co. and 
eleven weeks at the institute, followed by a two 
weeks’ vacation. The group at Lynn is housed 
together in an old residence which has been con- 
verted into a modern club house. No break is 
made in the major studies when the students 


are at Lynn, courses being conducted at the 
‘works in principles of electrical engineering and 


in general studies. The progress of the students 
through the plant is regulated, not by the pro- 
duction needs of the various departments, but 
by the advantage which the experience in each 
department 1s to the students. 

The result of this year’s work has been 
gratifying to the originators of the plan. Be- 
cause the students were a selected group, were 
all taking the same course, and were thrown to- 
gether intimately at work and at the club house, 
an intense spirit of loyalty to one another, to 
the institute and to the General Electric Co. soon 
became manifest and every man strove to make 
a reputation for the course. With the students 
attacking the work in this frame of mind, it is 
not surprising that their enthusiasm was soon 
shared by the officials and superintendents of the 
co-operating company, who are unanimous in 
stating that the work done in the shops has been 
pre-eminently satisfactory. As evidence of its 
approval of the work, the company has in- 
creased the number of men who can be enrolled 
in this year’s class to 60 and has already se- 
cured a new club house in order to furnish 
rooming accommodations for them. The new 
class, which has already nearly completed its 
quota of members, will enter upon the work 


July 6. 


UNIQUE COMBINATION OF SINGLE 
AND THREE-PHASE SERVICE. 


Dual System Provided for Operation of Bascule 
Bridge Over Sacramento River by 
Central-Station Companies. 


The United States government requires all 
drawbridges on navigable streams to be supplied 
with two independent sources of power, and 
where electricity is available this is usually one 
of them, a gasoline engine usually being the 
other. 

However, at Rio Vista, Cal., where a new 
bascule-tvpe brige has been completed over the 
Sacramento river, both sources of power are 
electric, writes C. E. Sedgwick in Pacific Service 
Magazine, published by the Pacific Gas & Electric 
Co., San Francisco. This was possible on ac- 
count of service being available both from the 
Pacific Gas & Electric Co. and the Great Western 
Power Co. at that point. 

Fach apron of the bridge is operated by a 
20-hp., three-phase, 220-volt motor, and each 
motor has its own control, so that the move- 
ments of the aprons are independent of each 
other, though they are usually operated 
simultaneously. The large bolts which lock the 
aprons together when the bridge is closed are 
operated by two 5-hp. motors, and the gates at 
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each end of the bridge by 2 hp. motors. All this 
apparatus is under the control of the bridge 
operator located in the small operator’s house 
at the west end of the bridge. 

As the Pacific Gas & Electric Co. has single- 
phase service only available at Rio Vista, a 
motor-generator set was installed in the op- 
erator’s house to convert the single to three- 
phase service. This comprises a 40-hp. single- 
phase motor direct-connected to a 30-kw., three- 
phase, 220-volt generator and exciter. 

By a system of switches power can be sup- 
plied to the bridge from either service at will, 
and changed from one to the other almost in- 
stantly, so that the chance of failure in the 
bridge operation is very remote. 


SAFETY PROBLEMS DISCUSSED BY 
ENGINEERING SECTION. 


At the summer meeting of the Engineering 
Section of the National Safety Council, held in 
Chicago, June 24, problems having to do with 
safety in the conduct of manufacturing plants 
and means of increasing production were dis- 
cussed by a large number of speakers. The prin- 
cipal paper at the meeting was “How Can We 
Increase Production,’ by Sidney J. Williams, 
chief engineer and secretary of the national 
council. 


HYDROELECTRIC PLANTS ON THE 
LOS ANGELES AQUEDUCT. 


| Construction of 18,750 Kv-a. Station in San Francis- 


quito Canyon Nearly Completed—To Utilize 
Overflow from Aqueduct Reservoir. 


The city of Los Angeles, Cal., has under con- 
struction a new hydroelectric station, to be 
known as its power plant No. 2, in San Francis- 


quito canyon, about 40 mi. north of Los An- 
geles. The site of this plant is about 6 mi. 
downstream from power plant No. 1, the latter 
having been in operation since 1916. Plant No. 
I was the first constructed to utilize the water 
that is conducted from Owens river through the 
city’s great aqueduct to Fairmont reservoir, the 
latter being situated at the head of San Fran- 
cisquito canyon. 

The aqueduct has a total length of 223.4 mi., 
and was primarily constructed to ptovide the 
city of Los Angeles with an adequate supply of 
water from a mountain source. The intake is 
on Owens river, one of numerous streams that 
feed into the aqueduct system from an exten- 
sive watershed on the northeastern slope of the 
Sierra Nevada range. The headwaters of that 
drainage area are about 350 mi., as the streams 
and aqueduct water flows, from the Fairmont 
reservoir near Los Angeles. Between the Owens 
river intake and the Fairmont reservoir the 
aqueduct makes a descent of 3800 ft. The 
reservoir, which has a capacity of 7620 acre-ft., 
serves as a storage basin for city water supply 
and also acts a forebay for hydroelectric plants 
The reservoir outlet consists of 26,500 ft. of 
concrete-lined rock tunnel of the mean carrying 
capacity of 400 sec-ft., making a drop of 59 ft. 
in that distance. The outflow is controlled by 
an outlet tower and regulating gates. Close to 
the lower end of the tunnel is inserted a con- 
crete-lined surge tank, formed by an excavation 
in solid rock. The position of the surge tank 
is just above the point where the tunnel dis- 
charges into two steel penstocks, and serves to 
obviate undue pressure in the penstocks that may 
result from a change in load. The penstocks 
leading from the mouth of the tunnel to plant 
No. 1 have each a 7-ft. diameter and a length 
of 3600 ft. The entire line of a 26,500-ft. tun- 
nel and two 3600-ft. penstocks constitutes a pres- 


Intake on Owens River of the Los Angeles Aqueduct—Sierra Nevada Mountain Range in Background. 
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sure system between the reservoir forebay and 
the power house. The penstocks were designed 
for a maximum flow of 1000 sec. ft., giving an 
effective head of 800 to 940 ft. 

The equipment of plant No. 1, which is housed 
in a reinforced- concrete structure, consists of 
three Westinghouse 6600-volt, three-phase, 50- 
cycle, 9375-kv-a. generators driven by 14,000-hp., 
200-r.p.m. double-runner, overhung waterwheels. 
Energy produced here is transformed from 6600 
to 110,000 volts for transmission to the Los An- 
geles receiving substation over a double-circuit 
steel-tower line. 

Power plant No. 2, being constructed at a 
site 6 mi. farther down the San Francisquito 
canyon, will utilize the water that passes through 
plant No. 1. The flow is to be conducted through 
a tunnel and two 6-ft. penstocks, giving a static 
head of 535 to 504 ft. at the latter power house. 
The two generating units being installed con- 
sist of two General Electric 17,500-kv-a., 6600- 
volt, 428-r.p.m. generators direct-connected to 
and driven by a  Wellman-Seaver-Morgan 
hydraulic turbine of the Francis vertical type. 
The power house provides room for a third 
similar unit to be installed at a later date. This 
two-unit plant is expected to be ready for 
service by midsummer. 

In addition to the above, plans and specifica- 
tions were prepared for the construction of the 
San Fernando hydroelectric plant at a site 24 mi. 
from Los Angeles. This plant is designed to 
utilize the water passing through plants No. I 
and 2 above described. Plans for it provide for 
the installation of penstocks which will deliver 
the water to the turbines at a head of 230 ft. 


San Francisquito Hydroelectric Plant No. 2 Being Built 
by City of Los Angeles. 


Plant No. 1, in San Francisquito Canyon, Which Utilizes 
Water from Los Angeles Aqueduct. 


and also provide for the installation of two 3500- 
kv-a. generating units. 

Still another hydroelectric station, to be 
known as Franklin Canyon plant, has been 
planned, the site for which is between the upper 
and lower reservoirs in that canyon. The city’s 
present river power plant, situated at the lower 
point on San Fernando valley trunk-line siphon, 
was put in operation in 1917. It is between San 
Fernando and Franklin reservoirs and is 
equipped with a 3500-kv-a. unit. 


COMING CONVENTIONS. 


Ohio Electric Light Association. Annual con- 
vention, Cedar Point, O., July 13-16. Secretary, 
D. L. Gaskill, Greenville, O. 

Pacitic Coast Section of the National Electric 
Light Association. Annual convention, Portland, 
Ore., July 21-23. Chairman, R. M. Boykin, Port- 
land, Ore. p 

Michigan Section of the National Electric Light 
Association. Annual convention, Ottawa Beach, 
Mich., Aug. 24-26. Headquarters, Hotel Ottawa. 
Secretary, Herbert Silvester, Ann Arbor, Mich. 

Pennsylvania Electric Association. Annual con- 
vention, Bedford Springs, Pa., Sept. 8-11. Secre- 
tary, H. M. Stine, 211. Locust street, Harris- 
burg, Pa. 

New England Section of the National Electric 
Light Association. Annual convention, Kineo, 
Me., Sept. 13-16. Secretary, O. A. Bursiel, 149 
Tremont street, Boston, Mass. 

National Association of Electrical Contractors 
and Dealers. Annual convention, Baltimore, Md., 
Oct. 4-X Headquarters, Southern Hotel. Secre- 
tary, W. H. Morton, 110 West 40th street, New 
York City. 

International Association of Municipal Elec- 
tricians. Annual convention, New Orleans, La., 
Oct. 19-22. Secretary, Clarence R. George, Hous- 
ton, Tex. 
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EDITORIAL COMMENT 


The Economics of Wages 


In his address before the convention of. the 
American Institute of Electrical Engineers, Cal- 
vert Townley gave a masterful treatment of the 
fundamental laws of supply and demand as they 
apply to existing economic conditions in this 
country. High wages or low wages are items of 
relatively small importance, provided conditions 
are uniform throughout the entire economic 
community. For example, wages and commodity 
values on an isolated island, not in touch with 
the rest of the world, are entirely independent 
of wages and commodity values in other places. 
In a given section of the general economic body 
where there is a large supply of money it will be 
held of relatively small value and prices of all 
useful or desired commodities will be high, while 
in a section where relatively a large amount or 
a surplus of commodities exists prices will be 
lower. With adequate transportation available, 
the surplus of commodities, including labor, will 
flow towards the locations where money is plen- 
tiful or cheap, thus smoothing out the variation 
in values from place to place. Where artificial 
barriers, such as import and export duties, trade 
and labor restrictions or inadequate transporta- 
tion are interposed, the interchange 1s hampered 
and gradual, or actually prevented, until such 
time as the commodity or money supply breaks 
down the barriers and allows an easier inter-- 
change to restore equilibrium. 

Much the same condition prevails within a 
community when real or artificial barriers are 
interposed upon the free exchange of commodi- 
ties, including both labor and money, between 
various individuals or classes. Artificial bar- 
riers may hold for a certain length of time or 
against a certain amount of unbalancing, but 
ultimately they will be broken down and normal 
conditions will prevail until the same or other 
artificial barriers are again set up. Thus the 
laws of economics hold true in the average, and 
no hindrance, thus far devised by man, has been 
able to stand for long against them. 

In the end, an average condition of right, or 
justice, prevails, not because it is right, but be- 
cause wrong is wrong and cannot prevail. Con- 
ditions affecting the labor problem referred to by 
Mr. Townley may represent one of the ever- 
recurring turning points in the economic life of 
the country, to be followed by a period of 
restoration and balancing of the supplies of 
laber, money and other commodities. If new 


barriers are set up or if the balance is so estab- 
lished, after the failure of the old restrictions, 
that this country has high money values or high 
commodity values with respect to the rest of the 
world, then a world-wide interchange will have 
tc be made to finally reach a state of normal 
equilibrium. The problem in hand is to discover 
what is right and to carry it through, for a false 
economic machine cannot continue to function 
any more than any other falsely designed struc- 
ture. ‘ 


The Coal Situation 


When the mercury in the thermometer is reg- 
istering rather high in most parts of the country 
it seems hard to realize that the greatest worry 
public utility operators should have is the coal 
question, for ordinarily at this time of the year 
the utility operators should be contentedly watch- 
ing the winter supply of coal pile up in their 
storage yards. 

But such is not the case this year, as reports 
from all parts of the country indicate that instead 
of the usual reserve supply being obtained there 
is an actual shortage of coal right now. A crisis 
is anticipated within the next week or ten days. 
Fither material relief will have to be secured or 
the threatened coal famine will be an actuality 
Im many parts of the country. 

Where does the blame lie? It certainly does 
not he with the utility companies, for they have 
taken every possible step to protect themselves. 
One trying to fix the blame runs headlong into 
a stone wall of either misinformation or else no 
information at all. There is about the merriest 
little game of shifting the responsibility ever 
cxistent going on, with the railroads and the 
coal mining companies as the “shifters.” 

“Don’t blame us,” say the coal operators. 
“Blame the railroad companies. They won't fur- 
nish us with cars.” 

“Don't blame us,’ say the railroads. “We 
furnish the cars to the mines, but the mine oper- 
ators load them to consumers other than the 
public utility companies.” 

So the utility company is driven from pillar 
to post and gets, nowhere, while the coal pile 
grows smaller and smaller, and little, if any, 
relief seems in sight. 

But the one outstanding fact remains, and that 
is that the utilities are not getting enough coal. 
Figures prove this, not only from isolated sec- 
tions, but from all parts of the country. Recent 
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reports from the Illinois mines show that only 
about 26% of the normal supply of coal cars 
is being delivered to the mines for loading and 
shipment. The same figure, approximately, ap- 
plies for car supply in Indiana and Iowa. Fig- 
ures for Ohio are a trifle higher, 

Again, who is to blame? In any other line of 
industry when cars for loading of shipments are 
wanted the industry interested takes steps to get 
the needed cars. The coal mine operators allow 
the coal consumers to take all the initiative and 
do all the work in connection with the obtaining 
of cars for coal shipment. 

It was the National Electric Light Association, 


acting in co-operation with other organizations — 


representing public utility interests, that was re- 
sponsible for the Interstate Commerce Commis- 


sion’s recent order providing that, during a per- - 


iod of 30 days beginning June 21, open-top cars 
of all classes shall be used exclusively for the 
transportation of coal. It was the utility inter- 
ests that are primarily responsible for this order 
being put into effect, and not the mine operators. 
And is that order being obeyed? Evidence would 
not indicate that it is. The Interstate Commerce 
Commission issues such orders but, as a rule, 
that seems to end the matter. 

It is true the order is a step in the right direc- 
tion, but it is not sweeping enough. What is 
needed is an order giving priority rights to public 
utility coal. In this way the shipment of coal to 
luxury-producing and non-essential industries 
would be deferred. It has been stated, and, as 
far as known, not denied by the coal operating 
interests, that there is discrimination in favor of 
these non-essential industries, which are willing 
and able to pay extra prices for coal for imme- 
diate delivery, and which, by the very nature of 
their business, can immediately pass to the public 
the burden of that increased cost of coal. 

The situation is serious and one that threatens 
forced shutdowns of many public utilities in the 
middle of summer, when under ordinary condi- 
tions supply permits of storage. What then of 
the winter months? Frankly speaking, the util- 
ities are not in position to consider that angle. 
They are thinking of it, but they have all the 
worry they can handle right now ‘in trying to 
obtain coal enough to keep their plants in 
operation. 

The Interstate Commerce Commission hesi- 
tates about issuing a priority order for public 
utility coal for fear other industries will step in 
and demand the same rights. On what grounds? 
Tf the commission will ask that of other appli- 
cants they will have the question settled, for 
there is certainly no other industry, outside of 
the two directly involved in the getting of coal 
to public utilities—the coal operators and the 
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railroads—that are as absolutely necessary and 
essential to the public as the utilities. The Inter- 
state Commerce Commission should grant prior- 
ity rights to public utility coal and should do it 
at once. 


Large Turboalternators 


It is interesting to note that foreign manufac- 
turers are, at least in certain instances, carrying 
the development of generating units into even 
larger sizes than have been found practical in 
this country. The growth of the central-station 
industry, through the application of centrally 
generated power to services formerly supplied by 
isolated plants, and through the normal growth 
of manufacturing enterprise, has developed the 
necessity of generating stations of enormous size. 
Plants of 500,000-kw. capacity are not beyond 
the range of possibility. With stations such as 
are now planned or such as may be planned and 
built in the near future, large generating units 
are essential to simplicity of operation. It is 


impossible to conceive of a plant of 500,000 kw. . 


or even one of half that size being equipped with 
units of 5000 or 10,000-kw. capacity, such as 
were considered large only a few years ago. 
However, with units of 40.000 or 50,000 kw., 
such stations are possible without having an 
excessively large number of units. 

On other pages of this issue a brief descrip- 
tion is given of a foreign-built single-shaft turbo- 
generator of 50,000-kw. rated capacity. This 
unit is the first of its kind to be built and, un- 
doubtedly, will be the subject of much study 
from an operating standpoint when it is placed 
in service. Limitations in the materials avail- 
able placed unusual handicaps upon the designer, 
particularly with respect to the turbine-blade 
construction. The designer has aimed to over- 
come this difficulty by adopting special methods 
of fabricating the parts to make the best pos- 
sible use of inferior materials at hand. Success 
under such conditions should point the way to 
still greater accomplishment when unhampered 
by unusual restrictions. 

American practice has turned in the imme- 
diate past towards the development of generating 
sets of two or more separate machines working 
together as a single operating unit. This type 
of construction has the advantage that the entire 
unit need not always be shut down for repairs 
tc one of its parts, and at the same time permits 
of the assembling of larger operating units than 
can be produced in a single-shaft design. The 
near future should bring the answer as to which 
of these two types of development will predomi- 
nate, and undoubtedly the performance of the 
new unit referred to will lend considerable 
influence in this direction. 
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THE WEEK’S NEWS 


Reports of Important Meetings, Developments and Other Happenings of the Electrical 
Industry and Its Allied Interests 


N. E. L. A. AND BANKERS TO CONFER 
ON FINANCIAL PROBLEMS. 


Executive Manager Aylesworth Arranges Series of 
‘Conferences With Chairman of Investment 
Bankers’ Public Securities Committee. 


Co-operation of the National Electric Light 
Association with the investment bankers of 
America is being arranged through a series of 
conferences between M. H. Aylesworth, execu- 
tive manager of the association, and O. B. Will- 
cox, chairman of the public utilities securities 
committee of the Investment Bankers Associa- 
tion. At a recent meeting of the bankers the 
following resolution was adopted: 


“Whereas, investment bankers are expected to pur- 
chase and distribute the securities of public utility 
companies, which must be sold if utilities are ade- 
quately to supply the demands upon them for local 
transportation, light, heat, power and the transmission 
of messages, and 

“Whereas, the credit of many of the public utility 
companies will not permit the sale and distribution of 
such securities, thus interfering with the development 
of many commercial enterprises, the welfare of many 
communities and the comfort and convenience of a 
great many people, and 

“Whereas, the credit of the public utilities is largely 
dependent upon the attitude of the public as expressed 
through the various governing and regulatory bodies, 

“It is hereby resolved by the board of governors of 
the Investment Bankers Association of America that 
as steps in the restoration of the credit of the public 
utilities, term franchises should be superseded .by in- 
determinate permits securing the right to operate under 
proper regulation during good behavior with provisions 
for equitable adjustment of rates from time to time, 
as tending to eliminate controversies which inevitably 
impair the public service, the credit of the companies 
involved and the value of their securities. The power 
of regulation and control of public utilities should be 
vested in state commissions as tending towards stand- 
ardization of regulation which is not possible under 
local regulation. Members of state commissions should 
be appointed. If commissioners are elected they are 
frequently embarrassed by political policies and plat- 
forms in the consideration of questions which should 
be decided only on sound economic and financial prin- 
ciples.” 


ITEMS IN SUNDRY CIVIL BILL OF 
INTEREST TO UTILITIES. 


Two appropriations, aggregating $305,000, in 
the sundry civil expense appropriation bill 
passed by Congress are of especial interest to 
electric light and power utilities. 

One appropriation is of $108,000 “for gauging 
streams and determining the water supply of 
the United ‘States, the investigation of under- 
ground currents and artesian wells and the prep- 
aration of reports upon the best methods of 
utilizing the water resources.” 

The other appropriation is $125,000, “for a 
survey of power production and distribution in 
the United States, including the study of meth- 
ods for the further utilization of water power, 


and the special investigation of the possible econ- 


omy of fuel, labor and materials resulting from 
the use in the Boston-Washington industrial 
region of a comprehensive system for the gen- 
eration and distribution of electricity to trans- 
portation lines and industries, and the prepara- 
tion of reports thereon.” 


ELECTRICAL ENGINEERS MEET IN 
ANNUAL CONVENTION. 


Many Delegates in Attendance .at Thirty-Sixth 
Annual Gathering of American Institute at 
White Sulphur Springs, W. Va. 


A comprehensive analysis of the labor situa- 
tion from an engineering standpoint was the key- 
note of the address of Calvert Townley, president 
of the American Institute of Electrical Engi- 
neers, delivered at the opening of the thirty-sixth 
annual convention of the Institute, held at White 
Sulphur Springs, W. Va., June 29-July 2, with 
headquarters at The Greenbrier. Excerpts from 
President Townlev's address are printed on 
other pages of this issue. 

The convention was attended by members and 
guests of the Institute from all parts of the coun- 
try, who spent the mornings in attending the 
technical sessions of the convention and the 
afternoons in enjoying athletic sports and other 
entertainment provided by the committee. 


TECHNICAL PAPERS GROUPED. 


The technical papers were grouped as far as 
possible so that only one general subject was 
considered at each session, Tuesday, June 29, 
being devoted to the address of the retiring 
president, Mr. Townley. and the introduction of 
the new president, Arthur W. Berresford, of 
the Cutler-[lammer Manufacturing Co., Milwau- 
kee. Wis., who takes up his duties on Aug. 1. 

Reports in printed form were presented by 
the committees on electrochemistry and electro- 
metallurgy, electrical machinery, protective 
devices, instruments and measurements, teleg- 
raphy and telephony, transmission and distribu- 
tion, iron and steel industry, industrial and do- 
mestic power, marine, lighting and illumination. 
power stations, electrophysics, and traction and 
transportation. Those who presented the re- 
ports were Alexander C. Lanier, D. W. Roper, 
Frank V. Magalhaes, E. B. Mever, W. C. Kelb, 
Arthur Parker, H. L. Hibbard, C. E. Clewell, 
Philip Torchio and F. W. Peck, Jr. 


Meany Take Part IN DISCUSSION. 


Considerable time was allotted to a discussion 
of the reports in order that the committees might 
get the benefit of the experience of the members 
and learn their opinions about the work done. 
Most of the discussion, however, centered on 
about half of the reports. That of the commit- 
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tee on instruments and measurements was dis- 
cussed by Chester I. Hall, of the General Elec- 
tric Co. He said that a great many people use 
measuring instruments under the supposition 
that they are infallible because they are on the 
market. That they are fallible is indicated by 
the recent paper on the oscillograph. 

In discussing the report of the committee on 
transmission and distribution, William A. Del 
Mar, chief engineer of the Electric Cable Co. 
and the Habirshaw Electric Cable Co., expressed 
the opinion that too much emphasis has been 
placed on dielectric losses. In order to produce 
cable with ability to minimize these, other im- 
portant characteristics of cables have been sac- 
rificed. In his opinion the mechanical properties 
of cables are of principal importance. Recently 
manufactured cables have failed because of in- 
ability to withstand bending. Mr. Magalhaes 
said that lightning arresters may be justified in 
large installations. Others who discussed the 
report were W. J. Hoar, American Telephone & 
Telegraph Co., and Philip Torchio, New York 
Edison Co. 


EXTENT OF CO-OPERATION. 


In the discussion of the report of the iron and 
steel industry committee, President Townley 
raised the question of the extent to which the 
Institute should co-operate with other societies 
devoted to a specialized branch of the electrical 
industry and science. Prof. D. C. Jackson, of 
the Massachusetts Institute of Technology, stated 
that the question has been raised for some time 
but that it is acute now. His idea of the field 
of the Institute is that it lies somewhere be- 


tween the purely scientific and purely commer- 


cial organization. W. A. Del Mar said that it 
should form a liaison that would connect the 
specialized societies. Oberlin Smith, president 
of the Terracide Machine Co., advocated a 
scheme of federation of the different engineer- 
irg societies, and Philip Torchio said that if 
everyone would do more work, the Institute 
would become attractive to non-members. B. C. 
Dennison, of Carnegie Institute, Pittsburgh, Pa., 
explained the proposed amalgamation of the 
Pittsburgh engineering societies, and E. H. Mar- 
tindale, of the Martindale Electric Co., explained 
the arrangement by which engineers of Cleve- 
land have consolidated. 

Others who took part in the discussion were 
D. W. Roper, Commonwealth Edison Co., Chi- 
cago; F. G. Austin, Standard Electric Service 
Co., Minneapolis; A. W. Berresford, Cutler- 
Hammer Manufacturing Co., Milwaukee; Ernest 
V. Pennell; Henry R. Summerhays, General 
Electric Co.; and C. A. Copeland, consulting 
engineer, Los Angeles, Cal. I. M. Stein, Leeds 
& Northrup Co., Philadelphia, Pa., called atten- 
tion to the fact that the iron and steel industry 
is taking large quantities of electrical measuring 
devices. 


PLAN Cope For OcEAN SHIPS. 


Several discussed the report of the marine 
committee. This report, which contains a recom- 
mended code for the installation of electrical 
apparatus on ships, contains 80 typewritten 
pages and is intended to be applicable to all 
ccean-going ships. At present no rules exist 
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for regulating this important work and it ts felt 
that a standard code is necessary as a protection 
tc those who travel abroad. The rules are a 
refinement of a set to which the U. S. Shipping 
Board has agreed. Those who discussed the 
report were W. I. Middleton, Simplex Wire & 
Cable Co.; R. A. Beekman, General Electric Co. ; 
W. J. Hoar, and C. A. Copeland. 


STOKER MANUFACTURERS NAME 
NEW OFFICERS AND COMMITTEE. 


R. Sanford Riley, Incoming President, Makes State- 
ment as to Policies of Organization 
for the Coming Year. 


At a recent meeting of the Stoker Manufac- 
turers Association held at Lakewood, N. J., the 
following officers were elected for the ensuing 
year: R. Sanford Riley, president; M. Alpern, 
vice-president ;, A. G. Pratt, treasurer, and J. G. 
Worker, secretary. The officers with S. A. Arm- 
strong and H. A. Hatton make up the executive 
committee of the association, which will meet in 
New York City at an early date and name the 
standing committees for the coming year. 

In regard to the policies of the organization 
for the coming year President Riley said: 

“I have always believed that the stoker busi- 
ness is a good one, but it has not even yet taken 
its proper place in the business world. I have 
seen it develop from a very crude business, con- 
ducted on a comparatively low plane, to a large 
business conducted on a much higher plane. 
We are getting an increasingly large percentage 
of able men in the business which makes it good 
not only for those in the business but also for 
cur customers. After all, we can profit onlv as 
we serve and the service possible by our business 
is one of the greatest in any line of business. 

“We are no longer the leading propagandist 
in the art of conserving fuel. The government 
seems to have taken over that position and all 
we have to do now is to live up to the demands 
made of us. Our field is being enlarged every 
day by economic pressure, and my hope is that 
we, as an association, may conduct ourselves so 
as to be worthy of the field.” 

Mr. Worker, in explaining the usefulness of 
the association, said: *“As soon as real live busi- 
ness men get together in any sort of a meeting 
and their personal efforts are directed towards 
a common cause, nothing but a definite construc- 
tive program can be expected. Just such a 
meeting was the beginning of the Stoker Manu- 
fecturers Association. The fact that 99% of 
the stoker manufacturers of the United States 
are members of this association is significant. 
The functions of a modern trade association are 
te furnish information and service to its mem- 
bers that they could not very well get outside 
and help to educate them, their members and 
their customers. Associations stimulate the 
members to improve the quality of their product 
and the service that they render and the tremen- 
dous influence for the industry as a whole is 
exerted by those associations that maintain a 
high standard and refuse admittance into the 
association of any concern who does not come 
up to the association standards. Whenever any 
real constructive measure is adopted by the 
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association every one interested in stokers, in- + 


cluding manufacturers, salesmen and customers, 
are helped. One of the things that the associa- 
tions are doing and going to do is to have every 
real stoker manufacturer of the United States 
a member of the association, and emphasize by 
the character of the association the fact that the 
association stands for honest merchandising and 
for putting the stoker business on the highest 
level of business ethics.” 


“GET-TOGETHER” DINNER A SUCCESS 
IN PITTSBURGH. 


More Than 600 Persons Representing All Branches 
of Electrical Industry Gather for Reor- 
ganization of Pittsburgh Dealers. 


More than 600 persons, representing nearly 
every electrical manufacturer, jobber and con- 
tractor-dealer in Pennsylvania, were gathered 
together in Pittsburgh on June 23 in what is 
said to have been one of the largest electrical 
get-together dinners and meetings ever held on 
this continent. The meeting was part of the 
two-day conference of the Pennsylvania State 
Association of Electrical Contractors and Deal- 
ers. At this conference the electrical contractor- 
dealers of this district were reorganized and the 
Pittsburgh section of the state and national asso- 
ciation was formally inaugurated. 

There were four speakers at the dinner, each 
touching on the particular phase of electrification 
and the possibilities in the near future. . M. C. 
Turpin, assistant to manager of the department 
of publicity of the Westinghouse Electric & 
Manufacturing Co., talked on “Electricity To- 
dav’ and showed the wonderful things which 
electricity has done to make the country what 
It is today. 

H. B. Kirkland of the American Wiremold 
Co., presented statistics on why there would be 
a two-billion-dollar merchandising business for 
1920. Some of the figures which Mr. Kirkland 
gave were that there will be sold in this year 
1,200,000 vacuum cleaners, 1,800,000 electric 
washing machines, 1,000,000 electric fans, 3,000,- 
ooo electric portable lamps, and _ 14,300,000 
wiring devices. 

Col. L. T. Peck, Argentine manager of the 
Westinghouse company, talked in place of Sam- 
vel Adams Chase, who was absent on account 
of ill health. Colonel Peck told about conditions 
in South America and said that in Buenos Aires 
80% of the houses were wired for electricity. 
Electrical dealers’ show windows, Colonel Peck 
said, were changed every week and the dealers 
were fully alive to the merchandising possibil- 
ities of displaying their goods in the most 
effective way to the public. 

The address of W. L. Goodwin created con- 
siderable interest because of the definite manner 
in which he pointed out what could and should 
be done in the electrical industry. One feature 
of Mr. Goodwin’s talk was his plea for financial 
support of the public utilities. He said that pub- 
lic utilities could never hope to compete with 
industrial concerns as regards the return for 
Investment, but that the electrical fraternity 
should purchase these bonds and urge others to 
purchase them because of the benefit to every- 


ELECTRICAL REVIEW 25 


one of public utility expansion. About $700,- 
000,000 a year are needed for public utility 
expansion in order to take care of the ordi- 
nary needs for electrification. 


IOWA CENTRAL-STATION MEN DIS- 
CUSS FARM LINES AND RATES. 


Large Attendance Marks Nineteenth Annual Con- 
vention of State N. E. L. A. Section 
at Colfax, June 23-25. 


Discussion of rate problems and of the final 
report of the farm line committee were the out- 
standing features of the nineteenth annual con- 
vention of the Iowa section of the National 
Electric Light Association, held at Colfax, Ia., 
June 23-25. In addition, the delegates took up 
questions of customer ownership and of the edu- 
cation of the public to public utility needs. M. H. 
Aylesworth, executive manager of the N. E. 
L. A., was the principal speaker at the banquet 
Thursday night, June 24, making the trip from 
New York especially to address the Iowa men on 
“The Future of the Public Utility.” 

The farm line committee report, submitted by 
John M. Drabelle, electrical engineer of the lowa 
Railway & Light Co., Cedar Rapids, covered all 
angles of the subject, which is one of interest to 
Iowa electric utilities owing to the fact that prac- 
tically all of the farmers in the state are insistent 
in their demands for electric service. 


URGE ADOPTION OF STANDARD UNIFORM POLicy 
FOR FARM LINES. 


The committee urged that a standard uniform 
policy be followed in the adoption of specifica- 
tions for line construction and that the specifica- 
tions be submitted to the Board of Railroad 
Commissioners and in this way provide mini- 
mum requirements for farm line construction in 
the state. The committee also urged that a con- 
tract form be adopted, copies of appropriate con- 
tracts being made part of the committee report, 
and that a more uniform policy in regard to rates 
be followed. 

Almost three hours of discussion followed the 
reading of the report, which ended with Mr. Dra- 
belle saying that “the most serious trouble is lack 
of uniform practice.” The discussion was opened 
by A. B. Campbell, electrical engineer of the 
Iowa Railroad Commission, who introduced a 
wide subject when he asked, “What is the farmer 
load? What is its character? We all have a 
suspicion, but not one of us knows just what it 
really is.” In the early part of the discussion it 
developed that the usual plan in Iowa is for the 
farmers to build the lines and turn them over 
to the utilities company for operation. In this 
connection C. N. Chubb, Davenport, said: “Our 
ccmpany requires the farmers to build the line 
and we sell them energy after the farmers turn 
the line over to us. We have discovered that 
we have no trouble in getting the farmers to 
build the lines, but the trouble comes after they 
have been on our lines for two or three months. 
The farmer does not understand transformer 
troubles and losses, and blames the company. 
The farm-line rates are higher than the city 
rates.” l 

C. M. Morgan, Humboldt, said the practice of 
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his company was for the farmer to build the line, 
the company meeting him at the town line with 
the energy service. The company uses a 3-kw. 
transformer at a $5 monthly minimum rate. The 
loss, he said, is a little larger than on a 1-kw. 
transformer, but the additional service given the 
farmer allows him to use many appliances, and 
most of the customers exceed the $5 a month 
minimum. 

N. T. Wilcox, sales manager of the Missis- 
sippi River Power Co., Keokuk, said his company 
was not building farm lines but that service was 
furnished from those lines already built. “The 
mistake has been,” said Mr. Wilcox, “that the 
public utility companies are not selling kilowatt- 
hours, but are selling service. The cost is greater 
than we realize. Utility companies should 
charge a heavy minimum rate and then charge 
a low kilowatt-hour rate. By doing that service 
will be insured.” 

F. A. Beatty, Des Moines, said the companies 
had been forced into giving the farmers service 
and that one thing required was that more atten- 
tion be paid to the building of lines from an 
engineering standpoint. Lines not properly built, 
contended Mr. Beatty, cost the companies too 
much for maintenance after being turned over 
by the farmer. A. W. Jones, Peterson (Ia.) 
Power & Milling Co., said the farm-line business 
had crept in on the electrical industry and that 
the best the companies could do now was to try 
to avoid mistakes. Mr. Jones said his company 
was charging $50 a year minimum for a 3-kw. 
transformer and $60 minimum for a 5-kw. trans- 
former. “We base this rate on the fact,” said 
Mr. Jones, “that if the consumer finds he is not 
using his minimum of $50 worth of service he 
will buy appliances enough to use up his full 
service, and in most cases this results in his using 
far more than the minimum amount. We have 
300 farmer customers and have never built a 
mile of farm lines. Our company believes it to 
be to the advantage of the central-station com- 
pany to own the trunk lines supplying the farm 


lines, as this does away with any chance of com- ` 


petition.” 

Others who took part in the three-hour dis- 
cussion were C. S. Macy, Adel; Paul P. Myers, 
Grinnell; C. G. Johnson, Chicago; E. L. Fischer, 
Muscatine; D. K. Lewis, Boone; M. L. Good- 
man, Britt, and Prof. Arthur Fort, Iowa State 
University. j 
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In a paper on “Valuation and Rate of Return,” 
B. J. Denman, vice-president of the United Light 
& Railway Co., Davenport, made a well-consid- 
ered analysis of the present situation, following 
his statement that it was imperative that the 
central-station industry adopt a uniform method 
of valuation. In his paper Mr. Denman said in 
part: 


CENTRAL-STATION COMPANIES SHOULD ADOPT 
UNIFORM METHOD OF VALUATION. 


“In states having commissions, due to the rul- 
ings of the commissions, a certain uniformity of 
valuation methods naturally follows after the 
commission has been in office a few years, but 
even in such states public utilities have found 
that substantial differences persist even after 
years under commission regulation. Therefore 
the adoption of substantially uniform valuation 
methods by companies themselves is absolutely 
recessary if the value of the properties is to be 
protected, and in some states permanent joint 
committees on valuation and rate of return have 
been formed. If this is necessary in states with 
commission regulation, it is much more necessary 
in states where the regulation rests with the sep- 
arate municipalities, as it does in Iowa. 

“In valuations the most serious difficulty arises 


from lack of uniformity in regard to the elements 


entering into the valuation, but the lack of pre- 
cise use of the terminology of the valuation is 
nearly as serious. The frequent use of the 
terms ‘price’ and ‘value’ as being synonymous is 
a case in point. How can the calling of the ‘de- 
preciated original cost’ of a public utility prop- 
erty the ‘present value’ be justified, especially 
when this frequently omits such acknowledged 
items’ as ‘going concern value’? 


“The purchasing power of the dollar must be | 


taken into account in arriving at correct valua- 
tions, as the utilities have no occult power to 
make the 1920 dollar go as far as the 1914 dollar, 
and this fundamental economic fact must not be 
disregarded.” 

Mr. Denman’s paper was replete with court 
decisions from various states tending to show 
that “reproduction cost new” must be given sub- 
stantial weight in arriving at valuations. In dis- 
cussing the report Prof. J. B. Hill, of Iowa State 
University, said that money invested in public 
utility companies by the public is supposed to be 
a less hazardous risk than money invested in 
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other enterprises, as the utility companies are 
under the control of regulatory bodies. 

C. G. Johnson, chief engineer of the Union 
Utilities Co., Chicago, operating in several Iowa 
sections, cited the fact that it was necessary for 
utility company executives to figure far in ad- 
vance on rate propositions, because, due to the 
delays of the courts, it was always months, and 
frequently years, before a decision was rendered 
in important cases. In the meantime the utility 
is forced to accept whatever rate is allowed it 
by the commission under whose control it is. 
“This works a hardship,” said Mr. Johnson, “for 
today we are forced to pay employes not what 
we think they are worth but what they think 
they are worth, and rate-making bodies are slow 
to recognize this fact just as they are the fact 
that as far as utilities are concerned the financial 


market is a lenders’ and not a borrowers’ market. 


The governing bodies in rate cases have been 
guessing, and in most cases they have (guessed 
wrong. It is high time that utility companies 
take a rate case involving all principles to court 
and rush it through to a decision by the highest 
court so that the amount of rate increase abso- 
lutely needed can be determined. An increase 
of 50 to 75% is needed and must be obtained.” 

Further discussion on the paper was furnished 
by M. G. Linn, Des Moines; W. J. Bertke, Sioux 
City; Sutherland Dows, Cedar Rapids; J. N. 
Canavan, Chicago, who presented a written dis- 
cussion, and N. T. Wilcox, Keokuk. 


STANDARDIZE METHODS OF DETERMINING RATES 
FOR ELECTRIC SERVICE. 


A paper along somewhat similar lines was 
“The Determination of Electric Service Rates,” 
by W. J. Green, rate engineer of Cedar Rapids, 
who was the first president of the Iowa Section 
at its organization 19 years ago. “Uniform rates 
throughout the country, except in the districts 
where the same costs and conditions prevail, are 
not wanted and should not exist,” said Mr. 
Green, “but a uniform method of determining 
and promulgating rates is badly needed and the 
adoption of standard methods of computing 
rates will result in greater economic benefit to 
producers, consumers and the public. The pub- 
lic would receive a benefit by the savings in 
taxes due to the reduction in the work of the 
commissions and courts by having fewer rate 
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cases. Before one can use a set of rules to deter- 
mine a rate, power-plant valuation and operating 
expenses must be accurately allocated so that 
unit demand and energy costs will be known. 
This is not a simple matter and requires a care- 
fully prepared set of rules for guide.” 


APPEAL MADE FOR RELIEF IN CONNECTION WITH 
CoaL SITUATION. 


The seriousness of the coal situation cropped 
up all through the three days of the convention, 
President O. H. Simonds, Dubuque, touching 
upon it in his opening address when he said that 
the coal situation was the most serious the coun- 
try has ever known and that information at hand 
was to the effect that the mines were only receiv- 
ing 26% of their needed supply of coal cars. 
The shortage 1s caused more by the railroad situ- 
ation and lack of cars than any failure of the 
mines to produce the coal, declared Mr. Simonds. 

Inquiry among the central-station operators 
present at the convention, numbering about 150, 
developed the fact that none of them had been 
able to store any coal so far this summer and 
that most of them were using up supplies almost 
as fast as they reached their plants. As a result 
of the various discussions on the coal situation 
a resolution was adopted and a telegram formu- 
lated that was sent to the Interstate Commerce 
Commission in Washington urging that immedi- 
ate steps be taken to furnish a proper supply of 
cars to the coal mines in Illinois, Iowa and other 
parts of the country. 

F. W. Loomis, representing the Society for 
Electrical Development, told the convention of 
the work of the society and urged the fullest 
co-operation between the section and the society. 


SALE OF SECURITIES TO CUSTOMERS CONSIDERED 
Goop PoLticy FOR UTILITIES. 


In discussing “Customer Ownership of Public 
Utility Securities,” E. V. Graham, manager of 
the s tock and bond department of the Middle 
West Utilities Co., Chicago, said: “The demand 
for service is greatest at the time it is hardest 
to get money. Utility companies today find the 
cheapest thing they have is their securities. Our 
company has also found that the sale of securi- 
ties to employes of the company gives them a 
new viewpoint of the companies’ activities.” 

Mr. Graham favored a continuous campaign 
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for the sale of securities to customers rather 
than a periodic, intensive campaign, saving it was 
not difficult to organize a short, whirlwind cam- 
paign, but that it was found that such a cam- 
paign interferes with the work of the company 
and also interferes with the steady selling effort. 

In discussing the paper, Mr. Dows said his 
company, the Iowa Railway & Light Co., Cedar 
Rapids, had been following the plan of selling 
to its customers since 1905, and that when the 
scheme was first proposed it was ridiculed and 
the company was told it would get no money 
by that method. It developed into a success, 
however, and from 7o to 75% of the money 
raised during the past two or three years by the 
company has been through the sale of preferred 
stock to its customers. In March the company 
sold stock to 65 customers, all of whom were in 
the laboring class. Mr. Dows considered this a 
big point, as it enabled the company through 
customer ownership to get the labor element in- 
terested in its property and was good insurance 
against labor troubles. 


M. H. AyLeswortH SPEAKS OF THE FUTURE OF 
Pusric UTILITIES. 


At the banquet held at the Colfax Hotel Tues- 
dav night, E. G. Williams, secretary of the Col- 
fax Commercial Club, welcomed tle electrical 
nien to the city in a happy vein, after which Mr. 
Avlesworth, who made the trip direct from 
New York City to be present, spoke on the future 
of the public utilities, starting his talk with a 
reference to the seriousness of the coal situation 
and telling the delegates that from Colfax he 
was going direct to Washington to appear before 
the Interstate Commerce Commission and urge 
that steps be taken to arrange that priority in 
shipping rights be given public utility coal. 

The coal situation was the most serious now 
confronting the electrical industry, declared Mr. 
Aylesworth, and comes at a time when the indus- 
try is facing the greatest power demand in its 
history. One great need, he said, was more and 
better education of the public as to the needs of 
public utilities, and he urged the Iowa Section 
tc establish a state committee on public utility 
information, which will probably be done. 

At the final session of the convention on Fri- 
day officers for the ensuing year were elected as 
follows: Frank J. Hanlon, Mason City, presi- 
dent; C. N. Chubb, Davenport. first vice-presi- 
dent; Sutherland C. Dows, Cedar Rapids, sec- 
ond vice-president; M. G. Linn, Des Moines, 
secretary and treasurer; Rex H. Fowler, Des 
Moines, assistant secretary. The executive com- 
mittee will consist of the following members: 
O. H. Simonds. Dubuque; David Daly, Keokuk; 
F. H. Brooks, Omaha: Daniel G. Fisher, Daven- 
port; Clarence S. Macy, Adel; A. W. Jones, 
Peterson: John M. Drabelle, Cedar Rapids; 
Austin Burt, Waterloo: Don Stevens, Humboldt; 
Paul P. Mvers, Grinnell, and H. Bellamy, Knox- 
ville. 

The convention was the most successful ever 
held by the Towa Section, seven hours each on 
Wednesday and Thursday being devoted to ses- 
sjons and the convention closing with a two-hour 
business session on Friday morning. Much of 
the success of the convention was due to the 
work of Rex H. Fowler, assistant secretary, who 


kad furnished in advance copies of the prin- 
cipal papers to enough of the members to insure 
full and complete discussions on the different 
subjects. 


DAVIDSON WILL DEVOTE TIME TO 
COMMITTEE WORK. 


Chairman of New Personal Relations Section of N. 
E. L. A. to Travel Extensively in Connection 
With Organization’s Activities. 


That the work of the Public Relations Section 
of the National Electric Light Association 1s to 
be widespread and of great use to the entire 
electrical industry is evidenced by the fact that 
James E. Davidson, chairman of the section, has 
so arranged his business affairs that he will be 
able to devote at least one-half his time to the 
work of the section. 

Mr. Davidson is vice-president and general 
manager of the Nebraska Power Co., Omaha, 


Neb., and on his return from the Pasadena con-. 


vention, where the section was organized, he 
made arrangements with his company whereby 
he could devote all the time necessary to the 
successful carrying out of the work planned by 
the section. While the plans of the section have 
not been fully outlined as yet, it is expected that 


its; activities will keep Mr. Davidson busy at 


least five or six months out of the next year. 

The Public Relations Section is a new one 
within the N. E. L. A. organization and it will 
carry on the vitally important and interesting 
work of establishing and maintaining cordial 
relations between the public and the central- 
station industry. Much of the future growth of 
the electrical industry will depend upon the win- 
ning of and the maintenance of the confidence of 
the investing and electric-energy using public, 
which is the task assigned to the committee. 

While the work will be directed nationally by 
the section headed by Mr. Davidson, because of 
the large number of national questions of a pub- 
lic nature with which the association as a whole 
must deal, the actual public relations work neces- 
sarily must depend to a large extent upon the 
co-operation of the individual member companies. 

Besides Mr. Davidson the other members of 
the section organization are M. S. Sloan, presi- 
dent of the Brooklyn Edison Co., Inc., vice- 
chairman, and the following as members-at- 
large of the executive committee: H. C. Black- 
well, vice-president of the Kansas City Power & 
Light Co.: A. C. Marshall, vice-president of the 
Detroit Edison Co., and W. H. McGrath, vice- 
president of the Puget Sound Light & Power 
Co., Seattle, Wash. 


——— 


MISSOURI UTILITIES ASSOCIATION 
NAMES COMMITTEE. 


President L. P. Andrews, of the Missouri 
Association of Public Utilities. has appointed 
the following men as members of the power and 
light branch of the association: Hugo Wurdach, 
Light & Development Co., St. Louis, chairman ; 
H. C. Blackwell. Kansas City Power & Light 
Co.: B. C. Adams, St. Joseph Railway, Light, 
Heat & Power Co.. and F. P. Porter, California 
(Mo.) Electric Light Co. 
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COMMERCIAL PRACTICE 


New-Business Methods, Policies, Rates and Kindred Central-Station Matters for the 
Man Engaged in Selling Electricity 


PUBLIC UTILITIES ARE VITAL TO 
MODERN CIVILIZATION. 


Losses Would Be Enormous, Points Out Writer, if 
People Were Compelled to Live as They 
Did Prior to the Civil War. 


“The time losses, comfort losses, business 
losses, convenience and health losses and crime 
increases would be enormous if the public utili- 
ties were withdrawn,” writes W. H. Hodge, of 
H. M. Byllesby & Co., in an article recently 
published in an eastern financial paper. 

‘*How many cases of sickness and death have 
been prevented because a person made a tele- 
phone call instead of venturing forth in in- 
clement weather? How many fires and casual- 
ties has electricity saved in households? How 
many holdups and murders are prevented by 
good street lighting? 

“If our great cities were suddenly deprived of 
electric railways, telephones and gas service, 
nothing short of a devastating war or the ex- 
termination of the steam railroads could equal 

the dislocation in the lives and habits of citizens. 

“There would be a destruction of real estate 
values without parallel, a shortage of available 
labor exceeding anything dreamed of today, and 
at the same time a sharp reduction in the earn- 
ing power of skilled labor; hundreds of thou- 
sands of vacant dwellings and hundreds of thou- 
sands of families living in hastily constructed 
and unsuitable dwellings; skyscrapers untenant- 
ed, great retail houses forced to suspend, the 
clientage of professional men dispersed and lost, 
newspapers forced to reduce their size and qual- 
ity on account of reduced advertising patronage, 
banks compel'ed to split up into smaller units, 
the prices of coal, gasoline, kerosene and fuel 
oil multiplied. 

“In brief, people—and their number is vastly 
greater now than then—would be compelled to 
live as they did prior to the Civil War, and be- 
tore they could conform to such circumstances 
indescribable misery, poverty. suffering and death 
would set the American nation back a century.” 


EDISON CLUB, CHICAGO, TO HAVE 
ALL-DAY OUTING. 


Saturday, July ro, will be a holiday for the 
employes of the Commonwealth Edison Co., Chi- 
ago, at least for every employe who can pos- 
ay be spared from his duties, as that date is 
S one set for the big all-day outing of the 

dison Club, composed of employes of the com- 
pany, at Riverview Park. To allow the club 
to properly celebrate the occasion, President 
Samuel Insull has declared the day a holiday. 

Chairman A. B. Gates, of the field day com- 
mittee, has arranged a long program consisting 


of all sorts of popular athletic events, profes- 
sional circus and vaudeville acts, band concerts 
and dancing. The attendance at the picnic and 
cuting will not be confined to members of the 
Edison Club, as all employes of the company. | 
whether members or not, have been furnished 
with tickets for the occasion for themselves and 
families. 


S. E. D. ISSUES NEW SERIES OF HELP- 
FUL ADVERTISEMENTS. 


The Society for Electrical Development has 
prepared a new set of advertising copy for 
use of central-station companies and contractor- 
dealers, much of which has to do with the use 
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Entertain your Work on the Porch 
—Assisted by your Electrical Servants 


Don’t get overheated before you run into 
town, take your ELECTRICAL servants out on the 
porch and iron your white waists and skirts in comfort, and 
keep your engagement for bunch feeling cool and refreshed— 

Ironing in the fresh air used to be absolutely 
out of the question because the old sad-iron hated any 
kind of a breeze 

BUT NOW—there is nothing to stop you 
working in comfort if you use the ELECTRICAL 
WAY 

The recipe is— 


Get an ELECTRIC FAN and an ELEC. 
TRIC IRON, add things to be ironed, turn on the 


switches and settle yourself to a really enjoyable morning's 
work. 


Our Service Means — 
Full Information 
Courtesy 
Prompt Deliveries 
Satisfaction 


(Your Name and Address) 
COED 
o E aa Spa ae ET a O E 


Development as Aid to Central-Station Companies 
and Contractor- Dealers, 
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that can be made of electrical appliances during 
the summer months. The advertisements are 
all designed with catchy slogans such as “en- 
tertain your work on the porch.” illustrated 
herewith. | 

Beside the advertisements for appliances the 
society also has made up advertising copy that 
can be used by central-station companies in new 
business, wiring and lighting fixture campaigns. 


DECLINE IN BOND PRICES AFFECTS 
UTILITY EXTENSIONS. 


Western Writer Points Out Some Interesting Facts 
in Connection with Living Price Jncreases 
and Sale of Representative Bonds. 


Since Jan. 1, 1913, the average price of 326 
commodities, as charted by the United States 
Bureau of Labor, has increased 153%. says a 
writer in the June issue of the Pacific Power & 
Light Co. Bulletin. Continuing, he explains that 
this percentage of increase roughly indicates the 
increase in the cost of doing business. Since 
January I, 1913, the average price of 40 repre- 
sentative bonds issued by railroads, industrials 


and public utilities hsted on the New York Stock 


Exchange has declined from 92 to 66.7, or 28%. 
This decline reflects the increase to corporations 
in the cost of obtaining money for extensions to 
plants and for refunding maturing obligations. 
The great advance in the cost of practically 
everything, including money, has, of course, 
brought about the decline in the price of bonds. 
Public utilities, like industrials, have experienced 
big advances in the cost of operation, mainte- 
nance and construction. However, public utili- 
ties have been prevented from increasing at will 
their rates to cover the increased cost of service 
because their rates have depended upon the judg- 
ment of regulatory commissions. The inability 
to adjust rates to meet increasing costs have 
placed public utilities in an unfavorable posi- 
tion to compete with industrials for money for 
extensions, new developments and to refund 
maturing obligations. Public utilities cannot 
grow and prosper unless their credit is main- 
tained, and this cannot be done unless their earn- 
ings are adjusted to meet changed conditions; 
and an improperly nourished public utility hin- 
ders the progress and prosperity of its commun- 
ity. There is only one way out of the present 
untenable situation, and that is through in- 
creased rates. 


ELECTRIC SERVICE FROM RURAL 
TRANSMISSION LINES. 


Iowa Engineer Discusses Best Methods of Getting 
Satisfactory Results From Selling of En- 
ergy in Farming Communities. 


In an official bulletin issued by the engineer- 
ing extension department of Iowa State College, 
A. B. Campbell, formerly of the staff of the 
college but now electrical engineer for the Iowa 
State Railroad Commission. gives some timely 
hints to central-station companies and contrac- 
tor-dealers who are seeking to interest farmers 
in the possibilities of electrical service on the 
farm. The bulletin was prepared for distribu- 
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tion among farmers and in its preparation tech- 
nical discussion was avoided. 

Taking up the application of electricity to the 
farm, Mr. Campbell points out that there are 
many ways in which electricity may be used to 
advantage on the modern farm, and it should 
be realized at the start that most of these appli-. 
cations must be made, if the service 1s to be had 
at a reasonable cost. It will doubtless require 
considerable time before the farmer can arrange 
te utilize electric power to its greatest advantage, 
but as soon as the convenience of electric drive 
is realized, it will only be a question of time 
until practically all of the small and medium- 
sized stationary farm machinery will be driven 
by electric motors. 

With rural electric development in its present 
stage, it appears that farm machinery requiring 
motors larger than 5-hp. capacity can be more 
satisfactorily driven by tractors. There are sev- 
etal problems of an engineering nature which 
enter into the use of large motors on farms, and 
until rural service becomes more standardized 
farmers should not be too hasty in arranging 
to drive such machinery as threshing machines 
and feed-grinders with electric motors. 

In addition to the convenience, comfort and 
labor-saving features of electricity on the farm, 
another very important reason why electricity 
should be used extensively on those farms where 
it is available is that it will help to solve some 
of the problems which confront the central- 
station operators in offering this class of service. 
If sufficient amount of energy can be used to 
keep the individual transformers from operating 
on extremely light loads for several hours each 
day, it will improve the conditions under which 
the central-station generating equipment must 
operate. This should not be taken to mean that 
electric power should be used when it is not 
necessary, merely to improve operating condi- 
tions, but the point is that if electricity from a 
central-station or transmission line is going to 
be used at all, arrangements should be made to 
utilize it with profit as uniformly as possible 
throughout the working hours of the day. 

A fundamental rule governing the distribution 
of electrical energy that should be explained to 
the farmer is that electrical energy can be trans- 


mitted with smaller loss at a high voltage than 


at a low voltage, other conditions being the same. 
It is not permissible to carry this high voltage 
into a residence or about the farm on account of 
the hazards which it presents to life and prop- 
erty. Consequently, the electrical energy is 
transmitted from a central or substation at a 
high voltage and then changed to a low voltage 
Ly means of a transformer located at or near 
the farmer’s premises. 


SINGLE INSPECTION IS SUFFICIENT, 
RULES MARYLAND BOARD. 


In a case brought before the Maryland Public 
Service Commission covering inspection of 
house-wiring, the commission has handed down 
a decision that a single inspection of wired 
houses in the city of Baltimore is sufficient. By 
this decision the additional inspection heretofore 
conducted under the direction of the Board of 
Underwriters will be abandoned. 


July 3, 1920. 
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. OPERATING PRACTICE 


Methods and Problems Embracing Operation and Installation of Power-Plant Equip- 
ment and the Distribution of Electrical Energy 


POLE LINE IS RESTORED QUICKLY 
AFTER TORNADO. 


The Greenville (O.) Electric Light & Power 
Co. reports a remarkable feat of construction 
done by that company in the path of the tor- 
nado which swept’ across Drake county, O., 
March 28. This tornado traversed about 16 mi. 
diagonally across the county, fortunately strik- 
ing no towns, but destroying all farm buildings 
in its path. 

The path of the tornado crossed the high-ten- 
sion line serving Union City from the Green- 
ville station. This line consists of 33,000-volt, 
three-phase constriction with 3-phase, 2300-volt 
lines, supplying a small town just north of the 
tornado’s track, carried below the high-tension 
wires. The storm tore up a half mile of this 
line, taking down ten poles with everything on 
them, and the wires, crossarms and insulators 
from ten more. The interurban and telephone 
lines were parallel to the power lines so that all 
three systems were twisted into an almost un- 
recognizable mass of wires, poles, insulators and 
debris. 

The tornado occurred about 7:30 p. m. and 
at 4:00 a. m. the poles had been reset and by 
10:30 a. m. the current was passing over the 
line the same as if the tornado had not occurred. 
This was considered a remarkable feat of con- 
struction and restoration of service after such 
wreckage. 


PROPER BAFFLING OF BOILERS AN 
IMPORTANT ITEM. 


Variation in Baffle Arrangement Makes a Corre- 
sponding Change in the Over-All Efficiency 
of Boiler and Furnace. 


A series of tests made some time ago illus- 
trates the importance of giving proper attention 
to the arrangement of baffles in a boiler for a 


Typical Single-Pass Baffie Installation. 


given set of working conditions. These tests 
were carried on in the plant of a large central- 
station company located in the Middle West and 
were primarily designed to determine the char- 
acteristics of different baffle arrangements on a 
given type of boiler. | 
These tests were made on a Heine boiler 
which, for the purpose of the tests, was baffled 
in three different ways, first, with a single pass: 
second, with a double pass, and, third, with a 
triple pass. This boiler was 17 tubes high, and 


Boiler Arranged With Double-Pass Baffle. 


for the double-pass boiler arrangement a baffle 
was installed on the tenth row of tubes, in addi- 
tion to the regular baffles on the first and last 
rows, as used in the single-pass layout. For 
the three-pass boiler baffles were laid on the 
eighth and fourteenth rows of tubes in addition 
to the regular baffles on the top and bottom 
rows. The test results indicated efficiencies of 
57, 62 and 67% for the single, double and triple- 
pass arrangements. 

However, it is not always possible to make a 
great variety of baffle rearrangements even if 
such rearrangements might be advantageous in 
certain conditions. In a shallow, horizontal 
water-tube boiler the installation of an extra 
baffle might so restrict the draft over the fire 
as to defeat the object of the change, and result 
in a material decreasing of capacity of the entire 
installation. 

At the Bureau of Mines a horizontal return 
tubular boiler of the ordinary single-pass type 
was changed to a double-pass boiler by putting 
the breeching connection on the rear end and 
allowing the hot gases to enter only through the 
tubes in the lower half of the shell. The eff- 
ciency in this case was increased about 5%. 
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However, this change is not to be recommended 
without qualification, as there is a possibility, 
unless special provision is made, of the gases 
short-circuiting from the furnace directly to 
the breeching connection. 

Of course, there is a limit to the sanal 
length of the gas travel, as to cool the gases 
down to the boiler-water temperature sould 
require a very large amount of heating surface. 
Also, the gas travel might be so long that the 
passages would be restricted and the gas velocity 
exceedingly high, causing excessive draft loss. 
Up to a velocity of about 35 ft. per sec. in small 
flues the friction loss is oo excessive, but be- 
yond this velocity the friction loss increases 
rapidly. The friction loss in a flue increases as 
the square of the velocity of the gas; in other 
words, the draft loss through the boiler varies 
as the square of the boiler hp. developed, since 
the gas volume varies almost directly with the 
hp. generated. Then, if the friction loss through 
a boiler at 100% of rating is 0.12 in. at 200% 
of rating, the loss would be four times this, and 
at 300% of rating approximately nine times 0.12 

in., or 1.08 ins. of water. 

The two illustrations show typical arrange- 
ments of one and two-pass baffling. Obviously, 
there are many possible tvpes of baflle plans, and 
vertical baffles may be used instead of horizontal 
if conditions require it. In certain cases hori- 
zontal and vertical baffles may both be used in 
the same setting. In planning the baffling de- 
sign of a boiler, consideration must be given to 
all the factors involved including type-of boiler, 
kind of fuel and rate of firing. 


DOWN-DRAFT AIR DUCT INCREASES 
TRANSFORMER VAULT CAPACITY. 


Improved Ventilation Allows the Installation of 
Larger-Size Equipment in an Existing 
Room Below Ground Level. 


On account of a large increase in the con- 
nected load of a certain industrial plant it became 
necessary to make a rather large increase in the 
size of the transformers supplying service from 
the central-station circuit. The transformers 
were located in an isolated vault in the basement 
of the plant, the vault being ventilated by means 
of two sets of louvers, allowing air to enter the 
vault from the basement floor and pass outdoors 
near the roof of the vault. After the larger 
transformers were installed and the increased 
load connected up it was found that the vault 
temperature was quite high and that the trans- 
former temperatures were too high for safety. 
To protect its interests, the central-station com- 
pany, which owned all the equipment in the vault. 
ordered the plant owner to build on some other 
part of the property a larger vault or provide a 
cooler location for the transformers. There was 
uo room available to increase the size of the vault 
and there was no other location better suited to 
the purpose. 

Mechanical ventilation of the vault was pro- 
posed, but the central-station company ruled it 
out because of the great chances of its being neg- 
Iected to the detriment of the transformers. 
After considering several plans, the scheme 
shown in the accompanying illustration was 


adopted as a trial solution of the ventilating prob- 
lem. The ventilating louvers shown at D ex- 
tended across the entire end of the vault, a dis- 
tance of 12 ft. One louver section, 2 ft. long, 
shown at E was connected to a sheet-metal tube. 
2 ft. by 1 ft. in cross-section, which extended 
down to a point about 18 ins. above the vault 
floor. This arrangement was found to work 
quite well, keeping the transformer temperature 
down below the values called unsafe by the cen- 
tial-station engineers. 

Air circulated through the tube in the direc- 
tion shown by the arrows B, the cooler outside 
air coming down the tube, spreading over the 
floor, and ‘forcing out the heated air through the 
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Diagram of a Ventilating Scheme Used to Cool a Trars- 
former Vault Below Ground Level. 


10-ft. section of louver remaining open near the 
ceiling. It had been planned to extend the lower 
cnd of the tube to the far side of the room it 
required to secure proper circulation, but the 
first arrangement was found entirely satisfactory 
sc that no extension was needed. The louver 
sections shown at D and È are 18 ins. high, hav- 
ing an effective opening of about 15 ins. A 
larger louver would have been installed in the 
beginning but for the hmitations in space avail- 
able, the original opening extending from the 
Lettom of the structural beams 4 to a point 
about 6 ins. above ground level C. 

This arrangement, while not the best that 
could be devised if space and other limitations 
were removed, served to effectively cool a bank 
of three 250-kv-a. oil-insulated transformers car- 
rving approximately full load for about 5 hrs. a 
day, about half load for 5 hrs. and a very light 
load for the remainder of the time The original 
louver installed near the floor was left in place 
and aided somewhat in the ventilation. 
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NEW APPLIANCES 


Newly Developed and Improved Electrical and Mechanical Apparatus, Appliances, and Devices 


Now Being Placed on the Market 


Squirrel-Cage Motor Switch for 
Starting Service. 


A motor-starting switch with fused 
running and nonfused starting positions 
is shown in the accompanying illustra- 
tion. This device, which is manufac- 
tured by the Frank Adam Electric Co., 
St. Louis, Mo., is suitable for starting 
motors of 5 hp. or less, although the 
switch itself is sufficiently proportioned 
to hamdle motors as large as 15-hp. in 
capacity at 440 volts, according to the 
manufacturer’s statement. The switch 
is entirely inclosed within a sheet-iron 
casing which is arranged for wall 
mounting. Knockouts for conduit con- 
nectioms are provided at the top and 


Inclosed Switch for Starting Small in- 
duction Motors. 


bottom of the switch, and the casing is 
htted with a sliding door. 

_ When Starting the motor the operat- 
ing handle, which is located on the 


right-hand side of the switch, is moved. 


rene to a point marked “start.” It 
Ker be held in this position until the 
rae speeds up, after which it may be 
site and will automatically return 
Pik a back between the “off” and 
“run” Positions to a pomt marked 
the rei the switch. In order to stop 
ka m the handle is simply pushed 
thà “ Pa from the “run” position to 
OM Position. 

a uring the starting period the fuses 
. “ort-circuited, thus preventing 
Phen th : during this time. 
Positic € switch handle is moved to the 
uto Marked “run.” the  short-cir- 
. IS released and the fuses 
lle 5 he S When moving the han- 
“of” Hasie start” position from the 
Pe ae tion, the short-circuiting mech- 
makes ija before the switch itself 
. “start” act, and when moved from 
tion hs Position to the “run” posi- 
released Tho circuiting bar is simply 
- There is, therefore, no arc on 


the short-circuiting mechanism of the 
switch and the circuit is not broken in 
going from the starting to the running 
connection. 

The inclosing case and mechanism are 
so ‘arranged that the case cannot be 
opened while the switch is in the open 
position, and the switch cannot be 
closed with the cover open. 


Porcelain Current Tap. 


A current tap, known as Catalog 
No. 78, has recently been put on the 
market by the Bryant Electric Co., 
Bridgeport, Conn. This tap is in- 
tended for use in connection with the 
sockets and bases of the interchange- 
able porcelain outlets made by this 
company. It is made of glazed-finish 
porcelain and is designed for inser- 
tion between the porcelain base and 
regular socket. By the use of this 
tap, an extra extension-cord outlet is 
provided for the convenience of a 
cord-connected device. The tap part 
is of standard type for use with any 
standard parallel-blade plug. 


Relay for Control of Electric 
Circuits and Devices. 


Heaters, valves and many other de-. 
vices are often controlled by contact- 
making arms regulated by thermostats, 
gauges, meters, etc. Obviously, the re- 
liability of control depends upon clean 
contacts free from the effects of spark- 
ing, burning or other corrosion. The 
Palmer Electric & Manufacturing Co., 
Boston, Mass., has developed a control 
system in which the contact-making 
points do not open the circuit, thus 
avoiding, it is claimed, the damaging 
results of burned contacts. 

A diagram of the new system is 
shown in the accompanying illustration. 
The main features of the system are 
a set of contact points, a resistance 


tube in series with a magnet and a set 
broken 


of contacts made or by the 


Control Relay With Closed-Circuit 
Arrangement. 


movement of the magnet armature. As -> 


shown in the illustra.ion, the contact- 
making points may be actuated to 
short-circuit either the resistance tube 
or the magnet coils. When the contact 
at A is closed, the magnet draws up 
its armature, closing the main device- 


circuit at D. This circuit remains closed 
until the contact point at B is closed, 
short-circuiting the magnet and thus 
allowing the armature to fall and clos- 
ing the other main device-circuit at C. 

This arrangement makes it possible 
to have simply an on and off control, 
a high and low control or a reversing 
control as desired. In case the on and 
off control is desired, only one of the 
main contacts, C or D, is used. 


Small-Size Electric Blasting 
Device. 


There are several practical reasons 
why blasting charges should be fired 
by the electric method, any one of 
which more than justifies its use. The 


Blasting Device Suitable for Five or Less 
Simultaneous Shots. 


blaster is at a safe distance from the 
shot when he fires it, he can time the 
blast to the second, no time is lost 
waiting for fuse to burn, and hang- 
fires and miss-fires are eliminated. 

For blasting in wet work the electric 
method is more reliable than other 
methods because moisture does not pen- 
etrate an electric blasting cap nearly 
so quickly as it does a blasting cap 
crimped to fuse. 

By firing several shots simultaneously 
a greater amount of work is done by 
the explosive, one charge helps the 
other, and less explosives are required 
than when the charges are fired singly 
by cap and fuse. 

An electric blasting device, known 
as the Davis No. 1 blaster, is being 
marketed by the Atlas Powder Co.. 
Philadelphia, Pa. This blaster is pow- 
erful for its size, developing ample cur- 
rent to fire five 30-ft. copper-wire elec- 
tric blasting caps or five 6-ft. iron-wire 
electric blasting caps, connected in single 
series. It is particularly suited for coal- 
mine work and for all operations where 
not more than five shots are fired to- 
gether. It is well adapted for agricul- 
tural blasting. 
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Automatic Starter for Induction- 
Motor Service. 


A complete automatic starting and 
overload switch 1s shown in the accom- 
panying illustration. This switch, which 
is manufactured by the General Electric 
Co., Schenectady, N. Y., is recommend- 
ed by the manufacturer for service in 


Automatic Induction-Motor Starting and 
Control Switch. 


connection with squirrel-cage induction 
motors driving line shafts, pumps, com- 
pressors and other loads of a similar 
character, and is designed for push-but- 
ton, float or pressure-governor control. 

The starter consists of one five-pole 
contactor for starting, one three-pole 
contactor for running, a current-limit 
relay for controlling these contactors, 
two inverse-time-clement overload re- 
lays and a set of compensator coils. All 
this apparatus is mounted on a‘ panel 
and inclosed in a case which is provided 
with facilities for locking it shut when 
desired. It may be constructed so that 
it can be mounted either on the wall or 
on a pipe framework. The compensator 
proper is designed to be hung from a 
conduit box which is separable so as to 
facilitate wiring. 

Closing of the master switch starts 
the operation of the switch proper by 
causing the five-pole contactor to close, 
thus connecting the compensator to the 
line and to the motor terminals. The 
accelerating relay, at a predetermined 
current value, opens the starting cir- 
cuit and closes the circuit of the three- 
pole running contactor coil. 

An interlock on the starting contactor 
completes the circuit to the line-con- 
tactor coil, when the former opens, thus 
preventing the closing of the running 
contactor before the starting contactor 
has opened. The starting contactor is 
further provided with a normally open 
interlock which makes it unnecessary to 
hold in the starting button or other de- 
vice during the starting period. 

The contactors used* have solid-cop- 
per contact tips that are easily renew- 
able, and are provided with magnetic 
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blow-outs and = moisture-proof- coils. 
They ‘are of a type that experience in 
hard service has proved will stand up 
well under the most exacting and se- 
vere conditions. The compensator 
winding has two coils for two-phase 
motors and three coils for three-phase 
motors, which insures balanced starting 
currents and ‘maximum starting torque 
per ampere of line current. The taps 
terminate in an accessible place in front 
of the compensator coils, so that the 
set most suitable for any particular ap- 
plication may be readily selected. 

By means of this starter the auto- 
matic starting of the motor is properly 
provided for independent of the oper- 
ator’s judgment. This is accomplished 
through the accelerating relays or cur- 


- rent-limit relays which operate the con- 


tactors so as to disconnect the auto- 
transformer and connect the motor on 
the line on proper acceleration. Over- 
load protection is furnished by two in- 
verse-time-element relays which are op- 
crative at all times. 


Suspension Lighting Unit With 
Steel Reflector. 


A suspension lighting unit for use in 
offices or stores has been brought out 
by Bayley & Sons, Inc., Brooklyn, N.Y. 
This fixture is provided with a 30-in. 
flat. white-enameled reflector and a 
20-in. bowl. Lamps of from 100 to 500- 
watt capacity may be used in this unit. 


Outlet-Box Cover With Swivel 
Fixture Opening. 


In the hanging of lighting fixtures, 
suspended on pipe stems, considerable 
time is often required in fitting the box 
cover so that the lamp [ixture hangs 
true and straight. This difficulty ts 
somewhat increased in case the outlet 
box is installed in an irregular position. 
To overcome this difficulty, the Apple- 
ton Electric Co., Chicago, has designed 
a swivel cover for use with either 4-in. 
round or octagonal outlet boxes. This 
cover is arranged to accommodate a 
%-in. conduit fixture-stem and will per- 
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industrial Lighting Fixture Suspended 
From a Swivel-Covered Outlet Box. 


mit the fixture to hang in a vertical 
position even though the box be installed 
at an angle. One of the many advan- 
tages of such a fixture suspension is the 
fact that the fixture will hang correctly 
eve nthough the work be disturbed. 
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Insulating Safety Staging for 
Line Repair Work. 


The advancing methods and practices 
of power generation and distribution 
have called for higher voltages, safety 
and reliability of service. Transmission 
service requires rugged and often du- 
plicate construction to insure both con- 


Safety Staging Being Installed for 
the Removal of an Insulator. 


tmuous service and safe maintenance 
practices. 

A special insulated safety staging, in- 
tended for use in the maintenance of 
high-tension lines, has been perfected 
and offered to the trade by the Bush 
Electric Co., Cleveland, O. It is claim- 
ed that the use of this staging makes 
it unnecessary to build duplicate lines 
for safe maintenance work, since all 
jobs within reason can be done in 
safety, from this staging. 

The safety staging, made of carefully 
selected hardwood, submitted to a spe- 
cial drying and impregnating process. 
has been on the market for some time. 
It is only recently, however, that this 


treatment has been perfected to a point 


where the manufacturers have felt jus- 
tied in eliminating all insulated tools. 
such as have been used in the past, and 
allowing the men to work direct on the 
live lines with bare hands. With this 
staging properly placed, as shown in 
the photograph, the man enters it and. 
by so doing, interposes between himself 
and the pole or steel tower an insulat- 
ing medium capable of withstanding 
several hundred thousand volts. Guards 
are so placed as to prevent any possi- 
bility of accidental contact with a 
grounded or other part. 

The manufacturers claim that this ap- 
raratus as now developed is satisfactory 
for work at 110,000 volts and that this 
limit will soon be raised. Favorable 
footing and easy working positions are 
other features of this apparatus, and it 
is stated that the men are much safer 
working bare handed from this stagine 
than when working with gloves and 
long-handled tools from a position on 
the pole itself. 
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ACTIVITIES IN THE TRADE 


Business Developments, Sales Agencies, Trade Literature and Miscellaneous Items Concerning 
Electrical Manufacturers and Allied Business Interests 


Reliance Lighting Fixture Corp., 
New York City, has leased property 
at 271 Canal street, for a new local 
establishment. 


Phillips Electrical Co., Craig street, 
Montreal, Que., will erect a two-story 
plant 40 by 60 ft., to cost about $25,- 
000. on Henrie Julien street for the 
manufacture of electrical specialties. 


Cooper Hewitt Electric Co., 95 
River street, Hoboken, N. J., has is- 
sued a splendidly illustrated portfolio 
showing installations of Cooper Hew- 
itt lamps in various industrial plants 
in the United States. 


Brammer Manufacturing Co., Dav- 
enport, Ia., is sending the trade small 
folders giving descriptions and illus- 
trations of the several types of wash- 
ing machines manufactured by the 
company, including the ‘“Knoxall,” 
“O. K.” “Vacuum,” “Water Queen,” 
and the “O. K.” one-bench complete 
laundry. 


Laundryette Manufacturing Co., 
1190 East 152nd street, Cleveland, O., 
is building a two-story addition to its 
plant, covering a site 80 by 140 ft., of 
brick and reinforced concrete con- 
struction. The addition will enable 
the company to about double its pro- 
duction of “Laun-Dry-Ette” washing 
machines. 


S. K. F. Industries, Inc., New York 
City. announces the resignation of B 
G. Prytz as president of the corpo- 
ration, he having been elected manag- 
ing director of the parent company 
with headquarters at Gothenburg, 
Sweden. F. B. Kirkbride, former vice- 
president, has been elected president 
to succeed Mr. Prytz. 


Stephens-Adamson Manufacturing 

- Aurora, Ill, manufacturer of 
coal-handling equipment and other 
labor-saving devices, has issued a 
booklet as an aid in “promoting ad- 
vanced conveying practice,” in which 
are shown a number of installations 


made by the company in various 
parts of the country. 
Western Electric Co., Inc., 195 


Broadway, New York City, has 
opened a new supply sub-warehouse 
at 930 West Rayan street, Youngs- 
town, O. C. A. Strouss is in charge 
of the sales and H. B. Bergmann in 
charge of the stores department. The 
new office reports to the Pittsburgh 
distributing house. 


Economy Fuse & Manufacturing 
Co., Chicago, announce the appoint- 
ment of F. L. Easton as district sales 
manager of its Denver, Col., office. 
Mr. Easton, who was formerly con- 
nected with the Economy _company, 
but who more recently has been do- 
ing sales promotion work for the 
Gates Rubber Co.. succeeds R. M. Ol- 
sen. who resigned recently. The Den- 
ver office is located at 205 Common- 
wealth building. 


Sunnyhome Electric Co., Detroit, 
Mich., a subsidiary of the General 
Motors Corp., is building a temporary 
factory with 12,000 ft. of floor space 
on Scotten avenue, to manufacture 
engines and generators for tarm light- 
ing and power. 


General Electric Co., Schenectady, 
N, Y. has announced the ap- 
pointment of E. B. Merriam as 
director of industrial relations for 
the Schenectady works to admin- 
ister and co-ordinate hitherto sep- 


E. B. Merrlam. 


arate functions dealing with the 
relations of employer and employees. 
The plant employs about 22,000 per- 
sons. Confidence and good will are 
considered by the company to be the 
foundation of successful enterprise, 
and these are to be fostered by secur- 
ing a strong point of contact between 
employer and employees. The main 
effort will be to make them under- 
stand each other's problems and re- 
spect each other’s opinions. The 
maintenance of harmonious and help- 
ful relationships throughout the or- 
ganization of a large enterprise is 
now considered to rank in importance 
with production, distribution, finance 
and other functions of management. 
Mr. Merriam, the appointee, was for- 
merly manager of the industrial 
service department. He will have 
executive charge of employment, edu- 
cation, instruction and training, wel- 
fare, Americanization, safety. work- 
men’s compensation, and physical 
examinations. Mr. Merriam has been 
with the General Electric Co. for the 
past 19 vears, having been through 
the student course, construction, test- 
ing. designing, engineering and com- 
mercial departments before taking up 
his present work. 


Standard Underground Cable Com- 
pany, Washington street, Perth Am- 
boy, N. J., manufacturer of insulated 
wires and cables, has completed plans 
for the erection of a one-story addi- 
on 40 by 120 ft., to cost about $20.- 
00. 


Electric Steel Furnace Construction 
Co., Finance building, Philadelphia, 
Pa., has engaged George P. Mills to 
take charge of the work of developing 


‘electrical industrial heating furnaces 


for the company. Mr. Mills was 
formerly electrical sales engineer of 
the General Electric Co. at its Phila- 
delphia office. 


Square D Co., Detroit, Mich., and 
Walkerville, Ont., has issued its new 
catalog No. 25, showing the follow- 
ing line of safety devices manufac- 
tured by the company: safety switches, 
steel inclosed switches for industrial 
control, service entrance switches, 
motor starters, compensator type 
switches, plug receptacles, itron-clad 
switches, meter protective trims and 
a complete list of accessories. An im- 
portant feature of the catalog is the 
inclosed cutout box, a new dévice 
designed for use in connection with 
Square D switches. 


Westinghouse Electric & Manufac- 
turing Co., East Pittsburgh, Pa., in 
a statement just issued says: “Recent 
advertisements of the Westinghouse 
Union Storage Battery Co., Swissvale, 
Pa., have. unfortunately, led many to 
assume that the Westinghouse Elec- 
tric & Manufacturing Co. was enter- 
ing the storage battery field. In or- 
der to clear away any misunderstand- 
ing the Westinghouse Electric & 
Manufacturing Co. authorizes the 
statement that the Westinghouse 
Union Battery Co. 1s owned and con- 
trolled by the Westinghouse Air 
Brake Co., Wilmerding, Pa., and the 
Westinghouse Electric & Manufactur- 
ing Co. is not in any way connected 
with the manufacture, sale, distribu- 
tion or service of its product.” ` 


Cutler-Hammer Manufacturing Co., 
Milwaukee, Wis., has moved its Chi- 
cago offices from the People’s Gas 
building, where it has been located 
ior the past eight years, to the 
company’s own building at 323 North 
Michigan avenue, on the new Mich- 
igan boulevard link. Because of 
the rapidly growing business in the 
Chicago territory the 15 rooms in the 

eople’s Gas building comprising the 
Cutler-Hammer offices were outgrown 
and, with an eye to future expansion, 
the company took over its new build- 
ing. This also makes available extra 
storage space, which makes it possible 
to carry a large amount of stock of 
standard apparatus and parts for 
ready deliverv. H. L. Dawson is the 
manager of the Chicago office, which 
handles the business of 19 states, with 
suboffices in Cincinnati and Detroit. 
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PERSONAL MENTION 


Biographical Sketches and Chronicle of Changes in Business Connections, Promotions and 
Other Personal News of the Industry 


ALLEN E. GoopHvUE has been 
elected vice-president in charge of sales 
of the Chicago Pneumatic Tool Co., to 
succeed the late W. P. Pressinger. 


B. G. KoeETHER, formerly of De- 
troit, has been made assistant general 
manager of the Hyatt division of the 
General Motor Corp., with headquar- 
ters at Harrison, N. J. 


H. F. STRICKLAND has resigned 


as chief engineer of the Hydro-Electric 


Power Commission of Ontario. Mr. 
Strickland was connected with the com- 
mission for eight years. 


Capt. W. A. STEEL, late chief 
wireless officer of the Canadian wireless 
corps in France, has been appointed 
chief technical officer of the Canadian 
permanent signal corps with the rank of 
major. 


VanC.Smitu, formerly connect- 
ed with Henry L. Doherty & Co., New 
York City, is now attached to the bond 
department of H. M. Byllesby & Co., as 
representative in Oklahoma, Texas and 
Kansas. 


C.. D. LaAMOREE, manager of the 
supply division of the Los Angeles 
(Cal.) district office of the Westing- 
house Electric & Manufacturing Co., has 
Tesigned to go into business in the new- 
he formed firm of LaMoree and Clapp, 
nc. 


. C. Rott, formerly with several 
ine steel companies and prominent de- 
signing and construction engineers, has 
joined the staff of Barton R. Shover, 
consulting electrical, iron and steel plant, 
and steam engineer, Oliver building, 
Pittsburgh, Pa. 


EpwIin A. Rocers has resigned 
his position as power-plant engineer 
of the New Cornelia Copper Co.. Ajo, 
Ariz., and has opened an office as con- 
sulting engineer in San Francisco, Cal., 
specializing in fuel-oil combustion and 
power-plant efficiency work. 


GrEorRGE P. Sonn, formerly with 
the National Conduit & Cable Co., Inc., 
ənd the National Brass & Copper Tube 
Co., Inc., as mechanical engineer, is now 
with the Machine Tool Engineering 
Co., Inc., Singer building, New Yorx 
City, as special sales representative. 


RaLtpu H. WI LeEy has been ap- 
pointed chief of the electrical depart- 
ment of the city of San Francisco, Cal., 
succeeding Arthur Kempston, who re- 
cently resigned. Mr. Wiley has been 
assistant chief of the department since 
1917. He is succeeded in that position 
by Gordon C. Osborne. 


HowWARD. SPRECKELS has been 
made secretary of the Pitt River Power 
Co., San Francisco, Cal. The company 
is soon to start work on a 90,000-kw. 
hydroelectric development in Northern 
California. Mr. Spreckels was for- 
merly connected with the accounting 
department of the Universal Electric 
and Gas Co., San Francisco. 


L. R. ARDOUIN, secretary of the 
San Francisco (Cal.) Association of 
Electrical Contractors and Dealers, has 
resigned and will take up the study of 
law. 


P. R. ROGERS. assistant accountant 
for the Public Utilities Commission, 
Washington, D. C., has resigned, to ac- 
cept a position with the Internal Reve- 
nue Bureau. 


WARNER JONES has been appoint- 
ed manager of sales for the Erner Elec- 
tric Co., Cleveland, O. Mr. Jones has 
a wide acquaintance in the electrical 


Warner Jones. 


trade, especially through the Middle 
West, where his new duties lie. He has 
been actively connected with the sales 
work in this field for almost 22 years, 
having been with the Nungesser Carbon 
& Battery Co., until that company com- 
bined with the National Carbon Co., 
when Mr. Jones became sales manager 
of the Dayton Fan & Motor Co., re- 
maining there until he joined the Erner 
company forces. 


EuGENE DowLING has been made 
general manager of the steel industry 
department recently established by the 
H. W. Johns-Manville Co., New York 
City. 

RoBErRTA. BoLe has been appoint- 
ed vice-president of Manning. Maxwell 
& Moore, Inc., 119 West 40th street, 
New York City. Mr. Bole will continue 
his duties as general sales manager at 
Pittsburgh for the corporation. 


Dr. C. O. MAILLOUX, past presi- 
dent of the American Institute of Elec- 
trical Engineers and president of the 
International Electrotechnical Commis- 
sion, has been made an honorary mem- 
ber of the Societe Francais des Electri- 
ciens, the leading electrical society of 
France. 


Pror. C. C. WiLLiams, of the 
school of engineering at the University 
of Kansas, will go to Europe this sum- 
mer to study transportation problems 
there. He will visit England, Holland, 
France, Belgium, Italy and Switzerland. 


F. H. Fay, supervisor of printins 
telegraph service of the American Tele- 
phone & Telegraph Co., New York City, 
has received from the French govern- 
ment the citation of Chevalier du Me- 
rite Agricole. During the war Mr. Fay 
was a major on the staff of Brig.-Gen. 
Edward Russel, chief signal officer of 
the American Expeditionary Forces in 
France. 


J.W. Dorsey, assistant professor 
of electrical engineering at the Univer- 
sity of Manitoba, has incorporated a 
company under the name of the Dorsey 
Electrical Laboratories, Ltd. Prof. Dor- 
sey announced a few months ago that he 
had discovered a new and cheaper 
method of transmitting electrical power, 
but no details of his invention have yet 
been made public. 


ALEXANDER WILSON has open- 
ed an office as consulting engineer in 
the Yorkshire building, Montreal, Que., 
having recently resigned as assistant 
chief electrical engineer of the Montreal 
Light, Heat & Power Co. Mr. Wilson 
is a graduate of McGill University, To- 
ronto, Ont., in electrical and mechanical 
engineering. He is an associate mem- 
ber of the American Institute of Elec- 
trical Engineers and the Illuminating 
Engineers’ Society and a member of the 
Canadian Electrical Association. 


G. B. ROSENBLATT, who special- 
izes in the commercial and technical 
activities of the Westinghouse Electric 
& Manufacturing Co. in the west with 
respect to metal mining and smelting, 
coal mining and oil, and electrometal- 
lurgical and electrochemical industries, 
has moved his headquarters from the 
Salt Lake City office to the San Fran- 
cisco office. Mr. Rosenblatt entered the 
employ of the Westinghouse company 
in 1902 after graduating from Columbia 
University. After finishing the engi- 
neering course at the works in 1904, Mr. 
Rosenblatt joined the transformer engi- 
neering department and was sent west 
in 1907. Mr. Rosenblatt’s 13 years’ 
experience in the western mining activ- 
ities have ably qualified him for his 
present responsibilities. 


OBITUARY. 


CHARLES H. VINAL, construction 
manager of the Allis-Chalmers Manu- 
facturing Co., Milwaukee, died sudden- 
ly at his summer home, Little Muskego 
Lake, Wis., June 12, at the age of 61 
years. 

Lours L. BRINSMADE, formerly 
manager of the Westinghouse Machine 
Co., and previously for 22 years with the 
Western Electric Co., died recently at 
his home in New York City, following 
a brief illness. At the time of his death 
he was at the head of his own machin- 
ery company. 
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BUSINESS OPPORTUNITIES 


News of Electrical Construction Projects in All Parts of the Country, Proposals Invited, Foreign 
Trade Openings and New Companies 


EASTERN STATES 


Holyoke, Mass.— The city council 
has arranged for the construction of 
coal bunkers and other improvements 
at the municipal electric power plant. 


Easthampton, Mass. — The Hamp- 
ton Co. will install boilers and auxil- 
lary equipment at its industrial power 
house for factory service. 


Milton, Mass.—The New England 
Telephone & Telegraph Co., 50 Oliver 
street, Boston, has had plans pre- 
pared for the erection of a new ex- 
change plant at Milton. 


New Haven, Conn.— The Munson 
Factory & Power Co. has filed notice 
of dissolution under its state charter. 


New Haven, Conn.—The directors 
of the Springside farm will install 


new electrical equipment at the insti- 


tution. 


Brooklyn, N. Y.—The New York 
Telephone Co., 15 Dey street. New 
York City, is having plans prepared 
for the erection of a two-story, brick 
exchange plant, 100 by 100 ft., at 
Conev Island avenue and Avenue R, 
to cost about $150,000. McKenzie, 
Voorhees and Gmelin, 1123 Broadway, 
New York City, are the architects. 


Buffalo, N. Y.—The city council has 
ordered filed an ordinance introduced 
for the electrification of railway lines 
entering the city, and will defer any 
action in this direction for the pres- 
ent. 


Long Island City, N. Y. — Plans 
have been filed by the National Sugar 
Retining Co., 129 Front street, New 


York city, for the erection of its pow-. 


er plant on Dock street, near Brent 
street, to be one-story, 52 by 61 ft., 
estimated to cost about $28,000. 


New York, N. Y.— Electric and me- 
chanical equipment, refrigerating ap- 
paratus, etc.. will be installed in the 
ice and refrigerating plant to be 
erected at 245 West 27th street by the 
Fur Merchant’s Warehouse Corp., 238 
West 38th street. The structure will 
be two, eight and ten stories, and is 
estimated to cost about $300,000. 


New York, N. Y¥.—The board of 
estimates has voted to revoke the 
franchise of the Richmond Light & 
Railway Co., Staten Island. The ac- 
tion has been caused by the raising of 
the traction fare to eight cents, by the 
company, following the appointment 
of a receiver. The company has 90 
days to comply with the conditions of 
the franchise, according to the ruling 
of the board. 


New York, N. Y. — Transit Con- 
struction Commissioner Delaney has 
submitted an application to the board 
of estimates for the issuance of $14,- 
734.000 in bonds for rapid transit con- 
struction. ` Of this sum $7,303.000 is 
required to complete the work re- 
quired under contract No. 3 with the 


Interborough Rapid Transit Co., and 
$475,000 for additional work not as 
yet contracted for; $6,965,000 repre- 
sents the city’s share in the Brooklyn 
Rapid Transit section of the dual 
system. 


New York, N. Y.—In addition to its 
proposed new radio station on Long 
Island, estimated to cost about $l,- 
000,000, the Radio Corp. of America, 
Woolworth building, is having plans 
prepared by the J. G. White Engi- 
neering Corp., 43 Exchange place. 
for a series of similar high-power ra- 
dio plants to be located in different 
parts of the world. 


North Tonowanda, N. Y.—The Econ- 
omy Light, Fuel & Power Co. has 


ħled notice of dissolution under its 


New York state charter. 


Stapleton, S. I, N. Y.— Electrical 
and mechanical equipment will be in- 
stalled in the laundry to be con- 
structed by the Treasury Department, 
Washington, D. C., on a local site. 
Initial plans are now being revised. 


Syracuse, N. Y.—The Oswego River 
Power Transmission Co., Oswego, 
has been merged with the Seneca 
River Power Transmission Co., Syra- 
cuse. 


Troy, N. Y.—Henry Ford, Detroit, 
Mich., is negotiating for a license to 
utilize the water power from the dam 
at Green Island, under the water- 
power bill recently signed by Presi- 
dent Wilson, in connection with his 
proposed tractor plant in this section. 
The power will be used for hydro- 
electric service. The mechanical 
works will comprise a number of 
large factory units on a site totaling 
about 150 acres. 


Yonkers, N. Y.—In addition to its 
new electric station to cost about 
$200.000, construction of which was 
recently announced, the Yonkers 
Electric Light & Power Co. is having 
plans for another similar plant on a 
locai site to cost about $150,000, in- 
cluding equipment. W. Whitehill, 32 
Union square, New York City, is the 
architect and engineer on the project. 


Bayonne, N. J.—As a termination 
of a long postponement of a new 
“white way” street-lighting system, 
the city commission has voted to pro- 
vide such installation along Broadway 
between Fifth and 18th streets, and 
24th and 52nd streets. Property own- 
ers along this thoroughfare presented 
a petition to the commission urging 
the action. 


Clayton, N. J.—The borough coun- 
cil has issued an order requiring the 
local electric power company to 
replace all lines in the municipality 
where the insulation has been worn 
by contact with trees. It is set forth 
that payment for service will be with- 
held until the order has been complied 
with. 


Clinton, N. J. — The New Jersey 
Power & Light Co. is extending its 
lines to this section, for light and 
power distribution. Service will be 
rendered from the company’s plant at 
Dover. 


Freehold, N. J.—The State Board 
of Lublic Utility Commissioners has 
granted permission to the Monmouth 
Lighting Co. to raise its rate for elec- 
tric power to the Jersey Central Trac- 
tion Co., from 1% cents to 2 cents per 
kw.-hr. The board holds that the ex- 
isting rate “is unduly low, and besides 
being insufficient and discriminatory, 
can only result in an undue burden 
upon the other customers of the com- 
pany.” 


Lakewood, N. J. — In connection 
with proposed foreclosure proceed- 
ings by bond holders of the Trenton, 
Lakewood & Seacoast Railway Co., 
a proposition is under way for an ex- 
tension to the line by the controlling 
interests from Lakewood to Point 
Pleasant. The original plans called 
for a line between these points, with 
further extension to Trenton, but con- 
struction was stopped by the war. 


Morristown, N. J. — The Morris 
County Traction Co. has made appli- 
cation to the State Board of Public 
Utility Commissioners for permission 
to sell its power plant at Chatham to 
an industrial concern for a considera- 
tion of $18,000. The plant was con- 
structed in 1911 at an actual cost of 
$16,000 and was abandoned after 
three-years’ use, and has since been 
idle. The traction company, dating 
from 1914, has been purchasing power 
om the Morris & Somerset Electric 

O. 


Newark, N. J.—The Osborne Co., 
759 Summer avenue, is having plans 
prepared for the erection of a power 
plant at its lithographing factory to 
cost about $50,000. It will be used 
for factory service. 


Newark, N. J.—The Schofield Oil 
Co., Avenue R, has filed plans for the 
erection of a power plant, 31 by 91 
ft. in connection with the construction 
of an addition to its works to cost 
about $30,000. 


Paterson, N. J.—Roval Hasco, Inc., 
Peel street, has arranged the imme- 
diate construction of a one-story 
boiler plant at its textile works to 
cost about $25,000. 


Passaic, N. J.—The Manhattan Rub- 
ber Manufacturing Co.. 120 Broadway, 
New York City. is planning the erec- 
tion of a steam-operated, electric 
power plant at its rubber goods facto- 
ries on Willett street. 


Pompton Lakes, N. J.—The bor- 
ough council has approved the imme- 
diate installation of an electrically 
operated fire alarm system. 


Trenton, N. J.—The State Board of 
Public Utility Commissioners has 
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granted permission to the Tri-County 
Electric Co. to issue securities for 
$17,800 for proposed extensions to its 
distributing lines. The company op- 
erates in Pequannock township and 
has been securing its power from the 
the municipal plant at Pompton 
Lakes for rctail distribution. 


Trenton, N. J.—The city commis- 
sion is planning for the installation 
of new electrically operated pumping 
-machinery at the municipal pumping 
plant on Calhoun street, with capacity 
of 25,000,000 gals. a day. A 1000- 
hp. steam turbogenerator will also 
be installed. The new equipment is 
estimated to cost about $75,000. 


Allentown, Pa.—In connection with 
its ice manufacturing plant, now in 
course of erection at 17th street and 
Sumner avenue, the Allentown Rapid 
Service Co. will build an engine and 
boiler plant. Considerable electrical 
and mechanical equipment will also 
be installed in different departments 
of the works for operation, including 
ice-making machinery, motors, etc. 
The structure will be 125 by 161 ft., 
a is estimated to cost about $130,- 


Donora, Pa.—The American Steel 
& Wire Co. plans the erection of an 
ore dock at its local plant, as well as 
a new unloading dock for coal. The 
Structures will be provided with elec- 
trically operated hoisting, conveying 
and material-handling machinery. 


Harrisburg, Pa.—No less than 125 
applications have been received re- 
cently by the State Public Service 
Commission, covering the organiza- 
tion of electric light and power com- 
panies to operate in the state territory 
west of the Allegheny mountains. The 
commission will act upon the applica- 
tions at an early date. A number of 
similar applications have also been 
received from new companies form- 
ing in Mercer county. 


Johnstown, Pa. — The Conemaugh 
Power Co. has filed application with 
the State Public Service Commission 
for permission to issue stock for $500,- 
000, to be used for extensions, im- 
provements, etc. 


Johnstown, Pa.—The Cambria Steel 
Co. has commenced construction on 
a two-story additfon to its plant, 61 
by 240 ft., to cost about $75,000. The 
structure will be equipped as an elec- 
tric repair shop. 


-Palmerton, Pa. — The Palmerton 
Lighting Co. is planning improve- 
ments in its system to cost about $17,- 
000. Application for permission to 
issue stock to this amount has heen 
made to the State Public Service 
Commission. 


Philadelphia, Pa—The Enterprise 
Manufacturing Co.. manufacturer of 
hardware specialties, with plant on 
Dauphin street, has arranged for the 
erection of an engine and boiler plant, 


50 by 73 ft., to cost about $28,000. 


Philadelphia, Pa.—The Foss-Hughes 
Co., 21st and Market streets, is plan- 
ning extensions and ‘mprovements in 
its power plant at its local works. 


Philadelphia, Pa. — D. F. Waters, 
operating a dye works at 53 Wister 
street, has filed plans for extensions 
and improvements in his power house 
to cost about $25,000. 
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Pittsburgh, Pa. —- The West Penn 
Power Co. has made application to 
the State Public Service Commission 
for permission to issue stock for $75,- 
000, for proposed extensions and bet- 
terments in its system. 


Pittsburgh, Pa. — The Duquesne 
Tight Co. has secured permission 
from the federal authorities to install 
two high-tenston electric transmis- 
sion systems over the Allegheny river 
at a pomt near Colfax station, Alle- 
gheny county, to Plum township, 
Westmoreland county. The installa- 
tion will be made to conect the Col- 
fax power plant of the company with 
its substation at Woodville. 


Pittsburgh, Pa.—The Beaver Coun- 
ty Light Co. has made application to 
the State Public Service Commission 
for permission to issue bonds for $33,- 
500, for proposed extensions and im- 
provements in its system. 


Baltimore, Md.—The Chesapeake & 
Potomac Telephone Co. will erect a 
suburhan exchange station on Kate 
avenue, near Garrison street, two- 
story, 75 by 86 ft., to cost about $120,- 
000. The contracts for the building 
has been let to Frainie Brothers & 
Hlaigley, 18 Clay street. 


Baltimore, Md. — The Western 
Marvland railroad will erect an elec- 
tric substation at Port Covington, to 
be used for the operation of its coal- 
ing pier, construction of which has 
recently been commenced. The sub- 
station will be built and operated in 
the name of the Western Terminal 
Co., a subsidiary organization. 


Cumberland, Md. — The Baltimore 
& Ohio railroad, Baltimore, is said to 
be planning the electrification of 17 
mi. of line. covering a heavy grade 
extending from Piedmont west to 
Altamont, Garrett county. J. H. 
Davis is chief electrical engineer for 
the company. 


Frederick, Md. — The Maryland 
School for the Deaf will install a pow- 
er and heating plant at the institution 
to cost about $25,000. 


Laurel, Md.—The horough officials 
are considerin~ alterations and exten- 
sions in the municipal electric power 
plant. C. L. Reeder, 200 West Sara- 
toga street, Baitimore, is the engi- 
neer in charge of the plans. 


Oakland, Md. — The borough of- 
ficials are arranging the installation of 
a new electric light and power system 
to cost about $50,000. 


Amherst, Va.—The borough council 
is. considering preliminary plans for 
the erection of a municipal electric 
lighting plant. 


Grafton, W. Va.— The trustee in 
bankruptcy for the Grafton Light & 
Power Co., and the Grafton Traction 
Co., will hold a sale of the properties 
on July 14. The proposition to merge 
the properties with larger interests in 
the vicinity has been abandoned by 
the syndicate formed for the purpose. 


Arlington, Ga.—The Baker County 
Power Co. is planning the construc- 
tion of a hydroelectric power plant 
on the Notchway river, near Larks 
shoals, with initial capacity of about 
25,000 hp. W. E. Saunders is the 
manager of the company. 


Davisboro, Ga.—The borough coun- 
cil has arranged a bond issue of $15,- 
000 for the installation of a municipal 
electric light and power plant. 
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NORTH CENTRAL STATES. 


Cincinnati, O.—The Lunkenheimer 
Co., manutacturer of valves, steam 
specialties, etc, has awarded a con- 
tract for the erection of a one-story 
addition to its plant, 350 by 400 ft. 
to cost about $400,000. 


Dayton, O.— The Dayton Pump & 
Manufacturing Co. has increased its 
capital stock from $1,000,000 to $1,- 
300,000. 


Findlay, O.—The Differential Car 
New York City, has purchased from 
the government the plant formerly 
operated by the Grant Motor Co., and 
will equip the works for the manufac- 
ture of electric dumping cars, dump- 
ing bodies for electric trucks, etc. 


Massillon, O. — The Enterprise 


Aluminum Co. bas increased its capi- 
tal stock from $50,000 to $500,000. 


St. Bernard, O.— The Ideal Pattern 
Works has had plans prepared for a 
two-story and basement factory, 48 
by 75 ft., to cost about $15,000. 


Toronto, O. — The _ Follansbee 
Brothers Co., Pittsburgh, Pa., will 
build a new power plant at its To- 
ronto works. 


Michigan City, Ind.—The American 
Iron & Steel Corp., recently incorpo- 
rated m Delaware with $50,000,000 


‘capital, plans the erection of a steel 


plant on Lake Michigan. The initial 
construction program will involve 
expenditure of between $5,000,000 and 
$10,000,000 and will include the erec- 
tion of blast furnaces, open hearth 
and sheet mill plants. Later it is 
planned to build tube, rod, bar and 
wire mills. 


Muncie, Ind.--The Delaware Alu- 
minum Co. has commenced the erec- 
tion of a one-stery machine shop and 
foundry to cost about $20,000. 


Battle Creek, Mich.—The Rich Steel 
Products Co. will build a branch 
plant at Los Angeles, Cal. The first 
unit will be a one-story, 90 by 400 ft., 
building, where 500 men will be em- 
ployed. 


Charlotte, Mich.—The plant of the 
Charlotte Iron & Metal Co. was re- 
cently damaged by nre. 


Detroit, Mich.—The Fruehauf Trail- 
er Co., 1375 Gratiot avenue, is plan- 
ning for the purchase of new machine 
shop equipment. 


Detroit, Mich.—The Burroughs Add- 
ing Machine Co. has let contracts for 
additions to its Canadian plant at 
Walkerville, Ont. 


Detroit, Mich. — The International 
Metal Stamping Co. is having plans 
prepared for a one-story, 79 by 532 
ft. additional and a two-story, 17 by 
85 ft. addition. 


Grand Rapids, Mich.— The Oliver 
Machinery Co. has completed plans 
for a one-story brick and steel addi- 
tion to its foundry, to cost about $50,- 
000. 

Hamtramck, Mich. — The Briggs 
Manufacturing Co. plans the erection 
of a one-story, 80 by 83 ft., power 
house. 

Jackson, Mich. — The Consumers 
Power Co. is planning the erection of 
a‘new power plant. l 

Pontiac, Mich.—An addition to the 
engine plant of the Oakland Motor 
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Car Co., a General Motors Corp., sub- 
sidiary, has been authorized at an es- 
timated cost of $3,000,000. 


Sheboygan, Wis.—The Jenkins Ma- 
chine Co. plans a two-story, 150 by 
200 ft., addition to its machine shop. 


Waupaca, Wis. — The Jorgenson 
Manufacturing Co., manufacturer of 
automotive equipment, has started 
construction work on its new building 
program, the first unit to be 60 by 
150 ft. | 


Duluth, Minn. — The Great North- 
ern Power Co. has been authorized to 
construct a new dam to create a res- 
ervoir for developing additional elec- 
tric power. 


Sioux City, Ia.—The General Manu- 
facturing Co. plans the erection of a 
four-story, 100 by 100 ft. plant, to cost 
$125,000. 


St. Louis, Mo.—The Blanton Manu- 
facturing Co., Second and Spruce 
streets, will equip a power plant in 
connection with its new addition to 
cost about $225,000. The installation 
will comprise four 350-hp. boilers, 
electric generators, coal and ash 
handling machinery, refrigerating 
equipment and other apparatus. 
David A. Blanton is the president of 
company. 


Bancroft, S. D.—The city will hold 
a special election to vote on the in- 
suance of $7500 in bonds to be used 
for improving the lighting facilities 
in the city. 


Watertown, S. D. — A municipal 
bond issue of $200,000 has been au- 
thorized for a new distributing sys- 
tem and extensions in the municipal 
electric light plant. 


SOUTH CENTRAL STATES. 


Louisville, Ky. — The P. Bannon 
Pipe Co. has awarded a contract for 
a two-story and basement addition, 71 
by 106 ft., to cost about $70,000. 


Louisville, Ky.—The Louisville Gas 
& Electric Co. is planning the early 
rebuilding of -its power plant at 
ee Ky., recently destroyed by 
re. 


Centerville, Tenn. — The common 
council is considering the establish- 
ment of a municipal electric lighting 
poi 


his, Tenn.— The Dixie Rubber 
Co., meme Randolph street, will build a 
power house in connection with the 
new $175,000 plant the company is 
erecting. 


Florence, Ala.—The Burcham Val- 
ley Telephone Co., recently organized, 
is planning for the installation of a 
system in different parts of Lauder- 
dale county. 


Mobile, Ala. — The federal govern- 


ment plans the expenditure of about ` 


$400,000 in the construction of a coal- 
handling plant on the Alabama river. 


Trussville, Ala—The Alabama Sil- 
ica Products Co. will install stone 
grinding machinery, conveyors, load- 
ing apparatus, etc., in connection with 
its recently acquired works in ‘this 
section. Much of the new machinery 
will be electrically operated. E. D. 
Jordan is the president and manager 
of the company. 


Conway, Ark.—The borough council 
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is arranging the installation of a new 
generator and engine, with auxiliary 
equipment at the city electric lighting 
plant on Conway avenue. Other 1m- 
provements will also be made, and an 


- initial bond issue of $12,000, has been 


voted for the work. 


Hope, Ark.—The Eclipse Manufac- 
turing Co., manufacturer of structural 
steel specialties has increased its cap- 
ital stock to $100,000. 


Pascagoula, Ark. — A contract has 
been awarded by the Modern Weld- 
ing & Machine Co. for a machine 
shop and foundry. 


WESTERN STATES. 


_ Las Vegas, N. M.—The city plans 
improvements -in its street-lghting 
system. 


Hailey, Ida.—The Greene Construc- 
tion Co., of Salt Lake City, Utah, is 
making estimates on the construction 
of a hydroelectrical plant on the east 
fork of the Wood river to furnish 
power for the Mascot mine and mill, 
located 5 mi. north of the proposed 
plant. 


Redding, Cal.—The Pacitic Gas & 
Electric Co. will erect its third power 
unit in Shasta county on Pitt river, 4 
mi. downstream trom the Fall River 
mills. 

San Jose, Cal.—The National Axle 


Co. will build a plant at an estimated 
cost of $130,000. 


CANADA. 


Vancouver, B. C.—VPlans are to be 
prepared for the establishment of a 
$12,000,000 hydroelectric plant at 
Seton lake. 

Walkerville, Ont. — The Hiram 
Walker Sons, Ltd., has let a contract 
to R. Wescott & Co., Sheppard street, 
Windsor, Ont., for the crection of a 
power plant to cost $175,000. 


Welland, Ont.—The Ontaria Smelt- 
ers & Retiners, Ltd., plans making 
additions to its smelter plant. 


INCORPORATIONS. 


Buffalo, N. Y.—The Becker Electri- 
cal Appliance Co. Capital stock., 
$5000. To manufacture electric equip- 
ment of various kinds. Incorpora- 
tors: A. Becker, J. E. Carr, and E. J. 
Carney. 

Brooklyn, N. Y. — THe Liberty 
Phono Motors Corp. Capital stock, 
$12,000. To manufacture small mo- 
tors and other electrical specialties. 
Incorporators: C. F. Hahn, J. J. and 
J. J. Baum, Jr., 1321 Gates avenue. 


East Orange, N. J.—The Protecto 
Battery Filler Co. Capital stock, 
$600,000. To manufacture electric 
hatteries and kindred equipment. In- 
corporators: Louis M. Sanders, Sr., 
and Jr., and H. L. Lund. The com- 
pany proposes to operate a plant in 
this district. 


Jacksonville, Fla.—The Holt Elec- 
tric Co. Capital stock, $250,000. To 
manufacture electrical supplies of 
various kinds. Incorporators: Howard 
F. and Frank J. Smith. 

Dover, N. J.— E. E. Yensel, for- 
merly general manager for the New 
Jersey Power & Light Co.. has or- 
ganized the North Jersey Steel Co. 
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with capital of $500,000, to operate 
iron ore properties in this section. 
Harry M. Roche and Jesse C. Stod- 
dard are also interested in the com- 
pany. 

Los Angeles, Cal. — The Electric 
Motor Lock Corp. has been incorpo- 
rated with capital stock of $100,000 to 
manufacture electrically operated 
locks. B. M. Caldwell, J. H. Rodorf 
and G. B. Caldwell are the incorpo- 
rators. 


Winnipeg, Man.—The Home Appli- 
ances Manufacturing Co. has been in- 
corporated with capital stock of $250,- 
000, by John R. Campbell and others. 


Montreal, Que. — The Providence 
Electric Heating Co., Ltd., has been 
incorporated with capital stock of 
$500,000 to manufacture - electric 
stoves, etc. Joseph W. Guimont, 
Louts P. Methe, Henri Barnard and 
others are the imcorporators. 


Louisville, Ky. — The Automatic 
Light Switch Co. has been incorpo- 
rated with capital stock of $50,000. J. 
W. Roberts, C. I. Pickrell and W. L. 
Scott are the incorporators. 


Dallas, Tex.—The Dallas Elevator 
& Electric Co. has been incorporated 
with capital stock of $35,000. W. O. 
Parker, E. B. Thomas and A. C. 
Bockout are the incorporators. 


Brooklyn, N. Y. — The Detecting 
Wire Corp. Capital stock, $1,000,000. 
To manufacture electric wires and 
other equipment. Incorporators: John 
S. Roberts and James G. Booth, 
Brooklyn; George Murray Brooks, 
New York. 

Brooklyn, N. Y.—The Braun Gear 
Corp. Capital stock, $10,000. To 
manufacture engines and boilers. ln- 
corporators: A. M., J. J, and J. J. 
Braun, Jr., 1321 Gates avenue, Brook- 
lyn. 


New York, N. Y.—The Gasgo Pow- 
er Corp. Capital stock, $25,000. To 
operate clectric light and power 
plants. Incorporators: L. E. Vollmer, 
C. J. O’Connor and N. RB. Jacques, 
1238 Bushwick avenue, Brooklyn. 


Syracuse, N. Y. — The Syracuse 
Electric Sun Signs, Inc. Capital 
stock, $35,000. To manufacture elec- 
trically operated displays. Incorpo- 
rators: C. D. Winters, K. R. Morgan 
and W. B. Masters, Jamaica, L. I. 


Newark, N. J.—The Electric Box & 
Cover Co. Capital stock $125,000. 
To manufacture electric switches, cut- 
outs, etc. Incorporators: Emanuel 
Shaw, W. L. Greenbaum and Jacob 
Lubetkin, all of Newark. 


Boyerstown, Pa—The Boyerstown 
Flectric Supplies Co. Capital stock, 
$5000. To manufacture electrical 
specialties. E. W. Rennert, Philadel- 
phia, is the principal incorporator. 


Bethlehem, Pa—The Boyer Elec- 


tric Co. Capital stock, $15,000. To 
manufacture electric equipment. In- 
corporators: James E. Mathews, 


Dallet H. Wilson and Harry Boyer, 
Bethlehem. 


Baltimore, Md.— The Commercial 
Excelite Co. Capital stock, $40,000. 


To manufacture electric and gas 
equipment and appliances. Incorpo- 
rators: Louis M., Harry and Irving 


Rubin, 312 North Eutaw street. 
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FINANCIAL NEWS 


Comment òn the Financial Outlook in the Electrical Industry, New Securities, Reports of 
Earnings, Dividends and Utility Stocks 


American Traction & Light Co. May 
Reduce Dividend. 


The directors of the American Light 
& Traction Co., one of the largest public 
utility corporations in the United States, 
wilt hold their meeting within the next 
few days and, it is reported, reduce the 
regular quarterly dividend on the com- 
mon stock. 

The company has been paying a 2%% 
stock dividend in addition to a 2%% cash 
dividend on the common stock every three 
months since 1910, or at the annual rate 
of 20%. 10% in cash and 10% in stock. 

It was the first large company in this 
country to adopt the po'icy of distribut- 
ing a portion of its surplus to stockhold- 
ers as new stock. It will not be defi- 
nitely decided until the directors’ meet- 
ing to what extent the dividend will be 
reduced. One or two directors favor 
maintaining the regular disbursement 
this quarter in the hope of better con- 
ditions developing shortly. but the ma- 
jority of the board favor a more conserv- 
ative policy. 

Interests close to the company are 
confident that the directors will reduce 
the dividend to 8% in cash and 8% in 
stock. Only one director, who is con- 
sidered ultra-conservative., favors a cut 
to 6% cash and 6% in stock. 

The stock of the American Light & 
Traction Co. has had a checkered career 
in Wall street, selling one time at over 
$419 a share. It is not listed in the 
exchange now and is quoted by outside 
houses at $120. 

Interests close to the company point 
out that on an 8% cash and $s% stock 
dividend basis the stock at $120 will yield 
over 14%. 

The American Light & Traction Co. 
is a holding company. owning over 996b 
in stock in some sixteen prominent pub- 
lic utility corporations throughout the 
country. principally in the Middle West. 
The management has always adopted a 
conservative attitude toward dividends 


and believes that curtailment is neces- 
sary at present. 
Bankers See Credit Improvement 


During Summer. 


Bankers are of the opinion that the 
credit situation will display marked im- 
provement within the next week or ten 
days. They elaborate on this assertion 
further by saving that money rates will 
be rairly stable during the months of July 
and August. 

The present fluctuations 


in the call 


money market are regarded as temporary 
only, and due to no other reason than 


the result of the large government bank- 
ing transactions incident to tax payments 
and treasury certificate operations this 
month. A large number of tax checks are 
now coursing through the banks and in 
many cases banks are now aware of the 


extent to which they were drawn upon 
for this purpose. This situation will 
clarify, they say, within the next few 
days, when the money market should 


settle down to a more normal state. 

They emphasize that what are regarded 
as “easy” money rates cannot be ex- 
pected with a Federal Reserve bank rate 


of 7%, but they feel that call money 
should hold around the 7% level for at 


least two months during the summer, and 
that there should be no visible stiffening 
of rates until the cron demands are felt. 
These requirements do not appear as a 
rule until the latter part of August or the 
first week in September. While there 
may be slight fluctuations in call money 
rates. the general tendency is expected to 
be what might be termed “better.” 

Between now and the fall a large 
amount of foreign gold is sure to be im- 
ported. and this metal will also tend to 
ease the situation. 

The commercial demand for credit con- 
tinues large, but bankers maintain that 
thése accommodations are being extended 
to industrial concerns desirous of pro- 
moting the manufacture of essential lines. 

Bankers all over the country are ac- 


quainting their clients with the need for 
reducing their credit requirements wher- 
ever possible, and are gratified at the co- 
operative attitude displayed in all quar- 
ters, 

Speculative commodity loans are being 
reduced materially, and this liquidation 
will soon be visible in the money markets. 
As one banker explained the situation: 
“The Reserve bank rates «are not in- 
augurated to actually promote deflation, 
but are looked upon to curb intlation.”’ 


Shawinigan Water & Power Co. to 
Issue Notes for Expansion. 


The Shawinigan Water & Power Co. 
has arranged for a note issue, the pro- 
ceeds to be used in part for proposed ex- 
tensions and betterments in the electric 
plants and system of the company. The 
company is one of the largest producers of 
hydroelectric power in Canada and serves 
a population at Montreal and Quebec of 
about 1,500,000 persons, or equal to about 
11% of the population of Canada. The 
main plant of the company is at Shawing, 
Shawinigan Falls, St. Maurice river, 


ee ee 


Idaho Power Co. Arranges Bond Is- 
“sue of $2,000,000. 


The Idaho Power Co.. 71 Broadway, 
New York City, with general offices at 
Boise, Ida., has arranged for a bond is- 
sue of $2,000,000, to be used for proposed 


extensions, betterments and general 
finances. The company is now serving a 


territory with population of about 160,000 
persons. All plants are of hydroelectric 
type, situated on the Snake river. The 
present aggregate Benerating capacity is 
39,540 kw. 


Cleveland Electric Illuminating Co. 
Sells Bonds. 


William A. Read & Co. Nassau and 
Cedar streets, New York City. bankers, 
has sold a bond issue of $5,000,000 in first 
mortgage bonds for the Cleveland Elec- 


tric Illuminating Co., Cleveland, Ohio. 
The proceeds will be used by the com- 
pany for the erection of additions to its 
present generating plants for increased 
capacity, extensions in transmission and 
distributing lines. and other new revenue- 
producing expenditures. 


Adirondack Electric Power Corp. 


1920. 1919. 
May gross ....... ..$ 160,011 $ 130,025 
Net after taxes ..... 84,015 60,005 
Surplus after charges 96,839 38,832 
Twelve months’ gross 1,931,152 1,796,708 
Net after taxes ..... 711,240 475,406 
Surplus after charges 385.866 212,740 

Detroit Edison Co. 

1920. 1919. 
May eross ........ .. - $1,669,921 $1,210,340 
Net earnings ......... 291,021 295,610 
Surplus after charges 100,757 156,106 
Five months’ gross .. 8,701,199 6,651,306 
Net earnings ........ 1,938,623 1,888,101 
Surplus after charges 1,054,111 1,201,419 


Dividends. 


The Fublic Service Corp. of Quebec, a 
subsidiary company of the Sh&winigan 
Water & Power Co., has declared its 
quarterly dividend of 144%. payable July 
15 to stockholders of record June 30. 


The Harrisburg (Pa.) Light & Power 
Co. has declared its regular quarterly 
dividend of 14% on its preferred stock, 
payable June 30 to stockholders of rec- 
ord June 16. 


The Westinghouse Electric & Manu- 
facturing Co. has declared its regular 
quarterly dividend of 2% ($1 per share) 
on the preferred stock of the company, 
payable July 15 to stockholders of rec- 
ord June 30. A similar dividend has also 
been declared on the common stock, pay- 
able July 81 to stoekhoiders of record 
June 30. 


WEEKLY COMPARISON 


OF CLOSING-BID PRICKHS 


OF SECURITIES OF LEAD- 


ING ELECTRICAL COMPANIES. 


Quotations furnished by F. M. Zeiler & Co.. 


Rookery Bldg.. Chicago. 


Div. rate. Bid Bid 
Publie Utilities— Per cent. June 22, June 29. 
Adirondack Electric Power of Glens Falls, COmMmmon........essess 6 10 10 
Adirondack Electrice Power of Glens Falls, preferred. .........66- 6 ra 70 
American Gas & Electric of New York, common.........6. eae 110 105 
American Gas & Electric of New York, preferred. ...........5 : 6 37 36 
American Light & Traction of New York. common...........°+: 6k 125 124 
American Light & Traction of New York, preferred........ Jodia 6 79 TS 
American Power & Light of New York, common.............86 4 49 45 
American Power & Light of New York, preferred............ ee 6 63 65 
American Publice Utilities of Grand Rapids, common......... Si u 4 4 
American Publie Utilities of Grand Rapids. preferred.......... T 12 12 
American Telephone & Telegraph of New York..... RE Meta oteaed sG ai 102 921% 
American Water Works & Elec. of New York, common.......++> ie 2 2 
American Water Works & Blec. of New York, particip.......... T 8 6 
American Water Works & Elec. of New York, first preferred... ae 38 35 
Appalachian Power, COMMON......... ccc cee ee ee ewer e eee ee sro ‘ a 2 2 
Appalachian Power, preferred. ...... 0.00 cece annann nenen 7 15 15 
Cities Service of New York, common...........--00005 EEE +extra 325° 325 
Cities Service of New York. preferred... .. 0... eee ee ee eee ee 6 b4 65 
Commonwealth Edison of Chicago oo... 0... ccc ee eee ee eee A 8 101 102 
Comin. Power, Railway & Light of Jackson, common.........- ci 18 18 
Comm. Power, Railway & Light of Jackson, preferred........ oe 6 38 39 
Federal Light & Traction of New York, common............. wate za T T 
Federal Light & Traction of New York, preferred... ..........005 Sie 41 42 
Midale West Utilities of Chicago, common..............-206. ae “% 18 18 
Middle West Utilities of Chicago. preferred. .........0. 0.00. 0ce ee oh 34 35 
Northern States Power of Chicago, common............c0e00088 D 34 32 
Northern States Power of Chicago. preferred................ ex.div.7 76 T! 
Pacific Gas & Electric of San Francisco, common ..........0008. i 60 46 
Public Service of Northern Ilinois, Chicago. common..........-. T T6 75 
Publie Service of Northern Tinois, Chicago, preferred........... 6 79 78 
Standard Gas & Electric of Chicago, Ccommon...............0000. 13 13 
Standard Gas & Electric of Chicago, preferred.............0.. ee 6 34 35 
Ternessce Railway, Light & Power of Chattanooga, common.... XE 1 1 
Tennessee Railway, Light & Power of Chattanooga, preferred... G 3 3 
United Light & Railways of Grand Rapids, common.........+. ‘ 4 19 20 
Unitec Light & Railways of Grand Rapids, preferred......... gw 6 AG ST 
Western Power of San Francisco. common .........c02cc cee ee es 14 14 
Western Union Telegraph of New York ...............00cecee extra 82 0 
Industrials— 

Slectric Storage Battery of Philadelphia, common .............. 4 192 199 
General Klectriec of Schenectady .. 0.0.00... ccc eee ec ee eee eeeaee : 8 180 149 
Westinghouse Electric & Mrge. of Pittsburgh, common .......... 7 a4 KR 
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The Illumination of Coal Mines 


Development of Lighting as Applied to Mining Operations— 
Advantages of Good Illumination — Maintenance of Reflectors 
and Lamps— Specific Recommendations for Lighting of Mines 


By H. F. BARNES and J. H. KURLANDER 
Edison Lamp Works, Harrison, N. J. 


The original method of lighting for the miner such a large radiating surface to the hot gases 
employed the ordinary tallow candle or small oil that before they filtered through the gauze they 
lamp. The illumination given by these flames were Well below the point of ignition. Such 
was meager and was only adaptable to non- lamps were in universal use when the electric 
gaseous seams. In an effort to avoid the use of |. cap lamp was introduced. 
cpen flames, unique but rather crude methods General lighting. such as is necessary at switch- 
were employed to furnish illumination. Fireflies points, shanties, the foot of the shaft, etc., was 
imprisoned in bottles, scales of dried fish, skins taken care of by the use of open torches. Later, 
which were slightly phosphorescent, and later when electricity was introduced into mines for 
the “steel mill” were some of the schemes. The the purpose of hauling, a few carbon lamps were 
latter consisted of a steel.disc driven by a series attached to the trolley wire at the bottom of 
of hand-operated gears. The sparks given off, shafts and other important points. In the ma- 
when a piece of flint was pressed against the jority of mines the lighting has proceeded very 
rim of the disc, served as a means of illumina- little beyond such a stage and ia this particular 
tion. | | the coal mines are far behind other branches of 

Sir Humphrey Davy, in 1815, produced a prac- industry. Very little thought is apparently given 
tical safety lamp. Most safety oil lamps used to the spacing of lamps, and those in common 
at the present time are modifications of the prin- use are of the carbon filament type. 
ciples embodied in his original lamp. He in- Even in these modern times conditions are 
closed the flame with a thin wire gauze, which encountered in mines which would not be tol- 
permitted the light to pass through, but offered erated in any other industry. For example, the 


iew of Switching Point Lighted by Two 100-Watt Type C Lamps in Angle Reflectors Placed as Described in Detail in 
This Article. 
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common method of lighting a switchpoint is to 
install a single 16-candlepower lamp. This not 
only has to serve as an illuminant for the switch 
but also as a signal for the operator, and in such 
service is turned off part of the time. Again, to 
illuminate the foot of shafts where heavy cars 
of coal are constantly being moved about, five 


View Showing Foot of Shaft Lighted by Carbon Lamps 
Placed in Two Rows Across Tracks. 


or six lamps may be installed to illuminate an 
area of 1500 sq. ft. This condition is aggra- 
vated by the fact that the helpers at the bottom 
of the shaft do not carry lamps. 

Cap lamps of the electric, acetylene or oil 
safety type serve both as a working light at the 
headings and to guide the miner to and from 
his work. 

In breakers a few 60-watt carbon lamps may 
be placed here and there, although they are 
usually so covered with dust that very little light 
is emitted. The passageways are very often en- 
tirely without artificial lighting, and in many 
breakers of the dry type it is impossible even in 
the middle of the day to see more than a few 
feet ahead. 

Such conditions as outlined above should not 
be tolerated. As will be pointed out, an accident 
or an injured worker will cost the operating 
company many times the value of a lighting in- 
stallation and its maintenance in working condi- 
ticns over a long period. With modern lamps 
and reflectors there is no excuse for conditions 
which are almost typical of the “dark ages.” 
Mine lighting has not kept pace with modern 
science and the practice has advanced very little 
beyond that of centuries ago. 


ADVANTAGES OF Goop ILLUMINATION. 


From the standpoint of safety proper lighting 
is of importance in any industry, but is so very 
vital in mines that it seems advisable to discuss 
the subject in even greater detail. The various 
circulars and bulletins published by the Bureau 
of Mines for dissemination among miners and 
mine authorities are proof positive of the deep, 
interest taken in the safety and welfare of all 
mine workers. There is very little doubt but 
that a large number of the accidents and fatali- 
ties occurring in coal mines and surface work- 
ings could be prevented if sufficient light were 
used. On the surface the lighting is fairly good. 
as daylight supplemented by artificial light on a 
dark day generally provides enough illumination 
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on the working surfaces to enable the operatives 
tc see danger points and moving machinery, but 
i: the mines all daylight is excluded, and sole 
dependence must be placed on artificial light. It 
is necessary then to provide adequate economical 
illumination. 

Where safety is involved, however, economy 
must always give way. From the time a man 
enters a cage to descend into a mine until he 
1eappears from the shaft he is in constant dan- 
ger. The sources of danger are innumerable and 
most of them can be offset by a reasonable: de- 
gree of care and caution on the part of the miner 
together with light enough to enable him to see 
where danger may be lurking. This is particu- 
larly important, for miners become so accus- 
tomed to working under such conditions that 
they are apt to grow careless, not even exer- 
cising a reasonable degree of caution. The more 
discernible an object or obstruction is the less 
likelihood there is of a workman being injured 
by such an obstruction. 

At the foot of a shaft where the cars are 
loaded in the cages to be drawn up and dumped 
there should be plenty of light in order that 
miners may avoid being caught by ascending ôr 
descending cages. In the case of an explosion 
o1 fire the shaft would be the main means of 
egress, and consequently there must be adequate 
light to enable a person to see his way clearly. 
Light has a reassuring effect and there is less 
chance of a panic. 

The lighting units at switchpoints, which will 
usually number two (in order to take up the 
voltage of the trolley), should be so placed that 
one will light up the switchpoint itself with its 
lever for throwing the switch, and the other 
should be placed at the branch of the two head- 
ings, usually about 20 ft. farther on, in order to 
hght up the junction point. This point, by the 
way, should always be whitewashed in order to 
give warning to the locomotive operator that he 
is approaching a switchpoint. Some mines, con- 
trary to the advice of the Bureau of Mines, do 
not protect the overhead trolley at switchpoints 
with guards, and consequently accidents result 
from a miner making contact with the trol- 
ley with his head. Again, at poorly lighted 
switchpoints a person is apt to get his foot caught 
ir the frog, resulting in either a bad fall, a 
wrenched ankle, or, if a locomotive should hap- 


Day View of Loading Point, Showing Angle Reflectors 
and Type C Lamps for Illuminating 
Cars and Chutes. 


July 10, 1920. 
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Foot of Shaft Lighted by Five 100-Watt Type C Lamps in Angie Reflectors and Two 100-Watt Lamps in RLM Standard 
Reffectorsa—This installation Should Be Compared with the One Shown on the Preceding Page. 


pen along at that time, the probable loss of his 
ife. 
Signboards that are used for guiding purposes 
and for warnings should be properly illuminated 
in order to attract attention. 

In the motor repair pit a sufficient amount of 
general illumination is necessary in order to 
facilitate repairs on the motors without suffering 
crushed fingers, bruises, bad knocks, etc., due to 
poor light or shadows. Portable lamps should 
be used in sufficient numbers to insure light 
being brought to bear on any part of the ma- 
chine. These lights should have wire guards and 
a reflector, When working under a motor, 
should the lamp be dashed against some metallic 
part, fragments are apt to fly into the mechan- 
ic’s eye. A wire guard will reduce the likelihood 
of such accidents. Metal shades will prevent 
the operator from being blinded by glare from 
the lamps, and. in case a lamp should be broken. 
will protect his eyes from fragments of glass. 
At bad curves and places where the roof is low, 
it is advisable to light up these places where acci- 
cents such as bumping of the heads of miners, 
motor accidents, contact with the trolley wire. 
etc., are apt to occur. The walls should also be 
whitewashed on sharp curves. Some light is 
necessary at section insulators and meter switches 
in order to avoid shocks. The miner's head 
lamp or safety lamp should not be relied upon 
for illumination in such places. 

Where powder boxes are stored in holes in the 
rib near the work places, these holes should be 
Gutlined in whitewash so as to facilitate the care- 
ful handling of the explosives. 


INFLUENCE OF LIGHTING ON PRODUCTION. 


Increased outputs from industrial plants are 
always obtained with modern high intensity 
lighting. Of the surface structures connected 
with coal mines, the breaker, in the casé of an 
anthracite mine, is the most important. : The 
modern breakers have 50% or more of their 


sides constructed of glass in order to allow the 


maximum amount of daylight to enter. Arti- 


ficial light is, however, necessary on dark days 
and in the winter at the beginning and close of 
the day. There are some places which require 
light throughout the entire working day. 

A sufficient amount of light at the head of the 
conveyor will insure the operator having a clear 
view of the switchboard and gears which drive 
the conveyor, facilitating the rapid handling of 
switches and other apparatus. Over the picking 
tin good illumination will result in rapid sep- 
aration of slate and other foreign matter from 
the coal, thus resulting in a direct increase in 
cutput at the loading point. Oftentimes a boy 
is obliged to pick up a piece of slate or coal in 
order to examine it more closely for purposes of 
identification. Where this is repeated many 
times a day it forms an appreciable loss of time. 
It hurried examinations must be made, the qual- 
ity is apt to suffer. 

lt is obvious that some sort of artificial light 
must be supplied in the mine, otherwise produc- 
ton would be at a standstill. Under the present 
methods of illumination by means of carbon 
lemps, low-wattage tungsten lamps, safety lamps. 
electric torches and open-flame oil lamps, an ex- 
tremely low intensity of illumination is provided 
and visual conditions are indeed poor. Needless 
to say, a proper amount of light would do away 
with fumbling, peering. loss of time due to en- 
forced caution and a general slowness of motion. 
Uncertainty of movement is eliminated where 
lamps of such wattage are used as to clearly 
render visible objects within the working area. 

Within limits the more light provided the 
greater the ease of motion and the rapidity with 
which work is accomplished. An increase in the 
output of coal benefits not only the mine oper- 
ators, but the miners themselves, as they work 
on a contract basis. 

At the foot of the shaft cars can rapidlv be 
loaded on the cages, empty cars unloaded from 
the cages and in this way the removal of coal 
from the mine will be expedited. 

Most mines adhere to the doubtful practice of 
using bare lamps. The natural distribution jof 
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Day View of Mouth of Shaft, Lighted by Two Bracket . 


Units with Distributing Reflectors. 


light from a bare incandescent lamp is such that 
nearly 50% of the emitted light is in the upper 
hemisphere. As the walls and ceiling of gang- 
ways, headings, shanties, etc., form such poor 
reflecting surfaces that little if any light is re- 
flected by them, it can readily be seen that about 
half of the light 1s being lost through absorption. 

Reflectors are necessary on all lamps, not only 
trom the standpoint of efficient light utilization, 
but to avoid glaring conditions, due to bright 
light sources being contrasted with a black back- 
ground. 

When making a selection of a reflector care 
and good judgment should be exercised; a type 
that can be efficiently and effectively cleaned, be- 
sides having a high reflection factor, is desirante. 
A porcelain enameled reflecting surface is always 
desirable. This consists virtually of a layer 
of glass on steel and reflects the light in an eff- 
cient manner. The steel used should be heavy 
enough to preclude bending or breaking under 
accidental blows. 

The holder must be of such construction as to 
prevent the falling of the reflector under any 
conditions. It should entirely cover the heel of 
the reflector and the socket containing the lamp, 
as otherwise dust will sift down through any 
exposed opening and be deposited on the bulb 
of the lamp. 

For simplicity of design and ease of T 
ment it is advisable to limit the types of re- 
flectors to three. These types are as follows: 
Angle reflectors to be used where illumination 1s 
desired on vertical surfaces, such as switch- 
Loards; dome reflectors, such as the RLM stand- 
ard, for use in the mine and plant proper: anda 
scmewhat ornamental fixture, such as a diffusing 
inclosing globe, for office buildings. 


MAINTENANCE OF LAMPS AND REFLECTORS. 


There seems to be a general belief among 
users of light that after a lighting svstem is in- 
stalled no more attention need be given it than 
the insertion of new lamps as old lamps burn 
out. The question of cleaning is of particular 
import around and in the mine. There is a great 
deal of dust in the atmosphere and reflectors and 
lamps are apt to furnish good resting places. 

As the accumulation of dust and the absorp- 
tion of light is gradual its effect 1s not at once 
apparent. The gradually decreasing amount of 


lilumination attracts no attention until it becomes 
so meager as to make seeing difficult ; even then 
it is likely that the blame will not be placed on 
the dust accumulation but rather on the lamp. 

Anyone familiar with a dry breaker will not 
need a lengthy description of the dust clouds to 
be found in this structure. It is not uncommon 
in such places to see dust accumulations on the 
reflectors an inch thick and the reflecting sur- 
faces and lamps jet black. Needless to say, the 
light coming from such units is nearly at a 
minimum. Such conditions are prevalent in all 
ary breakers and to a lesser degree in the older 
types of wet breakers. Tests show that the 
erameled steel reflector is least susceptible of any 
type to the accumulation of dirt, and is the type 
recommended for use around the mine. The 
figures ordinarily used, however, are for average 
operating conditions and cannot be applied to the 
mine. In the breaker, for example, three times 
as rapid a depreciation would be a conservative 
estimate. 

The electrical foreman is apt to question the 
advisability of using reflectors around the mine, 
in view of the fact that their reflecting proper- 
ties are so quickly reduced. From a purely 
economical consideration this argument does not 
kold. A clean reflector will more than double 
the amount of light on the work; in other words, 
provide a given illumination with half the power 
consumption. Calculations based on the cost of 
power saved and the cost of cleaning show con- 
clusively that an installation of reflectors on 
lamps properly maintained is a profitable in- 
vestment. 

The period between cleanings will vary with 
severity of the service. In dry breakers, for 
example, the lighting units should be cleaned at 
least once a week. In wet breakers the condi- 
tions more nearly approximate those of the av- 
erage industrial plant, and periods of three or 
four weeks between cleanings would be feasible. 
A similar analysis could be carried on for the 
mine proper. 

Where lamps are hung high, some means of 
lowering the lamps and reflector is advisable. 
Automatic cutout hangers on large units work 
out satisfactorily in practice. 

In the later forms of wet breakers with ex- 
posed concrete surfaces, whitewash or a coat of 
white paint is desirable in giving diffusion to the 


Night View of Picking Chutes Lighted with 500-Watt 
Type C Lamps in RLM Standard Dome 
Spaced 16 Ft. Apart. 


July 10, 1920. 


light and providing the maximum light on the 
work. Frequent coats of whitewash at the foot 
of the shaft, switchpoints and repair pits are 
desirable. In all cases the lighting is greatly 
improved with light-colored surroundings. Some 
companies have a practice of painting all vital 
points at least once a year, while others, after 
the initial treatment, pay no further attention to 
the wall finish. In the latter cases, the lighting 
suffers greatly. Pure white surfaces will reflect 
from 60 to 70% of the light, while walls and 
ceilings of slate, “halg or dirty timber may re- 
fect less than 10% of the light which strikes 
them. 


VOLTAGE OF LIGHTING CIRCUITS. 


-= From a standpoint of efficient and satisfactory 
lamp performances, 110 volts is desirable, and 
cvery endeavor should be made to obtain this 
lower voltage. even though it involves additional 
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lamps are used in series one will have more than 
its normal amperes flowing through it and the 
other less; the former will have a short life and 
the latter give less than its rated candlepower. 


WIRING FOR LIGHTING SERVICE. 


The surface buildings, such as the engine 
room, store room, offices, power houses, etc . can 
be wired in the standard manner. In the break- 
er, conduit wiring is most desirable from the 
standpoint of safety. This is particularly im- 
portant in a wooden breaker, where a short- 
circuit would result in a disastrous fire. 

In the underground passages, economic con- 
s'derations often make necessary the use of open 
wiring. Every precaution should be taken to 
see that this is installed in accordance with the 
standards established by the Bureau of Mines. 

One of the most serious problems encountered 
by the operating department, when substituting 


Night Views of Picking Bands in Breakers—One Shows an installation of 200-Watt Type C Lamps in Porcelain Enam- 
eled Steel Reflectors on 12-Ft. Centers Mounted 16 Ft. Above Floor and the Other Shows 500-Watt 
Units Mounted 15 Ft. Above Floor. 


expense in the initial installation. Simple calcu- 
lations indicate that it is a real economy to in- 
stall 110 rather than 220-volt service for lighting. 

Where the mine is one of a group, it is usually 
supplied with alternating current from a high- 
potential transmission line. The voltage can 
readily be stepped down by means of transform- 
ers to 110 volts for all circuits on the surface 
and as far as practicable for lighting circuits in 
the mines. Alternating current should be avail- 
able at the foot of the shaft and circuits can be 
run from there to the foremen’s shanties, motor- 
repair barns and the like. 

In gangways and headings, at a considerable 
distance from the foot of the shaft, if alter- 
nating-current circuits are not available, depend- 
ence must be placed on the trolley circuit as a 
source of supply for light. The trolley voltages 
range from 250 to 300 and 500 to 600. With the 
lower range, one high-voltage lamp may be used, 
tut, in general, two lamps in series are prefer- 
able. The lower voltage lamps are more efficient, 
and, due to their thicker filament, are more 
rugged. For the higher voltage circuits, it is, 
of course, necessary to use five lamps in series. 

Standard lamps fot multiple service are de- 
signed.to operate at a given efficiency at a con- 
stant voltage. Due to inequalities in manufac- 
ture the wattage, and hence the amperage, of 
individual lamps vary somewhat. If two such 


modern lighting for the inefficient systems in 
use, is the theft of lamps. The small sizes are 
taken by the miners to use in their homes. Gen- 
eral lighting with larger lamps overcomes this 
difficulty to a certain degree and is one of the 
features decidedly in its favor. 

If a miner sees a larger and brighter lamp in 
some other part of the mine than that with 
Which he 1s working, he 1s very likely to remove 
it and use it to light his own work. This has 
been demonstrated where type C lamps have been 
substituted for the older type B lamps, and they 
soon were found in very different locations. 

Lock sockets and guards are of service, but 
are not always satisfactory, since often the lamp 
and equipment is broken apparently through a 
spirit of malictousness. 

An educational campaign is probably the most 
effective solution of the problem. Welfare work. 
making use of the stereopticon lantern, both for 
educational and entertainment purposes. means 
a step forward toward eliminating this spirit 
among the miners. It should be called to their 
attention that lighting is an essential part of the 
safety equipment, that the removal of a lamp 
from a socket may be the cause of a fatal acci- 
dent to a fellow worker. The price of the lamp 
hardly warrants the taking of such chances with 
human life. The workers must be shown that 
lights are installed for their own safety and con- 
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venience. The better illuminated the working 
area, the greater will be the output of coal and 
the larger their income. 

Some mines make a practice of putting up 
placards in order to keep the “safety first” slogan 
continually before the eyes of their employes. 


Night View of Conveyor Driving Gears Lighted with 100- 
Watt Type C Lamps in Dome Reflectors. 


This system could well be adopted to the lighting 
problem.- A missing lamp constitutes a source 
of real danger. For instance, the driver of a 
locomotive becomes accustomed to a switchpoint 
well illuminated, enabling him to see clearly the 
jvnction point, the switchpoint and a goodly por- 
tion of the track. The snapper runs ahead to 
throw the switch, regains his position on the 
locomotive as it passes and they proceed down 
the tunnel at a rapid rate. A miner and his 
helper, coming from work, pass the switchpoint. 
The miner noticing the bright light thinks it 
would be just the thing for his dining room. No 
one but his helper is there to see, so he appro- 
Triates one of the lamps for his own use. His 
helper, not to be outdone, adopts the other as 
his own. The result is that the switchpoint is in 
entire darkness. ‘When the locomotive returns, 
the motorman, accustomed to finding the switch- 
point well illuminated, is not aware of the fact 
that he is approaching it until the feeble light 
from the headlight warns him that a switch is 
just ahead. The snapper must now run ahead, 
fumble about for the lever and the chances are 
that the motor passes the open switch and, if it 
does not jump the track, runs into a string of 
cars on the other gangway. 


SPECIFIC RECOMMENDATIONS FOR MINE LIGHT- 
ING. 


Mine lighting can be divided into three distinct 
groups: (1) General service buildings, such as 
offices, hoist house, stock room, machine shon. 
lamp house, powder house, power plant. supply 
room, etc.; (2) the mines themselves. and (3) 
the breaker (in an anthracite mine) and the 
tipple (in a bituminous mine). 

Surface Buildings —These present no lighting 
demands essentially different from those in other 
industries, the only structures which are peculiar 
to mines being hoist and powder houses. 

Hoist House—lIn the hoist house there are 
large circular drums around which the hoisting 
cables are wound. The operator, who controls 


Vol. 11—No. 2. 


the movement of the cable, sits between and to 
the rear of these drums, and directly in front of 
him there is a large indicating dial with a mov- 
able pointer, the pointer being connected in the 
proper manner to the drums so that it will indi- 
cate the position of the cage. The operator also 
has annunciators, bells and indicators, used as 
signals from the men at the foot and top of the 
shaft. 

A medium intensity of general illumination 
spplied by 100-watt type C lamps in RLM 
standard dome reflectors spaced on approximate- 
ly 15-ft. centers will provide all requirements in 
the hoist house. Foremost among these require- 
ments is the illumination of the dial indicating 
the position of the cage, and care should be 
exercised in order to have the overhead units 
light this dial to the proper degree. Some meth- 
od of making the face of the dial stand out in 
relief against positions marked on it should be 
adopted. For instance, the dial could be painted 
black and the moving hand white. Where some 
such means are not employed a local light should 
be provided; this should be a small lamp in an 
angle reflector. 

Powder House.—Since it is advisable not to 
have current-carrying wires in a powder house, 
the common method of providing light for the 
interior is to have a roo-watt type C lamp in 
an angle reflector project light into the room, 
there to be diffused by the white walls and ceil- 
ing. This could be mounted on either a long 
bracket attached to the side of the powder house 
or a metal pole placed 5 to 10 ft. away from and 
directly in front of the entrance. 


ILLUMINATION OF THE MINE PROPER. 


The interior uf the mine presents a problem 
which is radically different from that encoun- 
tered in other’ industries. Instead of having 
large areas with relatively high ceilings there are 
long passageways 12 to 15 ft. wide and but 6 or 
7 ft. high, sometimes extending for miles. In 
the ordinary building dependence is had on the 
walls and ceilings for reflection and diffusion of 
light. In the coal mine, with its jet black sur- 
roundings, the brightness of the light sources 
must be kept at a minimum, for with the dark 
background a bright light source becomes 
blinding. 

It is necessary, first, to install sufficiently large 
lamps to provide adequate illumination and, 
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Day View of Interior of Hoist House, Showing Operator’s 
Table and Indicating Dial. 
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Night View of Main Switchboard of Breaker Lighted with Three 100-Watt Type C Lamps in Angle Reflectors on Pipe - 
Brackets—An: Even Illumination of About 2 Foot-Candles Is Provided on the Board Proper, and the 
Work Bench Is Well Lighted. 


second, to arrange and equip them so that glaring 
conditions are avoided. This latter condition is 
helped if the walls in the vicinity of lamps are 
whitewashed to prevent the great contrast. Re- 
flectors also serve in hiding the lamp itself. 

The coal is brought from the mine in small 
cars which have their contents dumped on the 
conveyor. At this point the tags must be taken 
from the car and the cars tipped by hand with a 
lever. At the point at the top of the shaft where 
the cars are dumped, an outlet should be pro- 
vided approximately 5 ft. back from the edge of 
the platform and close to the ceiling opposite 
each dumping point, each outlet equipped with 
n angle steel reflector and a 100-watt type C 
amp. 

The area adjoining the mouth of the shaft 
should be illuminated for night work and to 
facilitate workers entering or leaving the cages. 
A simple pipe bracket fitted with a weatherproof 
dome reflector and 100-watt type C lamp is a 
suitable unit for this purpose. 

At the bottom of the shaft, where cars are 
loaded on the cages, good illumination is re- 
quired to enable the cars to be switched on the 
proper tracks and stopped at a definite point. 
Illumination should also be provided for a con- 
siderable distance from the foot of the shaft 
along the main gangway, since cars and motors 
are continually operating in this area. 

At the foot of the shaft the combination ef 
angle and dome reflectors is desirable. Angle re- 
flectors with too-watt type C lamps should be 
placed on the walls as near. the ceiling as prac- 
ticable and should be spaced approximately ro ft. 
apart. In order to meet the demands as out- 
lined above, at least four units are advisable on 
each side. If the gangway is narrow then it will 
be possible to stagger the units and still provide 
fairly uniform illumination. The reflectors 
should, in general, be turned so that they point 
teward the shaft to prevent glare in the eves of 


the locomotive operators who are approaching 
trom the dark mine. This arrangement also re- 
flects light toward the bottom of the cage. Be- 
tween each set of tracks and on 10 to 12-ft. cen- 
ters 100-watt type C lamps in RLM dome re- 
flectors should be placed as close to the ceiling 
as possible. 

It is assumed that 110 to 125-volt alternating 
current is available for the surface buildings and 
the area around the foot of the shaft. As one 
proceeds further in the mine, the demand for 
illumination is not so acute, but here switchpoints 


and other places, such as motor repair pits and 


shanties, must be lighted. It is probably neces- 
sary here to use the trolley circuits for lighting. 
High-voltage lamps are available for this work, 
but it is generally preferable to use two lamps 
in series. 

Where only a small amount of light is required 
a special mine lighting lamp, such as the 50-watt, 
250-275-volt mill-type construction, can be oper- 
ated from. the trolley circuit. This particular 
lemp is especially serviceable for illuminating 
the main gangway, where light should be pro- 
vided at intervals, depending on the curvature 
of the road, low roofs, etc. At all times the area 
lighted by at least one lamp should be visible. 

At the switching points two angle units are 
desirable, one on the side wall opposite the switch 
end so placed as to direct the light on the switch 
mechanism, and a second unit “in the neighbor- 
hood of 20 ft. further on for directing the light 
at the junction point. If the walls comprising 
the junction point are painted white and illu- 
minated this arrangement will be particularly 
effective. The location of the switching point 
will be visible from a considerable distance and 
the snapper can perform his work with confi- 
dence and safety. This general arrangement is 
shown in one of the illustrations. The two units 
can be operated in series on the trolley circuit. 

Foremen’s shanties and hospitals should have 
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their interiors painted in light colors to obtain 


the maximum utilization of light. In general, , 


dome reflectors placed close to the ceiling are 
desirable. Here also, two units in series can be 
operated from the trolley circuit. 

Motor pits should receive special attention, for 
it is necessary to make repairs in a minimum 
time; if the work is not well illuminated this 
cannot be accomplished. The motor repair barn 
of average size will receive sufficient general illu- 
mination if two 100-watt type C lamps in RLM 


“dome reflectors are hung as high as possible 


above the center of the track. The pit can be 
well lighted with 100-watt angle units in recesses 
at each side. Portable or hand lamps are neces- 
sary when it is necessary to examine the interior 
of motors and other apparatus. 


Use or ELECTRIC Cap LAMPS. 


If maximum production is to be secured, it 1s 
evident that good lighting should be provided in 
the headings on the working faces. On the other 
hand, it is scarcely practicable to run wiring to 
these parts of the mine. In the large mine the 
headings are very numerous and the expense of 
wiring would be high. The miners could not be 
trusted with the-maintenance of the equipment 
and a special gang would be needed to keep the 
eauipment in repair. After every blasting oper- 
ation the lighting equipment would either have 
to be removed or would be destroyed. Portable 
lighting is probably the best solution of the prob- 
lem. At present the miner’s lamp, either of the 
cap or hand type, is the principal source of 
illumination. 

The electric cap lamp is found most desirable. 
This consists primarily of a lamp mounting, bat- 
tery and suitable connections. Storage cells are 
most generally used in connection with the out- 
fit. These are of the lead or alkaline type and 
inclosed in nickel or aluminum casings for pro- 
tection. 

All portable electric lamps must be approved 
by the Bureau of Mines before permission is 
granted for their use. Some of the requirements 
to be met by such lamps are as follows: For 
hand and cap lamps the minimum light flux 
should be 3 and 1.5 lumens, respectively. This 
requires an average intensity of light of 0.4 can- 
dlepower. In the hand lamp it is Spread over a 
greater area. Light flux must be maintained 


constant throughout the enire battery life of 
12 hours. 

The portable electric lamp, although much 
Letter than anything which has ever been used 
before, still leaves much to be desired in the 
amount of light emitted. Larger portable out- 
fits are now being experimented with. These 
use batteries of greater capacity and are so ar- 
ranged that they can be set down at convenient 
points. Larger reflectors with higher candle- 
power lamps than used in the regular outfits are 
utilized and the intensities of illumination pro- 
duced are far in excess of anything which has 
been obtained. 


ILLUMINATION OF BREAKERS. 


Coal, as it comes from the mine, ranges in 
size from that of dust particles ‘to pieces measur- 
ing a foot or more across. Obviously, in the 
case of anthracite coal, it is necessary to grade 
these pieces in order to meet the demand for 
market sizes. This grading takes place in the 
breaker, which also reduces the larger fragments 
to marketable sizes. 

As the coal leaves the mouth of the shaft. 
after being raised from mine, it is lifted to the 
top of a chute and slides into the conveyor. This 
raises it to the top of the breaker where it is 
passed over shakers for the purpose of sep- 
arating the largest pieces. Here the first separa- 
tion of slate and other foreign matter from coal 
takes place. 

As access to and egress from the breaker can 
be effected by means of steps placed along the 
conveyor line, it is necessary to provide enough 
light to enable one to walk up or down the steps 
without likelihood of stumbling. Repair work on 
the conveyor is also facilitated by suitable amount 
of light. 

Light enough for all purposes can be provided 


Day View of a Dumping Point at Top of Shaft. an Angle 
Type Reflector Being Used. 
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These Illustrations Show a Comparison Between Old and Modern Lighting in Motor Repair Pits—One Installation Has 
Inefficient Lamps Without Reflectors and the Other Has Two 100-Watt Type C Reflectors in RLM 
Standard Dome Reflectors Which Give Good Distribution ana Intensity. 


by small type B lamps in porcelain enameled 
dome reflectors, spaced about 20 ft. apart and 
hung as near to the roof as practicable. 

The electric motor which, by means of a series 
of gears, drives the conveyor, is placed at the 
head of the conveyor line. A panel switchboard, 
together with annunciator, bell signals and tele- 
phone are also placed nearby. 

When laying out the lighting for this appa- 
ratus, care should be taken to see that a medium 
intensity of illumination is provided over the 
switchboard and gears. An arrangement which 
has proven satisfactory is to utilize 100-watt 
type C lamps in RLM standard dome reflectors 
spaced on centers approximately 10. by 12 ft. 
and mounted from 8 to 10 ft. high. One of the 
units should be placed about 5 ft. in front of the 
switchboard and another over the gears. 


Immediately adjoining the head of the con-. 


veyor are the picking bands, whereon the large 
pieces of coal and carbonaceous slate are sep- 
arated. These bands vary in length from about 
so ft. to 20 ft. For illuminating the long pick- 
ing bands, one row of 200-watt type C lamps in 
RLM standard dome reflectors, placed over each 
band and spaced about 12 ft. apart, gives a good 
intensity on the working surface. 

Where the shorter bands will not permit the 
use of a’row of lamps, one 500-watt type C lamp 
in a RLM dome reflector hung approximately 
15 ft. high, will light the working area satis- 
factorily. 

The remainder of the coal, after the initial 
separation of large pieces, passes through suc- 
cessive shakers which continue the grading into 
smaller sizes until the smallest marketable size 
is obtained. The final separation of slate from 
coal now takes place by means of picker boys, 
2nd the coal passes into the loading bins. As 
each car of coal, before shipment is made, is in- 
spected as to quality, it is necessary to have good 
illumination over the picking chutes in order to 
expedite the separation of foreign matter from 
coal. 

A system which has found favor makes use 
of one 500-watt type C lamp in a standard 
dome reflector for every three picking chutes. 
These units were hung 12 ft. above the chutes. 
znd a foot-candle meter showed an intensity of 
7 foot-candles on the working plane. 


A great deal of thought is always being ex- 
pended in the construction of breakers in order 
to facilitate the rapid handling of coal and also 
to prevent its being broken into small pieces for 
which the demand is less. One of the latest 
innovations is the process of continually washing 
the coal with water for the purpose of prevent- 
ing the formation of dust clouds and also to have 
a better grade product. The name “wet breaker” 
is derived from this fact. Aside from this, wet 
end dry breakers are essentially the same. Be- 
cause of this washing of coal, however, more 
light 1s needed when separating slate from coal, 
due to the fact that the reflection of light from 
the water on the pieces renders it difficult to 
make a close differentiation between the two. 
This point should be borne in mind when plan- 
ning a lighting system for such a breaker. 

When shipments of coal are to be made, coal 
cars are run beneath the breaker opposite the 
respective loading bins and by means of chutes 
the coal passed from bins to bars. As only a 
small amount of daylight reaches this point, 
artificial illumination is necessary. This can best 
be provided by means of 100-watt type C lamps 
in angle reflectors mounted high, so as to illu- 
minate the chutes and car interiors. 

Aside from groups of lamps placed at fixed 
working points, a modified system of general 
illumination consisting of isolated units of type 
C lamps in porcelain enameled steel dome re- 
flectors should be provided for at all landings, 
passageways and floored areas. The wattage 
recommended may seem excessive, but allow- 
ances must. be made for rapid dust accumula- 
tions on lamp and reflector and absence of re- 
flecting surroundings. | 

When bituminous coal is not prepared for 
the market no breaker is necessary in the mining 
of it. The coal is brought from the mine, usually 
transported a short distance to the tipple, and by 
means of this is dumped into waiting coal cars 
for shipment. 

Where the construction of the tipple will per- 
mit, 500-watt type C lamps in RLM standard 
dome reflectors mounted at least 15 ft. high 
should be placed where light is needed. Should 
overhead obstructions render this mounting 
height impracticable smaller wattage lamps in 
suitable reflectors can be used. 
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Portable Lighting “Furniture’ 


Nearly All Lighting Requirements of the Home Met by Portable 
Lamps—They Offer Means for Householders to Suit Their Own 
Tastes and Harmonize Lighting with Other Home Furnishings 


By M. LUCKIESH 


Nela Research Laboratory, Cleveland, Ohio. 


This is the seventh article of a series dealing 
with “Lighting and the Householder” written by 
Mr. Luckiesh for ELectricaL Review in which he 
has pointed out in an effective manner the possi- 
bilities of electric lighting in the home and given 
valuable suggestions to the electrical contractor, 
the fixture dealer and designer, the architect, the 
builder and the decorator for improvements in the 
neglected field of residential lighting. The pre- 
ceding articles appeared in the issues of March 13, 
March 27, April 10, April 24, May 8 and June 12. 

In the ‘concluding article, which will appear in 
the “Fall Lighting Issue” of ELECTRICAL REVIEW, 
under date of Sept. 11, Mr. Luckiesh will give an 
outline of the development and characteristics of 
period styles in lighting fixtures, with comment on 
their application and usefulness as light sources in 
the home.—EpitTor’s NOTE. 


In the foregoing articles considerable attention 
has been given to portable lamps, for they have 
several advantages over other lighting accesso- 
ries. They make excellent adjuncts to the fur- 
nishings of a home and their utility may be a 
by-product if desired. From the standpoint of 
practicability in lighting their mobility makes 
them supreme. 

There is a vast variety of portable lamps avail- 
able at the present time, but, with the exception 
of a few, they have not been designed with the 
possibilities of light control in mind. If careful 
attention is given to the requirements of lighting 
in various rooms and upon various occasions in 
the design of portable lamps they may be devel- 
oped to meet nearly all these requirements in 
the home. 

The householder is not skilled in the appraisal 
of portable lamps as to their ability to meet the 
requirements of pure utility as well as of decora- 
tive value. The former can be ascertained by 
testing the lamps in the store in the same man- 
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ner in which they are to be used in the home. 
For example, if a floor-lamp is to illuminate the 
piano, it does not take much imagination to 
ascertain the effectiveness of any lamp at the 
fixture store. If a decorative table lamp is to 
serve also as the principal reading lamp on the 
library table, the prospective purchaser can 
ascertain its effectiveness by seating himself near 
it. In fact, the salesman will do well to demon- 
strate such particular features as the distribution 
of light.* 

The fixture designer should experiment with 
sockets and metal and glass shades as inner 
equipment to be shielded by a textile, art-glass or 
metal shade. An indirect component is easily 
obtained and a portable lamp possessing’ this 
additional component is valuable in many places 
i, the home. Such a lamp also should be in 
great demand if it is demonstrated and properly 
presented. As a matter of fact, there appears 
to be no better field for the development of 
fixtures than that of portable lamps. 

Inspection of the usual display of portable 
lamps shows that they are carelessly designed. 
All too often the light sources are visible when 
they should be concealed by the shade. The 
remedies are so simple that it appears strange 
that they are not applied. A lowering of the 
shade, a shortening of the pedestal, the addition 
of a heavy fringe, or the use of frosted lamps 
sometimes achieve much toward satisfactoriness. 
Ofttimes the silk shade has a dark inner lining 
which not only uselessly decreases the efficiency 
of the lamp for reading purposes but produces a 
glaring condition, for light sources against a 
dark background are more glaring than when 


*“The Lighting Art.” by M. Luckiesh, p. 122; McGraw- 
Hill Book Co., New York City. 
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Portable Lamps May Be Produced to Fulfill Nearly Every Requirement in Which Utility and Beauty Are Combined. 
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viewed against a light background. Of course, 
the light sources should not be visible, but it is 
not always possible to keep them out of the feld 
of vision all the time. A white or cream-tinted 
lining is usually satisfactory. In making textile 
shades care should be taken to use a sufficient 
number of fabrics to make the lamp invisible 
through the combination and to combine colors 
in such a manner that by transmitted light the 
shade has the desired appearance. 


PorTABLE LAMPS FULFILL LIGHTING REQUIRE- 
MENTS IN THE Living Room. 


In the living room portable lamps can be so 
designed and combined as to meet all the lighting 
requirements. This method of lighting the living 
room is recommended without reservation except 
to insist upon a means for obtaining sufficient 
general illumination when the occasion demands 
it. Instead of the brackets at tne mantel, small 
portable lamps simulating candlesticks are satis- 
factory. Three heights of floor lamps are use- 
ful. Although the heights depend somewhat 
upon the shape of the shades, the tallest contain- 
ing a device for obtaining a powerful upward 
component, they should not be less than 65 ins. 
In rooms with high ceilings the floor lamp may 
te higher, as shown in Fig. 1. The ordinary 
floor lamp which supplies only a direct compo- 
nent is about 60 ins. in height (Fig. 2). A 
miniature floor lamp 50 ins. in height (Fig. 3) 
will be found very useful as a portable reading 
lamp. With a shallow shade its total height 1s 
about 46 ins. It is a decorative article devoid 
of the mechanical appearance of the ordinary 
floor lamp which is moved about for reading or 
similar purposes. Rarely is such a small floor 
lamp seen, but it combines utility and beauty in 
a most satisfactory manner. 

The table lamps, of course, vary considerably 
in height, depending upon their function. They 
should give a reasonable spread of light if they 
are to be used for reading purposes, but this 
feature can and should be demonstrated. A 
table lamp giving both direct and indirect com- 
ponents (Fig. 4) is quite practicable and although 
it is desirable that the top of the shade be as 
high as in the case of Fig. 1, practical considera- 
tions often call for a compromise. An ordinary 
table is 30 ins. high, so that a table lamp of this 
character should be at least 30 ins. in height. A 
reading lamp to be satisfactory must emit a rea- 
sonable spread of light, as shown in Fig. 5; that 
is, a line drawn from the light source to the edge 
of the aperture should make an angle of at least 
45 degrees with the axis of the pedestal. 


Use oF PORTABLE LAMPs IN DINING AND OTHER 
ROOMS OF THE HOUSEHOLD. 


There is no reason why portable lamps should 
not be as numerous as pictures in a living room. 
In fact, a room 14 ft. by 24 ft. can take care of 
eight or ten portables, including one on the 
library table, two floor lamps, a miniature floor 
lamp for reading purposes, two small ones on 
the mantel, a small decorative lamp on the book- 
case, a medium-sized one on a desk or small 
stand, and one or two very small decorative 
lamps on the piano. These are as ornamental as 
any bric-a-brac and as decorative as pictures. 

With the possible exception of the central 
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ceiling fixture the dining room can be success- 
fully lighted by means of portable lamps. Some 
may even prefer short candlesticks on the table, 
although these do not appear to be as satisfac- 
tory as a well-designed ceiling fixture for lighting 
the table. Small portables on the buffet and 
possibly on other furniture add much to the ap- 
pearance of a dining room if they contain small 
lamps and are very subdued in brightness. 

The library, den and sun room can be ade- 
Guately lighted by means of portables, for the 
requirements do not differ materially from those 
of the living room. In fact, nearly ‘all the light- 
ing requirements of the first floor of a home may 
be satisfied by means of portable lamps. 

In the bedrooms all requirements are met by 
portables. Two small lamps are quite satisfac- 
tory on the dresser and dressing table. and a 
small portable meets various other needs. In- 
asmuch as the person using the dressing table 
(which is about 30 ins. high) is usually seated, 
low lamps, as illustrated in Fig. 6, are desirable. 
The dresser is usually about 35 ins. high, and, 
inasmuch as the person usually stands before it, 
the portables should be high, as illustrated in 
Fig. 7; that is, they should be comparable in 
height to that of wall brackets employed for the 
same purpose. Fixtures may be fastened upon 
the articles of furniture in the bedroom and con- 
rected to baseboard or wall receptacles. 


RELATION OF LIGHTING TO OTHER FURNISHINGS 
OF THE HoME. 


Thus throughout the entire house, with the ex- 
ception of the bathroom, the kitchen, the base- 
ment and the ceiling fixture over the dining 
table, portable lamps can supply the lighting re- 
quirements. Even in hallways, if space permits, 
the portable lamp suffices. 

It 1s not necessarily recommended that this ex- 
treme use of portable lamps be adopted, but 
attention to the possibilities of this form of 
mobile equipment has been attracted for a pur- 
pose. Lighting may express a home so force- 
fully that the householder should be given every 
opportunity to satisfy his taste and desires. 
There is such a close relation between lighting 
and furnishings that portable lamps with an ade- 
quate supply of baseboard outlets make it pos- 
sible to carry out this relation. As the house- 
holder becomes better acquainted with the pos- 
sibilities of lighting and more adept at realizing 
them, he will become more and more insistent 
upon having the lighting suitable to his taste and 
to the furnishings. He will find this is most 
easily and satisfactorily accomplished by means 
of portable lamps which he has chosen or has 
had made. 

When a householder moves to another apart- 
ment or into a house which he has rented or 
purchased, he takes his furnishings with him into 
empty rooms. Doubtlessly he has insisted upon 


_a complete redecoration of the rooms to suit his 


taste and his furnishings. Why should he be 
obliged to accept the lighting effects which have 
been provided by some one else? If the rooms 
are adequately equipped. with baseboard outlets 
he need not resign himself to the lighting effects 
for which he is not responsible and which do not 
meet his desires. He moves his lighting “furni- 
ture” into his new home and should be thoroughly 
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_ satished if he has had the decorating done to 
suit him. This is a forceful argument for the 
installation of more baseboard outlets and for 
the more widespread use of portable lamps. 


BRACKETS AND CEILING FIXTURES SHOULD BE 
M ADE PORTABLE. 


But why stop at this point? Why not have all 
brackets and ceiling fixtures suspended upon 
hooks and attached by means of plugs? This 
part of the mechanism can be covered with the 
_ usual canopy and the appearance of a portable 
“fixture” need not be different than that of the 
present fixture. Incidentally, the term “fixture” 
was coined unwittingly because it doubtless has 
had something to do with the deep-rooted attach- 
ment that antiquated fixtures appear to form for 
ceilings and walls. It appears certain that more 
rapid progress would be made in residence light- 
ing 1f brackets and ceiling fixtures were attached 
by means of hooks and plugs and therefore were 
easily removable. The dealer could easily dem- 
onstrate new fixtures and even the householder 
could change fixtures without the use of tape and 
solder. The work involved in changing a fix- 
ture would be scarcely greater than that attend- 
ing the attachment of a floor lamp to a baseboard 
receptacle. 

Thus all the fixtures in the home excepting 
those which are purely utilitarian or unimpor- 
tənt could be portable in every sense. There 
appear. to be no fundamental objections and 
there are many advantages. Certainly, the in- 
adequacy of baseboard outlets, the consequent 
scarcity of portable lamps, and the fixedness of 
fixtures inhibit the development of residence 
lighting and the householder’s interest in light- 
ing. A ten-fold increase in baseboard outlets is 
one of the urgent needs, but besides these there 
are manv other improvements to be made. in 
lighting furniture, in their demonstration and in 
the general presentation of the subject of light- 
ing to the householder. 
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ELECTRIC VEHICLES TO BE FEATURE: 
OF NEW YORK SHOW. 


Practically every manufacturer of electric 
vehicles will be represented at the New York 
Electrical Exposition to be held at the Grand 
Central Palace, New York City, Oct. 6-16. 

The electric vehicles this year will be grouped 
cn the 47th street side of the second floor in- 
stead of being scattered among the various 
household and manufacturing exhibits as in for- 
mer years. With the vehicles thus grouped, this 
section of the electrical show will resemble very 
closely the automobile shows of the past. In 
view of the fact that the commercial car show 
by the Automobile Chamber of Commerce 1s not 
to be held this year, this electric vehicle exhibit 
takes on added importance. 

Among the electric vehicle manufacturers who 
will exhibit are the Baker R. & L. Co., the Com- 
mercial Truck Co. of America, the Lakewood 
Engineering Co., the Lansden Co., the Oneida 
Truck Co., the Steinmetz Electric Motor Car 
Corp., the Walker Vehicle Co. and the Ward 
Motor Vehicle Co. 


TELEPHONE PIONEERS TO MEET IN 
MONTREAL. 


The seventh annual meeting of the Telephone 
Pioneers of America will be held at Montreal, 
Que., Sept. 10-11, with headquarters at the 
Windsor Hotel. The morning of Sept. ro will 
be devoted to a business session, while the after- 
noon will be given over to the reading of a num- 
ber of prepared papers. The annual banquet of 
the Pioneers will be held in the evening. The 
second day of the meeting will be given over to 
a trip to the scenic and historic spots in and 
around Montreal, the trip being under the aus- 
pices of the American Telephone & Telegraph 
Co. R. H. Starrett, 195 Broadway, New York 
City, is secretary of the Pioneers and is in charge 
of the arrangements for the annual meeting. 


Old and New Types of Machine-Shop Lighting 


Good and bad shop illumination are shown in striking contrast in the illustration above. 


ne fui ut : 


Both show the 


same view in a machine shop ; the pictures were taken one before and one after the installation of a modern 


lighting system. 


cone-type reflectors. 


At the time the first picture (shown to the left) was taken, the shop was lighted with carbon 
and type B lamps hung at irregular heights and at irregular intervals. 
The average illumination was 0.2 foot-candles. At the time the second picture was taken 


Some of the lamps were shaded with 


a lighting system consisting of 100-watt, gas-filled, bowl-enameled lamps was installed on 10 by 10-ft. centers, in 
RLM standard dome reflectors hung 11 ft. above the floor. The average illumination was increased to 6 foot- 


candles. 


These two illustrations show what good lighting can do for the machine shop. 
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Exporting Electrical Equipment 
to Pacific Countries 


Market for American-Made Equipment and Machinery Exists 
in China, Japan, India and the Island Countries.of the Pacific 
Ocean—Ships and Credit Essential to Development of'Trade.. ` 


The decision of the National Foreign Trade 
Council to hold its 1920 meeting on the Pacific 
Coast and to devote the major part of the conven- 
tion's time to matters dealing with trade in Pa- 
cific countries and the Orient generally is a timely 
recognition of the importance of Pacific trade 
and of the part it must play in the future devel- 
opment of American business. In the coming 
years the Orient will claim an increasing share of 
attention from American manufacturers and ex- 
porters. 

Is Pan-Pacific trade, that is, the trade of all 
countries bordering the Pacific, worth seeking? 
The Westinghouse Electric & Manufacturing Co. 
thinks it is, and recently Edward M. Herr, its 
president, and A. L. Osborne, its vice-president, 
meade an extensive tour of the Far East for the 
purpose of studying trade conditions in China 
and Japan. Mr. Osborne, who 1s also president 
of the Westinghouse Electric International Co., 
said, while in San Francisco, the Oriental imports 
of American electrical goods have increased in a 
remarkable degree during the last year, and that 
the demand for electrical appliances for this year 
promised to greatly exceed the figures attained 
for 1919. Not only do Japan and China clamor 
for every kind of electrical machinery, but they 
demand American-made steam turbines and gear 
drives used in the production of electrical energy. 
= Mr. Herr said that the Westinghouse Electric 
& Manufacturing Co. had established a substan- 
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_hydroelectrical 


tial agency ine Tokyo in charge of experienced 
American engineers, and another at Shanghai. 
“Tremendous increases in American business 
with China, Japan and the Orient generally are 
knocking at the doors of trade on the Pacific 
Coast,” says C. P. Rakusen, member of the firm 
of Rakusen & Sons of Shanghai, who arrived in 
this country recently to establish brokerage and 
shipping connections at Vancouver, B. C., Seattle 
and San Francisco. He said: “Great strides 


-were being made in China by American business 


men who will eventually obtain for American 
ports business which has formerly gone to Eng- 
land and other European countries. This condi- 
tion is due to the present unfavorable rates of 
exchange which make English and European 
fields. undesirable for Oriental shippers.” 


CHINA PLANS TO DeveLop Its HYDROELECTRIC 
RESOURCES. 


China is planning to build the largest hydro- 
electric plant in the world, according to Jen 
Chow, who arrived in this country some time ago 
to purchase machinery and supplies for the 
Chengtu Light & Power Co., as well as to study 
development in the United 
States. 

Submitting figures showing that in 1917 China 
purchased $3,000,000 worth of electrical machin- 
ery and fittings from Japan, Frederick B. Thomp- 
son, a Denver, Col., business man who returned 


Hydroelectric Equipment on the Dock in San Francisco for Shipment to India. 


54 ELECTRICAL REVIEW 


Insulators Consigned to Honolulu. 


from the Orient some months ago, stated that, 
with the Chinese standing firm in their boycott 
of Japanese goods, American concerns have the 
greatest opportunity in history in China at the 
present time. He says that the Chinese will pay 


more, if necessary, for American merchandise’ 


rather than again buy goods from Japan. Japan 


is producing electrical machinery of small caliber, 


such as electric fans, etc., but when a more ambi- 
tious attempt is made, owing to lack of skilled 
labor and technical inefficiency, the cost is often 
greater than the price of the machine imported 
trom America. 

The steps necessary for the development of 
American trade with China are outlined in the 
annual report made by J. Harold Dollar, presi- 
dent of the American Chamber of Commerce of 
China. “Encouragement of a substantial char- 
acter must be given to American loans to China 
and to the sale of Chinese securities in American 
markets, for the very good reason that Chinese 
trade will be bound to follow the loans,” says Mr. 
Dollar. “It is necessary that adequate shipping 
facilities be provided, under the American flag, 
not only for the Pacific, but on the Yangtsekiang 
river as well. In this connection it is imperative 
that American ships carry American goods under 
treight rates as favorable as those obtaining from 
European ports to Shanghai, and capable of 
meeting the competition of the Japanese ships 
carrying American goods on the Pacific. Amer- 
ican banking facilities must be capable of quoting 
dollar exchange, and must be prepared to partici: 
pate in commercial and industrial enterprises in 
China.” 

Mr. ‘Dollar suggests that a school be inaugu- 
rated in Shanghai or Hong Kong large enough to 
accommodate 100 young men who could be ap- 
pointed to study the language, commerce and his- 
tory of the Chinese. From time to time these 
young men could be chosen for consular posts 
and upon completion of their courses could be 
appointed as resident managers of American 
firms in China. China is calling to the United 
States. The potential wealth of the country is 
immense and, if the United States is to get its 
share of the world’s trade, now is the time to ap- 
proach the Chinese government for concessions. 


According to the best authorities it is imperative - 


that American merchandise be not shipped to 
China in Japanese vessels. Invariably, it 1s said, 
the goods carried on Japanese vessels are un- 
loaded at Kobe, and that there are annoying de- 
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lays in trans-shipment and heavy freight charges 
imposed. 


IN THE MARKET FOR ELECTRICAL Ma- 
CHINERY OF ALL KINDS. 


INDIA 


Excellent opportunities are now offered to 
American manufacturers of electrical equipment 
in India. D. N. Sen, representing one of the 
argest exporting and importing firms in Asia, 
passed through San Francisco recently on his 
way to New York City and other eastern centers 
to establish direct connections with American 
manufacturers of goods needed in India. Mr. 
Sen stated that his purpose here was to get in 
teuch with American manufacturers of all kinds 
of electrical goods, machinery and implements, 
and to represent those manufacturers in India. 
He stated that India is anxious to trade with the 
United States, and that the country is rapidly 
developing its own resources in mineral, manu- 
facturing and agricultural fields. “Our greatest 
needs, just now,” he said, “are machinery, small 
power and spinning machinery for shops, and 
electrical equipment and apparatus of all kinds. 
America is about the only country in a position 
to furnish these goods, and I am here to buy 
them. But, when England and Germany get 
back into the market America will find herself 
competing with countries willing to furnish long- 
term credit to their customers. When that time 
comes you will find your markets dwindling un- 
less you meet the same requirements.” 

India is developing her hydroelectric resources. 
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The accompanying illustrations show Pelton 
waterwheels waiting on the: dock for shipment 
te the Andhra Valley Power Co. There are six 
15,000-hp. turbines built for operation under a 
1620-ft. head in this shipment. The electrical 
equipment is being furnished by the General 
Electric Co. There are at the present time 
niany engineering and industrial projects devel- 
oping for the subsequent betterment of general 
Indian conditions for which large purchases of 
machinery, supplies and equipment will be made. 
Whether they will be made in America or else- 
where is largely for America to decide.. Certain 
manufacturers are taking advantage of the situa- 
ticn and opening for themselves large and profit- 
able new fields. At the present time the Green 
Engineering Co., East Chicago, Ind., is filling’an 
order for 24 L-type chain-grate stokers ordered 
by the Tata Iron & Steel Co. for installation 
about 150 mi. inland from Calcutta. These stok- 
ers have grate areas of 8 ft. 6 ins. by 13 ft.. and 
will be installed in pairs under 1ooo-hp. boilers. 
The order includes waterbacks and ignition 
arches, making the furnace equipment conform 
te modern American practice, and will undoubt- 
edly be followed by repeat orders as the plant 
develops. : 


IsLanp COUNTRIES DEVELOPING IN THE MANU- 
FACTURING INDUSTRIES. 


The two great determining factors in the 
choice of equipment will be efficiency and time of 
delivery. If the American appliance can do its 


Wireless Transmitter Crated for Shipment to Honolulu. 
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A Shipment of Motors Waiting Shipment to Honolulu. 


required work efficiently, and if it can be laid » 


down where wanted in less time than that of 
competitors, its cost is not likely to be unduly 
considered. 

The Hawaiian Islands and the Philippines have 
been using a large amount of electrical equipment 
of various kinds, and the accompanying illustra- 
tions show shipments at the docks of the Matson 
Navigation Co., San Francisco, destined for the 
Hawaiian Islands. The greater portion of the- 
shipments to the Hawaiian Islands is carried by 
the steamers of the Matson Navigation Co. This 
company maintains seven steamers of its own 
and a fleet of Shipping Board steamers on the 
route between San Francisco and the Hawaiian 
Islands, and carry the greater part of the traffic 
between the two countries, every steamer taking 
out shipments of electrical equipment. 

In addition to the equipment shown in the illus- 
trations, there were, on the same dock, shipments 
for the Hawaiian Islands including wire, cable, 
telephone equipment. conduit, dry batteries, insu- 
lators, motors, pumps, transformers and many 
other items. 

The large number of cocoanut-oil mills estab- 
lished in the Philippine Islands during the past 
few vears has created a great demand for elec- 
trical equipment for their operation. In 1013 
there was only one cocoanut-oil mill in operation 
in the Philippines, but since that date 45 addi- 
tional mills have been built. Formerly the copra, 
which is the dried meat of the cocoanut, was 
shipped to the United States and Europe, where 
the cocoanut-oil was extracted. The cost of 
transportation in the more bulky form of copra 
and the deterioration to which this commodity 
vas subject during transit and while stored 
awaiting conversion into oil was a serious burden 
on the cocoanut industry, from which the oil fac- 
tories established in the islands have given relief. 
The country’s returns from its cocoanut industry 
have been immensely increased by the establish- 
ment of these mills, and incidentally, this im- 
mense increase has passed through the coffers of 
those who established.the mills and the labor en- 
gaged in operating them, and has opened up a 
rast new field to the manufacture of machinery. 

Cocoanut oil to the value of $1,146.183 was 
manufactured in the Philippines during the vear 
1914. When the profits in the industry first be- 
came apparent there arose a tendency to erect 
new mills. and in 1918 a total of $21,664. 159 
worth of the oil was manufactured by the various 
oil mills that had been hurriedly butt. 
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: Illumination of Hotel Huntington Grounds During N. E. L.A. Convention 


These gardens are 
laid out in a small can- 
yon covering approxi- 
mately 15 acres. For 
lighting the Japanese 
gardens, shown in the il- 
lustration at the left, six 
500-watt Western Elec- 
tric Davis floodlights 
were mounted at heights 
of 25 to 35 Tt. each 
equipped with 400-watt 
tvpe C lamps, which il- 
luminated the main sec- 
tion and also the tops of 
the tall eucalyptus trees 
approximately one-quar- 
ter mile away. On the 
left side were located 
eight 500-watt foodlights, 
each equipped with 400- 
watt lamps, which were 
focused across the gar- 
den and illuminated the 
shrubbery on the right- 
hand side of the canyon, 
and also covered the 
lawn and pools with 
wide-angle rays from the 
same units. On the 


right-hand side were lo- 
cated six 500-watt wide- 
angle floodlights to cover 
the center and left-hand 
side of the garden. These 
lamps were located at an 
angle that removed any 
glare from the hotel 
buildings, thereby allow- 
ing guests the opportu- 
nity of viewing the 
grounds without looking 
directly into the light 
sources. 

The patio, shown in 
the illustration at the 
right, has a. large bed of 
fowers and a date palm 
in the center, with trop- 
ical plants, palms and 
large trees at the sides 
The center section and 
palm were illuminated 
by four Western Electric 
“utility’’ units, each 
equipped with 20-watt 
type C lamps. The oak 
and large palms in the 
border were illuminated 
by two 509-watt floodlight 


units, while the low bor- 
der plants were illum- 
inated by the use of 
elliptical angle reflectors 
set in the ground. 

The main tropical gar- 
dens, shown at the left, 
are located at the north- 
east side of the buildings 
and cover approximately 
two and one-half acres. 
They consist of tropical 
fowers, ferns, palms and 
small plants. This sec- 
tion was illuminated by 
the use of 15 units 
equipped with 200-watt 
tyne C lamps. 

The lighting effects 
shown in the illustrations 
were laid out and in- 
stalled under the super- 
vision of A. G. Humph- 
reys. electrical engineer 
of the plant department 
of the Southwestern 
Shipbuilding Co., Fast 
San Pedro, Cal., and J. 
G. Loomer. Western 
Electric Co., Los Angeles. 
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EDITORIAL COMMENT 


Use of Portable Electric Lamps 


Everyone is familiar with the portable electric 
lamp, both on a tall pedestal for standing on the 
floor and with a shorter standard for table or 
cesk use; but until he has read the article by 
Mr. Luckiesh appearing in this issue he will not 
realize the future possibilities of portable lamps. 

There is no question but that the tastes and 
idiosyncracies of the individual householder may 
be satishied more easily by a varied choice of 
movable lamps of every shape, size, color and 
price than by the more limited range of wall and 
ceiling fixtures. The very fact of their portabil- 
ity renders possible a more elastic scheme of 
artistic lighting than where the exact position of 
each lighting point was fixed at about the same 
time that the location of the staircase and kitchen 
sink were decided upon. 

With a change in the style and position of the 
furniture, the artistic arrangement of a room 
calls for a rearrangement of the pictures on the 
wall, of rugs, of curtains and perhaps of wall- 
paper. But unless it is a comparatively simple 
matter to change the electric lighting scheme, 
that remains. Not infrequently it is the despair 
cf the householder with a soul above the merely 
necessary or the merely useful. He is helpless, 
and submits to the inevitable. In the end he 
forgets that the lighting is imperfect and his 
guests are the only sufferers. We have all of us 
had to endure the tortures of ill-lighted rooms 
or the milder discomforts of inartistic lighting. 
Sometimes brilliant points of light against a 
dark background strike the eye painfully, how- 


ever inoffensively we may sit in the proffered | 
chair. At other times it is a massive semi-trans- 


parent receptacle, suggesting a sarcophagus for 
flies, which is the cause of our discomfort. 
Mr. Luckiesh was surely not unaware of these 


unfortunate examples of domestic lighting when 


he put in his plea for a variety of portable lamps 
in the home. There is much to be said in favor 
of his suggestions; but attention should be paid 
to matters of detail, such as the best location for 
the wall or baseboard outlets, and the possible 
objection to a large number of flexible connec- 
tions. These are undesirable if they are long and 
liable to interfere with free movement over the 
floor of the room, and unless they can be easilv 
concealed they are not always artistic. 

With an increased number of portable lamps. 
the length of the flexible connecting wire could 
no doubt be shorter than is now customary, and 


improvements of one sort or another would un- 
doubtedly suggest themselves. There is room, 
however, for mechanical improvements in plugs 
and sockets, or in whatever means may be 
adopted to render convenient and easy the shift- 
ing of portable lamps from one place to another. 
After all, the plea made by Mr. Luckiesh is 
mainly for a greatly increased number of base- 


. board outlets, which would enable the house- 


holder to arrange his lighting in accordance with 
Lis individual requirements. The provision of a 
larger number of baseboard outlets than has 
been customary in the past would undoubtedly 
be a step in the right direction. 


Standardization of Electrical 
Equipment 

A tendency to standardize—to subordinate 
ideas to systems, to group things into classes, | 
and permit no departure from a specified type 
or size—is not always commendable even if it 
should result, as it usually does, in cheapening 
production by enabling large quantities of iden- 
tical articles to be manufactured instead of 
smaller quantities of generally similar articles 
all destined to perform approximately the same 
function. | 

If an attempt to standardize is made too early, 
before an industry or system. of operation may 
be said to have passed the experimental stage, 
it may lead to results very far from beneficial, 
because it will tend to check development and be 
the cause of much waste at a future time when 
additional knowledge and new- ideas call for 
radical changes which may no longer be deferred. 

On the other hand, there are times when 
standardization may be very necessary to check 
waste and inefficiency. In the development of 
dynamoelectric machinery, it was no doubt well 
to let each manufacturer experiment with his 
own designs, and apply in his own manner his 
somewhat crude ideas on the subject of electro- 
magnetic phenomena. But later, through the 
“survival of the fittest,” the dynamo took a cer- 
tain shape and was made generally of the same 
size and in the same manner by competing manu- 
tacturers. In its development it had reached 
the stage where designs, types and sizes might 
be standardized without hampering the industry. 

Is it not possible that the time has now come 
when a little more standardization may be of 
considerable advantage? Development has been 
hindered by the world war, but a period of great 
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progress in the electrical industry appears to be 
akead of us. We have had a little breathing 
time while looking about us for the means 
wherewith to finance these prospective under- 
takings, and it may be that we would be well 
advised to consider very seriously the advan- 
tages of standardization on a larger and more 
comprehensive scale than in the past. 

As an example, if we could standardize fre- 
quencies, discarding the 60 cycles and 25 cycles 
which are a gradual outgrowth from the experi- 
mental past, and. make all alternating-current 
apparatus for one standard frequency of, say, 
so cycles, would not that greatly simplify not 
cnly the manufacturer’s problems but also those 
of the user? There would be no question as to 
whether or not an induction motor would oper- 
ate on a particular source of supply—all induc- 
. tion motors would work perfectly on all alter- 
nating-current sources of supply. 

Again, with the growing demand for elec- 
tricity in the rural districts where the farmer is 
learning to appreciate the advantages to be de- 
, Trived therefrom, now, if ever, is surely the time 
to standardize not only the frequency and volt- 
age of the supply, but also the construction of 
rural overhead lines and even the transformers, 
switching, and protective devices to be used in 
connection with them. This would at least have 
the effect of ousting “cheap” construction, which 
in the long run always proves unsatisfactory and 
fails to give the user the service he has a right 
to expect. 

Small undertakings when transmitting dis- 
tances of 10 or evén 20 miles tend to use too low 
a pressure, and this pressure may be almost ány- 
thing from 4400 to 33,000 volts. Moreover, 
these smaller users of power usually fail to pro- 
vide themselves with spare transformers. The 
result is that a breakdown often means a pro- 
longed shutdown. If the pressures for such un- 
dertakings were standardized, transformers 
could be more easily obtained and the industry 
as a whole would be benefited. 


Real Illumination in the Home 

Homes for the family are being advocated on 
every hand, and in many places homes are actu- 
ally being built in large numbers to overcome the 
great shortage of housing resulting from long- 
deferred construction. Unfortunately, some of 
the larger building programs are being carried 
through without properly providing for illumina- 
tion or the other electrical conveniences and ne- 
cessities on what would be considered a modern 
basis. Permanent homes now being built will 
still be in use many years from today, and the 
cenveniences of the present will become the ne- 
cessities of tomorrow. 
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The artificial lighting of a house has more in- 
fluence in making it into a home than any other 
individual feature. The family in the city is sel- 
dom assembled during the daylight hours, so that 
it is in the evening and under the influence of 
artificial light that the home comes into its own 
and draws together the bread-winner and his 
family. Good lighting eases the tired eyes and 
allows the body to come to repose and be re- 
freshed in rest, while poorly arranged artificial 
light has just the opposite effect and defeats the 
very purpose of an otherwise comfortable home. 

Managing organizations directing the home 
building campaigns have memberships composed 
of business men, bankers, material dealers, real 
estate men, building labor representatives and 
sccial workers, but no illumination experts. Good 
artificial illumination can save more priceless eye- 
sight than can ever be corrected after once im- 
paired, and the cost of installing correct home 
lJumination is less than simply attending to one 
case of impaired vision, to say nothing of the 
immense loss in comfort and physical efficiency 
resulting from failing sight. Why not take a 
truly worthy illuminating expert on the housing 
boards and make use of the best that can be had 
just to save the efficiency of the present and fu- 
ture ‘workers, if for no other or more worthy 
purpose. oe 


Gathering Knowledge About 
Illumination 


Each of us connected with the electrical indus- 
try knows some detail or some fact trivial or 


important about illumination. Many know the 


same few facts and a few know. many facts, 
while all together we have a mass of knowledge 
about light and illumination. 

The Illuminating Engineering Society pro- 
poses to collect together in a single paper or 
report the aggregate or composite of all available 
knowledge with regard to lighting principles. It 
is a task worthy of such an organization and, 
when completed, should serve as a foundation 
or starting point for future and further studies 
on light and illumination. It should also serve 
to point.out for present use the correct principles 
to apply in the solution of the practical problems 
in hand to-day. We are all interested ‘in illu- 
mination, we all should know the correct and the 
incorrect uses and applications of light, and we 
should all contribute our mite of knowledge to- 
wards the success of this worthy effort of service 
being undertaken by the Illuminating Engineer- 
ing Society. On another page of this issue will 
be found an outline of the method by which con- 
tributions will be made in accordance with the 
plans prepared by the society. 
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THE WEEK’S NEWS 


Reports of Important Meetings, Developments and Other Happenings of the Electrica 
Industry and Its Allied Interests 


SYMPOSIUM PLANNED BY ILLUMIN- 
ATING ENGINEERING SOCIETY. 


Paper Will Be Prepared Comprising a Composite of 
All Available Knowledge Regarding 
Lighting Principles. 


An interesting and novel scheme is being 
adopted to secure the material required in the 
preparation of one of the papers to be presented 
at the next annual convention of the llluminat- 
ing Engineering Society, to be held in Cleveland, 
O., Sept. 27-30. Preston S. Millar, who is in 
charge of the program, is circulating a request 
for available information arranged in a manner 
suitable for co-ordination. Directions included 
i: the request show the manner of treatment de- 
sired, but it is also suggested that other contribu- 
tions may be made if conditions require it. The 
directions subdivide the characteristics of illu- 
mination and the characteristics of installation 
into their various component parts, giving atten- 
tion to natural and artificial light, day time and 
night time, exteriors and interiors, direction, 
glare and its causes, shadows and color, the place 
to be lighted, light sources and lighting acces- 
sories. The various items are further divided 
so that opportunity is given to treat the subject 
in any or all of its many phases. Further direc- 
tions indicate the treatment to be given in rela- 
tion to point of view. A contributor may select 
a utilitarian, decorative, spectacular or special or 
varied point of view, depending upon the nature 
and character of the specific information which 
he has to give. 

In order to bring the information to a definite 
point it is requested that each contribution state 
which points are regarded as established, which 
are indicated and which are believed to be unde- 
termined. Such a specific set of directions 
should make it possible to present information 
in a useful manner, and result in the preparation 
of a paper that will be a valuable contribution to 
engineering literature. 


SLIGHT IMPROVEMENT SHOWN IN 
COAL SITUATION. 


Shipments Increase in Some Sections of the 
Country, but Supply Is Still Far Below 
Normal for Summer Season. 


Some improvement in the coal situation is re- 
ported from most sections of the country during 
the past week, but the situation is still acute 
enough to cause worry on the part of central- 
Station operators. 

Difficulty in obtaining cars for loading pur- 
poses is now the main trouble in preventing a 
normal supply of coal leaving the mines each 
day. Figures for the mining district of Central 


Illinois show that in the past two weeks the min- 
ers have been able to work approximately only 
one-half their usual working time, owing to the 
lack of cars. 

In the bituminous fields of Pennsylvania the 
car supply has been better and the mines have 
been operating full time. That the mine oper- 
ators have awakened to the seriousness of the 
situation 1s made evident through the fact that 
several large delegations of coal operators, ship- 
pers and dealers have visited Washington re- 
cently to urge on the Interstate Commerce Com- 
mission the necessity of furnishing more cars 
for the purpose of transporting coal. 

The fact that July 5 was generally observed 
as a holiday this week was ‘another setback to 
the quick movement of coal, as few, if any, of 
the coal-hauling railroads moved much freight 
or. that day. Toward the latter end of the week 
the reports were that coal was moving in heavy 
volume, but still far below the volume needed to 
bring the midsummer supply up to normal. 

An interesting sidelight on this latter situation 
can be gleaned by the figures issued by the 
United States Geological Survey on the ship- 
ments of coal by water to Lake Superior ports. 
Up to and including June 26 the tonnage of lake 
coal for the season is 3,519,000. In the corre- 
sponding period of 1919 it was 9,130,000 tons, 
and for 1918 7,699,000 tons, showing that ship- 
ments this year are 5,600,000 tons behind those 
for last year. At this time of the year the ship- 
ment of coal to the upper lake ports should be at 
its height, and the fact that such shipments are 
5.600,000 tons behind those of last year can be 
taken as a fair index of the coal situation in 
other parts of the country. 


GENERAL ELECTRIC CO. WINNER IN 
COOLIDGE PATENT SUIT. 


United States District Court Holds that New Jersey 
Company Was Infringing on Wrought 
Tungsten Patent. 


A decision in favor of the plaintiff was given 
late last week by Hugh M. Morris, judge of the 
United States District Court, in the suit brought 
Ly the General Electric Co. against the Inde- 
pendent Lamp & Wire Co. of New Jersey. 
The litigation, which has extended over a period 
of nearly five years, has reference to the Cool- 
idge wrought tungsten patent, which it was 
claimed by the plaintiff had been infringed by 
the defendant. oie 

In stating its opinion, the court reviewed the 
history of tungsten since its discovery in 1781. 
The brittleness and hardness of the material 
prior to the production of Coolidge metal were 
undesirable features for a lamp filament. The 
specific problem was how to change a metal 
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which was naturally non-ductile into a ductile 
metal that could be drawn into wire of small 
size, and would not break under ordinary condi- 
tions of handling or when subject to vibration. 

The opinion was expressed that the important 
feature of the patent, at least so far as the 
process claims are concerned, was the method of 
t-rocedure, and not the particular means by which 
the method shall be practiced. Yet the specifi- 
cations point out not only the method of pro- 
cedure but also complete mechanical devices 
whereby the method can be operated. By a 
process of alternate heating and drawing 
through dies, differing very slightly in size, Cool- 
idge succeeded in producing a tungsten wire that 
had lost its brittleness and was ductile even when 
cold. In the opinion of the court, this solution 
of the problem involved invention. The defend- 
ant had cited certain publications and patents to 
show anticipation of the Coolidge invention, the 
most important of which was the publication of 
the French scientist, Moissan, who published in 
1807 his discoveries relating to the practicability 
of welding porous tungsten by hammering at 
temperatures considerably below the melting 
point. The Moissan process does not, however, 
appear to have practical application on a large 
scale, and experts have testified to the effect that 
true welding does not occur and that the effect 
of the hammering is merely to close up inter- 
stices and render the mass more compact. Dr. 
Liebmann had testified that he had produced a 
product which tallied exactly with the descrip- 
tion given by Moissan, but he had stopped where 
Moissan had stopped. 

Toward the end of his decision, Judge Morris 
said: “I am constrained to conclude, therefore, 
that the Moissan metal cannot, in fact, be 
worked, and that Moissan did not discover that 
tungsten is capable of being worked.” And 
finally, quoting Walker in his work on patents 
(Sec. 57): “Novelty is not negatived by any 
prior patent or printed publication unless the in- 
formation contained therein is full enough and 
precise enough to enable any person skilled in 
the art to which it relates, to perform the process 
or make the thing covered by the patent sought 
to be anticipated.” 


FARM LIGHT MANUFACTURERS MEET 
” WITH PUBLISHERS. 


Hold Conference in Chicago With Agricultural 
Publishers’ Association in Order to Visualize 
Problems of Farmers. 


A joint meeting of farm electric light and 
power manufacturers and farm paper publishers 
was held in the Hamilton Club, Chicago, on 
June 29, at a dinner given by the Agricultural 
Publishers’ Association, 41 manufacturers and 
publishers and their representatives being 
present. l 

Frank B. White, managing director of the 
publishers’ association, who served as chairman, 
before introducing the guests of the evening, dis- 
cussed the work of the association in holding 
industrial conferences and the important com- 
mittee work that had grown out of them. The 
purpose of the electric light and power confer- 
ence, he said, was to enable the manufacturers 
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te visualize for the publishers something of the 
farmers’ light and power problems and how 
these problems are being met by them, and how 


the publishers might assist in passing on depend-. 


able information to their subscribers relative to 
the scope and uses of power and light plants and 
how these plants may serve modern farm needs. 
One important result of the discussions was the 
decision of the manufacturers to appoint a com- 
mittee which will function with a committee 
from the association. | 

Frank B. Amos, of the Lalley Light Corp., 


who served as chairman for the electric group, © 


spoke of the need of co-operative effort and out- 
lined briefly some methods. The following 
manufacturers and representatives were called 
upon for their ideas, and all of them expressed 
their optimism for the future of the business and 
their belief that the plans of thé joint committee 
would be productive of good results: P. L. Ver- 
schuur, Alamo Farm Light Co.; L. B. Williams, 
Willys Light Co.; E. D. Doty, Delco Light Co. ; 
J. M. Smithson, Phelps Light & Power Co.; 
A. B. Tilton, Sunnvhome Electric Co.; Harry 
C. Phibbs, LeRoy Kling Advertising Co., coun- 
selor for the Globe Electric Co.; I. J. Arnsfield, 
Fairbanks, Morse & Co.; P. V. McNulty, Na- 
tional Utilities Corp.; G. W. Cowell, Alamo 
Farm Light Co., and J. D. Warvig, Globe Elec- 
tric Co. 


SUPPLY MANUFACTURERS DISCUSS 


STANDARDIZATION. 


Standardization in the manufacture of elec- 
trical supplies was the chief topic discussed at 
the section meetings of the Associated Manutac- 
turers of Electrical Supplies held at New Lon- 
don, Conn., June 28-30. The sections met indi- 
vidually, but one open meeting being held, that 
on Monday night, when T. M. Debevoise spoke 
on the benefits to be gained from the social as 
well as the business meetings of the association. 
The necessity of closer co-operation between the 
manufacturer of electrical supplies and central- 
station companies was stressed at all the sessions. 


MADISON (WIS.) SECTION, A. I. E. E. 
NAMES OFFICERS. l 


G. C. Neff, general superintendent of the Wis- 
ccnsin River Power Co., was elected chairmaıir 
of the Madison ( Wis.) Section of the American 
Institute of Electrical Engineers at the last meet- 
ing of the section. F. R. Winders, a member of 
the Wisconsin Railroad Commission, was made 
a member of the executive committee. Harold 
M. Crothers, instructor in electrical engineering 
at the University of Wisconsin, is secretary of 
the section. 


SCHENECTADY SECTION, A. I. E. E.. 
TO INSTALL OFFICERS. 


The Schenectady Section of the American 
Institute of Electrical Engineers will install new 
officers for the ensuing year at the August meet- 
ing of the section. The officers to be installed 
are H. R. Summerhayes, chairman; A. G. Dar- 
ling, H. H. Dewey and R. C. Muir, vice-chair- 
men; F. L. Kemp, treasurer, and H. Goodwin,. 
Jr., secretary. 


himposiums 


E E S 
Ta? 


AES ! 


+ 4 
eres, E 


pete 


i bo dail 4 ed 
EER a 
Fe ange Waa ee 
EE hs 
awash AEON. 
ete were d 
UB cae gk 
or ad TH Ts 
“ravers, eleg 
bites San ' 
erin aunt 
lie r ai 
eo TET ers 
q ` 
moa thg a ee 
ae Lt eee `N 
+ r K ke = 
3 Ny tced lor 
Cr) ra 
aul itty aya 
1 4 y. 1 = 
a tin 
yl diy Ihr, 
vre a" 
RE arta” TuT i 
: ~. Perote 
i Renon ny 
ae =i teh 
nse eae 
SS ON var 
ee ae 
EN Wr, 
soe glo, 
aS d ny? Cas 
ha 
hr b 
SATRI gr \i 
nobe.. j 
; OU Cay Lai 
as i m g : 
ee ny ne. Boas 
oË Sets a 
oa Tulinen 
EFR ona 
ane | ka Wo 
a Was a) 
` S Tee bee ; 
NSH Sarit g 
© gl E 
sue Lion Ci 


lc Usher 


T Ame, Wee 
X S 


July 10, 1920. 


61 


Symposiums Mark Annual Sessions of American Institute 
of Electrical Engineers 


Technical Program Includes Papers on Electrical Machinery, Protective 
Devices, Electric Welding, Power-Factor and Other Important Topics 


Following the address of President Calvert 
Townley and the reports of the technical com- 
mittees, presented at the first day’s session of the 
thirty-sixth annual convention of the American 
Institute of Electrical Engineers, held at White 
Sulphur Springs, W. Va., June 29 to July 2, and 
mention of which was made in last weck’s issue 
of ELecTrRICAL Review, the remaining days of 
the convention were devoted to presentation and 
discussion of papers on electrical machinery, 
protective devices, electric welding, power- factor, 
excitation and miscellaneous subjects. 

Over 300 members were in attendance, and 
besides the technical sessions, the program com- 
mittee provided for adequate entertainment 
curing the four days of the convention. This 
included golf and tennis tournaments on all four 
cays, a baseball game on Thursday afternoon, an 
informal reception on Tuesday evening, a piano 
recital on Wednesday evening by Prof: V. Kara- 
petoff, dancing on various afternoons and even- 
ings, and various sorts of entertainment for the 
ladies on all four days. 


ELECTRICAL MACHINERY PAPERS. 


The technical program on Wednesday morning 
included five papers on electrical machinery and 
four on miscellaneous subjects. 
ery papers, one was on the classification of large 
steam turbogenerator failures by Philip Torchio, 
New York Edison Co.; one on ventilation and 
temperature problems in large turbogenerators 
by B. G. Lamme, Westinghouse Electric & Manu- 
tecturing Co.; one on temperature in large a-c. 
generators by W. J. Foster, General Electric 
Co.: one on embedded temperature detectors in 
large generators by F. D. Newbury and C. J. 
r echheimer, Westinghouse Electric & Manufac- 
turing Co.; and one on eddy-current losses in 
armature conductors by R. E. Gilman; West- 
inghouse Electric & Manufacturing Co. 

Mr. Torchio presented an analysis of the 
causes of failure of 55 generators ranging in 
size from 5000 to 30,000 kw. The larger units 
were of recent design, whereas the smaller ones 
dated back as far as 16 years. His analysis 
sLows that 33 failures occurred in armatures, 16 
in fields, 4 in both armatures and fields and 2 in 
terminals. Of the armature failures, 50%% were 
due to heating. He found that the insulation, 
although fully capable of withstanding the maxi- 
mum temperatures encountered, was damaged 
mechanically by expansion and contraction of 
the copper. He concluded that, since too great 
range of operating temperature is bound to cause 
generator failure, the operating copper tempera- 
ture should be limited at or near 100 deg. C. 
He advocated, as a means of weeding out cracks 
and defects caused by defective workmanship. 
that the test voltage for windings should be three 
times full voltage plus 1000. 

In his discussion Mr. Torchio said that closer 
co-operation is needed between manufacturers 
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and operators of generators. Operators are 
coing all that they can to improve power-factor ; 
they do not desire to obtain the last bit of energy 
from their large generators, since they realize 
that continuity of service and safety are more 
Valuable than the returns from an over-load. 
When asked for an expression of opinion about 
the magnitude of limiting temperatures, Mr. 
Torchio said 185 to 200 deg. C. might be consid- 
ered safe, provided the service was continuous. 


ANALYSIS OF TURBOGENERATOR FAILURES. 


In discussing Mr. Torchio’s paper, F. D. New- 
bury, Westinghouse Electric & Manufacturing 
Co., recited the results of an analysis of failures 
of W estinghouse turbogenerators. Every failure 
of a generator designed to produce 15,000 kv-a. 
or more that occurred during the interval from 
1013 to 1920 was included in his analysis. The 
insulating material was mica. Temperature 
rises Of 50 deg. were expected, but in some cases 
were 200 deg. The causes of the failures have 
been eliminated where possible in later machines. 
The failures number 22, of which the manufac- 
turer accepted responsibility for eight and the 
cperator for 11, while the responsibility could 
not be placed for three. Five of the eight fail- 
ures were traced to defects in manufacture and 
three to faulty design. All eight occurred after 
four or five years of service. Four of the 11 
were caused by fires outside of the armature 
winding, four by abnormal voltage, one by ice, 
ard two by operation under conditions known to 
he dangerous. In two cases in which no respon- 
sibility was fixed, the operators thought that the 
cause of failure was attributable to armature 
heating. 

Furthermore, 19 of the failures were caused 
by operating hazards, for which the generator 
was not responsible, and in five of them tempera- 
ture is believed to be a contributing cause. By 
Classifying the machines into those above and 
those below 11,000-volt rating, Mr. Newbury ob- 
served that the number of failures in the two 
classes was identical. 

W. J. Foster, General Electric Co., and R. B. 
Wilhamson, Allis-Chalmers Mfg. Co., objected - 
to requiring a test voltage for windings amount- 
ing to three times normal voltage plus 1000. 
Both agreed that the value is impossible of at- 
tainment in high-voltage generators. Mr. Fos- 
ter, besides specifying 6000-volt machines as the 
maximum size to be submitted to this test, stated 
that the larger the power-factor the less the tem- 
perature range. W. F. Dawson, General Elec- 
tric Co., thought that mica is not responsible for 
many failures. He uses mica for insulating all 
machines for 4000 or more volts and fabric for 
all others. Robert Treat. General Electric Co., 
discussed limiting values of temperatures. 

Mr. Lamme’s paper, which was read by F. D. 
Newbury, was discussed by R. B. Williamson and 
W. J. Foster, the former calling attention to the 
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imperative need of care in obtaining thorough 
insulation of laminations, especially in turbo- 
generators. Care must be taken in varnishing 
cores to prevent arcing. Once an arc occurs, 
heating follows necessarily and finally failure. 
It is desirable to anneal punchings. Mr. Foster 
interpreted Mr. Lamme’s paper by citing con- 
crete facts. He has made computations to show 
that the weight of air passing through a gener- 
ator in 50 minutes is equal to the weight of the 
generator. Since one part by weight in one hun- 
dred million parts of air is dust, ‘the amount of ` 
dirt entering a machine is considerable. If the 
dust happens to be oily or damp or to contain 
much carboniferous material it is likely to lodge 
u a machine and offer a starting point for fires. 


TEMPERATURE IN LARGE GENERATORS. 


The matter of temperature in large gener- 
ators received considerable attention. Papers by 
W. J. Foster, F. D. Newbury and C. J. Fech- 
heimer and by R. E. Gilman referred to it. Dif- 
ference of opinion existed concerning the merits 
of the methods employed to measure tempera- 
tures. Some preferred the method of inserting 
detectors and others preferred the resistance 
method. There was unanimity of opinion in 
that the actual maximum temperature in the 
copper is not appreciated and is not easily, if at 
all, measurable. Those who discussed the sub- 
ject include W. L. Slichter, Columbia Univer- 
sity; James Lyman, Sargent & Lundy, eae 
B. L. Barns, Canadian, General Electric Co. ; 

S. Loizeaux, Baltimore; Selby Haar, see 
engineer, New York: S. R. Bergman, General 
Electric Co.; W. J. Foster, and others. 

The miscellaneous papers consisted of three on 
theoretical aspects of electricity and one on the 
nianufacture of porcelain insulators for high- 
tension circuits. The papers included one on 
the corona voltmeter by J. B. Whitehead and T. 
Isshiki, Johns Hopkins University; one on re- 
active power and magnetic energy by Joseph Sle- 
pian, Westinghouse Electric & Manufacturing 
Co.: one on theory of speed and power-factor 
control by John I. Hull, General Electric Co., 
and one on high-tension insulator porcelain by 
W. D. A. Peaslee, Jeffrey-Dewitt Insulator Co. 

Dr. Whitehead’s paper was referred to as one 
of the classics of the literature of the Institute. 
He was complimented for the exhaustive way in 
which he treated the subject. His paper was 
discussed by C. L. Fortesque, Philip Torchio, A. 
E. Kennelly, J. Slepian, L. W. Chubb and F. W. 
. Peek, Jr. Mr. Slepian’s paper was discussed by 
W. H. Pratt, General Electric Co., and C. L. 
Fortesque. Mr. Pratt- disagreed with some de- 
ductions made by the author. and Mr. Fortesque 
called attention to the fact that the paper de- 
scribes a handy method for measuring reactive 
power. 


SESSION ON PROTECTIVE DEVICES. 


W. D. A. Peaslee stated that porcelain can be 
made that is nearly as strong as cast iron in both 
tension and compression. It also can be made 
absolutely impervious. He has devised a test for 
imperviousness that is extraordinarily delicate. 
Those who discussed his paper requested the co- 
operation of users in keeping records of per- 
iormance of insulators placed in service. Only 


recently has a scientific study of the design, man- 
ufacture and use of insulators been begun. The 
paper was discussed by II. B. Vincent, Day & 
Zimmerman, Philadelphia; C. L. Fortesque, and 
G. I. Gilchrist, Pittsburgh High Voltage Insu- 
lator Co. 

The program for the session on protective de- 
vices made provision for four papers. One was 
on the use of reactors on large central-station 
systems by R. F. Schuchardt, Commonwealth 
Edison Co., Chicago: one on stability of high 
pewer generating stations by C. P. Steinmetz; 
one on voltage stresses in reactors in service by 
F. H. Kierstead and Roval Meeker, General 
Electric Co.; and one on the calculation of mag- 
netic force on disconnecting switches by H. B. 
Dwight, Canadian Westinghouse Co. The first 
of the group was a description of several dis- 
turbances and burn-outs that occurred in the 
Chicago system, whereas the other papers were 
tl.eoretical discussions of observed phenomena. - 

The paper by Dr. Steinmetz was a mathemat- - 
ical analysis of the behavior of the Chicago sys- 
tem while the disturbances were in effect. The 
paper considered the condition of groups of al- 
ternators operating under steady load, or when 
oscillation occurs, or when slip occurs. It also 
considered the matter of reactors, and contained 
calculated quantities to illustrate their effect on a 
system when a disturbance occurs. The paper 
Ly Messrs. Kierstead and Meeker contained the 
results of experimental data obtained from tests 
of voltage stresses existing in current-limiting 
reactors under different conditions. The paper 
by Mr. Dwight contained the derivation and ex- 


-emplhihcation of formulas from which the 


amount of magnetic force tending to open a dis- 
connecting switch can be calculated. 


THEORETICAL CONSIDERATION OF REACTORS. 


In the discussions of the three papers involv- 
ing theoretical considerations, opinion was not 
unanimous. Concerning the evidence presented 
Ly Mr. Schuchardt, no disagreement existed. 
Dr. Steinmetz presented a written discussion, 
read by R. E. Doherty, General Electric Co., in 
which he analyzed the situation of the generators 
that existed while the disturbed conditions of the 
circuit was in effect. He concluded that during 
the September breakdown all generators were 
out of synchronism because of low voltage, and 
during the May breakdown none of the gener- 
ators broke synchronism. 

Several opinions were expressed concerning 
the value of reactors as protective devices when 
disturbances occur. In Philadelphia, where a 
dual system, one 25 and the other 60 cycles, ex- 
ists, reactors are on the gen rator and outgoing 
feeders of the 25-cvcle system, but on the feeders 
only of the Go-cycle system, according to Robert 
A. Hentz, Philadelphia ElectricyCo. He believes 
that feeder reaction is most valuable as a means 
of maintaining small the values of current at the 
time of a short-circuit. P. G. Jamison, Com- 
monwealth Edison Co., said that the necessity 
for reactors is thoroughly established. They are 
valuable, not only to protect equipment in a sys- 
tem having a ring bus, but also to protect cus- 
tomers on radial lines. He suggested the use of 
reactors for substations and for transmission 
pres that become distribution lines. James Ly- 
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man stated that he has made it a custom in de- 
signing large systems to install feeder and bus 
reactors. However, in a ring bus system, he ar- 
ranges the reactors so that at any particular time 
only one of them intervenes between two gener- 
sting stations. 


Reactors Protrecr DISTRIBUTION SYSTEM. 


Philip Torchio took exception to the idea that 
reactors are intended to protect generators. He 
feels that their function is to protect the system 
instead. Their effectiveness has been proved 
adequately by use in New York City during the 
past eight years. D.C. Jackson stated that re- 
actors are recognized now as a necessary kind of 
apparatus, but wondered whether or not they 
will introduce additional difficulties for the op- 
crating engineer. A. E. Bauhan, Pennsylvania 
Water & Power Co., Baltimore, and C. J. Hal- 
sey, Electric Arc Cutting & Welding Co., also 
contributed to the discussion. 

R. E. Doherty was first to discuss the paper 
by Dr. Steinmetz. He undertook to differentiate 
between the various aspects of synchronizing 
power. He called attention to the fact that the 
term conveys several ideas and, when it is used. 
should be defined. It may refer to the power of 
the machine that is ahead, or to that of the 
machine that is behind, or to the average of both. 

H. R. Woodrow, New York Edison Co., called 
attention to the fact that reactance must depend 
on the plan of the system. In a circular or ring 
system, it should not exceed 30% of total capac- 
ity, but it may be larger in a radial system. He 
suggested using reactors only when the total ca- 
pacity exceeds 80,000 amperes. E. G. Merrick. 
General Electric Co., stated, on the contrary, that 
the matter of reactors for any system is not a 
matter to be adjudicated by rule of thumb but by 
special study. The value of reactors is estab- 
lished. J. A. Johnson, Ontario Power Co., feels 
that Dr. Steinmetz’ paper does not meet the gen- 
eral case because it applies specifically to condi- 
tions in a circuit supplied by a turbogenerator. 
Circuits supplied by dynamos driven by hy- 
draulic turbines present different conditions be- 
cause of the surge and the hesitancy of a gov- 
ernor to control the motion of the turbine. Os- 
cillations in the motion of a turbine occur be- 
cause of the inability to shut off the power 
suddenly. This can be done by the governor on 
a steam turbine. 


CoMPUTING STABILITY OF LARGE SYSTEMS. 


Prof. V. Karapetoff proposed that methods of 
computing problems of $ bility of large systems 
be revised. He suggested using energy equations 
rather than its components—volts, amperes, etc. 
D. C. Jackson and R. L. Doherty replied, how- 
ever, that, since only approximate results are de- 
sired and the number of variables is manifold, 
the general solution is unnecessary at present. 
Others who discussed the paper were D. W. 
Roper and H. R. Summerhayes. 

The paper by Messrs. Kierstead and Meeker 
was discussed by several. J. F. Peters, Westing- 
house Electric & Manufacturing Co., thought 
that the paper placed too much stress on condi- 
tions not often met in practice, and can not be 
met in an underground distributing system. He 
saw no relation Penyen length of wave and 


ELECTRICAL REVIEW 63 


length of loop. Resonance is blamed for many 
things for which it is not responsible. Philip 
Torchio said that his experience proves that 
breakdowns are caused by defective apparatus 
rather than by surges. He never has had fail- 
ures from surge voltage. H. B. Woodrow ques- 
tioned whether or not the additional apparatus 
suggested will not give more trouble than its 
absence. A. Nyman suggested that, unlike re- 
sisters, reactors will smooth out waves rather 
than reflect them. Philip Torchio said that the 
resister will absorb energy because of the high 
frequency, but Joseph Slepian said that a resister 
cannot absorb energy unless a current is flowing. 
Prof. A. E. Kennelly suggested that the merit of 
the paper lies in showing the advantages that the 
devices may have. H. B. Dwight and C. L. For- 
tesque also contributed to the discussion. 

The paper by H. B. Dwight was discussed by 
Prof. V. Karapetoff; A. Nyman, Westinghouse 
Electric & Manufacturing Co.: E. G. Merrick, 
and Prof. Kennelly. Prof. Karapetoff again 
called attention to the desirability of employing 
equations in which the terms are of energy. 
These equations lend themselves with conveni- 
ence to computing the force on switches. By 
applying a rule which says that an electric cur- 
rent, without saturation, always collects 50% 
profit for doing work, he derived the equation, 
for the force. F=o0.5/*dL/dS. 

In addition, he urged the appointment of a 
committee on mathematics as a means of elimin- 
ating unnecessary demonstrations in papers pre- 
pared for the Institute. A. Nyman stated that 
he had used successfully the method of computa- 
tion suggested by Prof. Karapetoff. 


ELECTRIC WELDING SESSION. 


Because of the large number of papers sched- 
uled for the Thursday evening session, a rule 
was adopted to read them by title only and allot 
the session to discussion. Eight papers on weld- 
ing were discussed. Those discussed and their 
authors included a paper on the design of con- 


-stant-current generators for arc welding by K. L. 


Hansen, Mechanical Appliance Co.; one on 
automatic welding apparatus by S. R. Bergman 
and H. L. Unland, General Electric Co. ; one on 
ere-welding machines by Alex. Churchward, 
Wilson Welder & Metals Co.; one on character- 
istics and performance of arc-welding machinery 
by A. M. Candy, Westinghouse Electric & Man- 
ufacturing Co.; one on arc-welding machmery 
by W. A. Turboyne, U. S. Light & Heat Cor- 
poration ; one on electropercussive welding by D. 
F. Miner, Westinghouse Electric & Manufactur- 
ing Co.; one on electric arc-welding apparatus by 
Robert E. Kinkead, Lincoln Electric Co.. and one 
on a-c. transformers for arc welding by C. J. 
Holslag, Electric Are Cutting & Welding Co. 

A difference of opinion existed concerning 
the relative merits of direct and alternating cur- 
rent for welding work. C. J. Holslag stated that, 


. i the end, the latter will supersede the former. 


His reason was that the control when alternating 
current is being used is fairly accurate. In dis- 
cussing the components of are voltage, he de- 
scribed it as composed of three quantities, ele- 
mentary voltage, /R voltage. and holding or 
guardian voltage. A. M. Candy. on the other, 
hand, stated several reasons for preferring di- 
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rect-current apparatus, among which is the rea- 
son that the arc starts quickly. S. R. Bergman 
described a means of arranging the air gap ina 
reactor so that the effect of variation in width of 
gap is obtained automatically with variation in 
the amount of current. The method consists of 
inclining one face of the gap. 


Pow ER-F ACTOR SESSION. 


The session on power-factor opened with a 
brief. statement by F. V. Magalhaes of the pur- 
pose and work of the special joint committee ap- 
pointed for the purpose of composing a tentative 
definition of power-factor. The committee was 
formed jointly with one from the National Elec- 
tric Light Association. In arriving at its defini- 
~ tion, opinions were solicited from a large number 
of men interested. These definitions and expres- 
sions of opinion then were classified and com- 
bined into the two definitions submitted, which 
are: 

(1). Power-factor in a polyphase circuit is the 
ratio of the total watts to the (arithmetical) sum 
of the volt-amperes in the several phases, each 
measured to a non-inductive neutral point. This 
definition may be otherwise expressed as the 
weighted mean of the individual power-factor in 
the phases (weighted according to the volt-am- 
peres in each phase). 

(2). Power-factor in a polyphase circuit is the 
ratio of the total watts to the vector sum of the 
volt-amperes in the several phases. 

As the original arrangement under which the 
committee was created provided that it be ter- 
minated after making its report, G. A. Sawin 
moved that the committee be continued and 
make a final report on the definition. It was 
instructed, while arriving at its conclusions, to 
take into consideration the opinions expressed by 
those who discussed its preliminary definitions 
and the following resolution: Resolved, that 
the polyphase power-factor be defined as being 
derived from the ratio of the active power to 
reactive power. 

_ DEFINITIONS OF POWER-F ACTOR. 

The discussion of the definitions showed that 
there was a wide divergence of opinion over 
some aspects of them. G. G. Post, Milwaukee 
Electric Railway & Light Co., urged the neces- 
sity of definitions because measuring instruments 
cannot be devised until the definitions are com- 
posed. Prof. V. Karapetoff deprecated the use 
of the cosine, which has its origin in the use of 
ammeters and voltmeters. He advocated the use 
ot the tangent. Furthermore, confusion exists 
because men attempt to describe any right-angled 
triangle by specifying more than two quantities. 
He proposed a triangle in which the base repre- 
sents watts and the vertical represents a quantity 
for which he suggested the name of re-watts. 
C. J. Fechheimer called attention to the necessity 
of differentiating between power-factor proper 


and unbalance. P. M. Lincoln stated that no . 


difficulty exists about a conception of power-fac- 
tor in single-phase circuits, but in polyphase, 
other things, such as unbalance factor, confuse 
the conception. C. G. Fortesque agrecd with 
Mr. Lincoln and, in addition, urged the establish- 
ment of theoretically perfect definitions whether 
they are used or not, 
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R. D. Evans called attention to the fact that, 
by the proposed definition, power-factor for a 
single-phase circuit cannot be applied to a poly- 
phase, but the various elements of the latter all 
can be measured. A. E. Kennelly argued that, 
first, if a polyphase system is not out of balance, 
the power-factor can be determined as in a 
single-phase system, and, second, if the polyphase 
is out of balance, power-factor becomes a matter 
cf academic discussion of no practical value. 
The important question is unbalance. A satis- 
factory solution can be obtained by determining ` 
the power-factor, as 1s done in a balanced sys- 
tem, and multiplying it by an unbalance factor. 
Philip Torchio said that this scheme is in prac- 
tice in New York City and is proving to be sat- 
isfactory. 

W. H. Pratt, General Electric Co., suggested 
that some distinctive name should be chosen for 
the factor alluded to in the second definition, and 
H. B. Dwight recommended the adoption of the 
second definition and a balance factor. He sug- 
gested the term “mag” as the name of a reactive 
power unit. A. Nyman urged that the definition 
adopted be of a nature such that it will permit 
the use of the present measuring instruments 
rather than instruments to measure new units. 


EXCITATION SESSION. 


Six papers were presented at the excitation 
session Friday morning. They included one on 
considerations determining the selection and gen- 
eral design of an exciter system by J. T. Barron, 
Public Service Electric Co. of New Jersey, and 
A. E. Bauhan, Penn. Water and Power Co.; one 
or. factors in excitation systems of large control: 
station steam plants by J. W. Parker and A. A. 
Meyer, Detroit Edison Co.: one on systems~of 
excitation by H. R. Summerhayes, General Elec- 
tric Co.; one on the application of d-c. generators 
to exciter service by C. A. Boddie and.F. L. 
Moon, Westinghouse Electric & Manufacturing 
Co.; one on exciter practice in the Northwest by 
J. D. Ross, Board of Public Works of Seattle, 
and one on generator excitation practice in the 
hydroelectric plants of the Southern California 
Edison Co. by H. H. Cox and H. Michener of 
that company. 

No great difference of opinion developed dur- 
ing the discussion.. The consensus seemed to. re- 
fine down to the two general opinions that (1) 
complicated exciting apparatus only increase the 
possibility of trouble without furnishing any 
great advantage over the simpler apparatus, and 
(2) simplicity and reliability are the principal 
characteristics to be demanded of the apparatus. 
There was no criticism that the more compli- 
czted apparatus did not operate satisfactorily. 
The only disadvantage in its use is its cost and 
the fact that it introduces opportunities for 
trouble. Some speakers alluded to the desirabil- — 
ity of automatic apparatus for small plants where 
the opportunities for large fluctuations in load 
are apparent. 

Those who engaged in the discussion included 
R. C. Muir, General Electric Co.; E. T. Bran- 
don, Hydro-Electric Power Commission of On- 
tərio; W. F. Sims, Commonwealth Edison Co., 
Chicago: E.G. Merrick, W. F. Dawson, V. Kar- 
apetoff, W. J. Foster, R. E. Doner C. J. Fech- 
heimer, and James Lyman. 
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COMMERCIAL PRACTICE 


New-Business Methods, Policies, Rates and Kindred Central-Station Matters for the 
Man Engaged in Selling Electricity 


DUQUESNE CO. ADOPTS EMPLOYES 
RETIREMENT PLAN. 


Pittsburgh Central-Station Company Arranges Pen- 
sion Scheme for All Male Employes 
Reaching 70 Years of Age 


The Philadelphia Co., operating the Duquesne 
Light Co. (Pittsburgh, Pa.) and other affliated 
companies has put into effect a retirement plan 
for employes that is one of the most liberal pen- 
sion systems ever adopted by a large corporation. 

The plan provides that all male employes who 
lave reached the age of 70 years, and all female 
employes who have reached the age of 65 years, 
shall retire from actual service. In addition all 
male employes who have reached the age of 65 
years, and all female employes who have reached 
the age of 6o years, and whose term of service 
with the company has been 25 or more years, 
may at their own request or in the discretion of 
the company be retired from active service. 
while all males who have reached the age of 60 
years and females of 55 years, whose term of 
service with the company have been 30 or more 
years, may retire from active service at their 
own request. 

The payment for regular allowances under 
these classes will be as follows: For each year 
of the employe’s term of employment 2% of the 
average annual pay during the 10 years next 
preceding retirement, provided, however, that 
the company may, in its discretion, base such 
allowance upon the average annual pay of the 
ten consecutive years of service during’ which the 
retired employe was paid the highest rate of 
wages. The minimum allowance will be $25 
per month, and the maximum allowance will 
not be more than 75% of the average annual 
pay. upon which the allowance is based. 

In addition the company may retire any em- 
ploye whose retirement on account of advancing 
years is desirable, or who has become perma- 
nently incapacitated or disabled: through sickness 
or injury, following a service of 15 years with 
the company. The amount and duration of al- 
lowance in such cases will. be determined by the 
company. 

The announcement by the company also pro- 
vides that “allowances granted to employes re- 
tired on account -of age and length of service 
shall’ continue from date of retirement to date 
of death of the employe and so long as the com- 
pany shall continue insurance upon the lives of 
its employes, for the protection of their bene- 
ficiaries,:the amount of insurance carried upon 
the life of any employe at the time the employe 
is ‘retired from active service under this plan 
shall be continued.” | 

‘The’ only stipulation made by the company in 
giving the retirement: plan to its ai is that 


no person over the age of 45 years who entered 
the employ of the company subsequent to June 
I, 1920, shall be eligible to the payment of an 
allowance. ; 


PUBLIC EXPLOITATION BY a a 
IS IMPOSSIBLE. 


“Public exploitation by the public utilities is 
impossible under the present system of commis- 
sion control,” said John H. Pardee of the J. G. 
White Engineering Corp., New York City, 
speaking on the subject of “Greater Production” 
before the National Chamber of Commerce. 

“The service companies,’ he said, “do not 
want to exploit the public, would not if they 
could, because if for no other reason, they rec- 
ognize that such a policy would be bad business 
for them. All they ask is a square deal, restora- 
tion of their borrowing power and the right of 
the capital invested in their highly necessary 
enterprises to earn a reasonable return. Meas- 
ures which hamper utilities inevitably have 
greater evil effect on the general public. 

“The statement that costs have advanced needs 
nc proof. Their revenues are inadequate to pay 
cperating expenses and make the extensions nec- 
essary to the good of the communities in which 
they operate. The situation is full of menace, 
not only to the millions who have invested their 
money in utility securities but to the general pub- 
lic. The utilities are necessary to the public 
welfare and anything that will help them better 
their service and their operating conditions gen- 
erally is to public advantage.” 


USE ELECTRIC POWER TO PUMP OIL 
IN TEXAS FIELDS. 


Pumping and drilling oil wells by means of 
electric power will be practiced extensively in 
the Central West Texas fields when the large 
power plant of the Oil Fields Electric Co., situ- 
ated near Fastland, Tex., is finished. The first 
unit of this plant is already in operation and 
power for pumping a number of wells in the 
Ranger field is being furnished. The company 
is subsidiary of the General Electric Co., and 
the dam that has just been built across the Leon 
river and the electric equipment will have cost 
more than $2,000,000 when finished, it 1s stated. 

Power transmission lines are being constructed 
to all parts of the petroleum producing region 
and within a short time electric power will be 
used for pumping several hundred wells and the 
drilling of many others. The Texas & Pacitic 
Coal and Oil Co. is preparing to abandon the 
use of gasoline for fuel for pumping 42 of its 
wells in this section. All of the other larger 
companies will substitute electric power for 
gasoline. It is asserted that a larger and more 


‘ ~ 
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regular production can be obtained from the 
wells by the use of electric power for pumping 
than by the present methods. There will also 
be obtained a saving of the labor of two men 
for each well, besides the lower cost of power. 


IOWA COMPANY USES POSTCARD FOR 


METER READINGS. 


Sends Return Card to Customers on Farm Lines 
Who Mark Positions of Meter Hands 
on Facsimile Dial. 


A novel use of a return postcard is made by 
the Iowa Light, Heat & Power Co., Grinnell, Ia., 
in handling the accounts of its customers on farm 
lines of which the company has a large number. 
It is too expensive an operation for the company 


Name ` nk es Date... — -...—.. 


Mark on this card the position of the hands on the meter. Indicate 
each by a stiaght line drawn from the center circle to the outside 
circle. showing the exact position of the hand on the dial. Detach 
this half of the card and MAIL AT ONCE. Cards must be mailed at 

| @arilest possible time in order *o enable us to get bills out the first of 
the monta. 


INSTRUCTIONS 
It is to your advantage as well as ours to make out these carde cor- 


rectly, according to instructions, and to mail them to us AT ONCE, | 


so that you may receive a correct bill for the current you have used, 
on the first of the month. It is necessary that we have your co-oper- 
ation. 


Postcard Used by lowa Light, Heat & Power Co. to Ob.- 
tain Meter Readings from Customers on Farm Lines. 


to furnish meter readers to travel over the terri- 
tory covered by the farm lines for the purpose of 
reading the meters, so at the end of each month 
the company sends each customer a postcard on 
one-half of which is shown facsimiles of the dials 
ov the meters but with the meter hands left off. 
The customer as soon as he receives his postal 
card goes to his meter and on the facsimile dials 
on the postcard marks the positions of the meter 
hands and mails the postcard back to the office 
where the reading 1s made and the bill sent out. 

Once in about every six months a line inspector 
drops into the farm house and reads the meter 
and makes a report to the office, thus giving a 
check on the reading of the meter by the farmer, 
for if there has been any misreading of the meter 
or wrong marking of the position of the hands on 
the postcard dials the fact is apparent at once and 
an additional bill is sent to the farmer for the 
amount due. Reports made by the company of- 
ficers state that there are very few instances 
where it has been necessary to send additional 
bills to farmers, as practically every meter read- 
ing is found to have been made correctly when 
the inspector turns in his reports. 
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The farmers are very prompt about returning 
the meter readings, but in case of any delay a sec- 
ond postcard is sent after five days with a special 
request that the meter be read and the card re- 
turned at once. This method has always been 


- found effective. 


WASHINGTON COMMISSION ORDERS 
EARNINGS REDUCTION. 


A ruling of unusual importance has been filed 
by.the Public Service Commission of Washing- 
ton. In it the commission reduces the earnings 
of the Puget Sound International Railway & 
Power Co. on its Everett business from 43.60% 
upon its electric power business, and from 
11.61% upon its lighting business to 8% on the 
valuation of each. In the order the commission 
accepts the company’s challenge of state juris- 
diction for regulatory purposes over electrical en- 
ergy sold for power. In doing this the commis- 
sion undertakes to separate and value for rate- 
making purposes electrical energy for lighting 
and for power. It is considered certain that 
this ruling will be contested in the Supreme 
Court on a former Supreme Court decision in 
what is known as the Inland case from Spokane, 
wherein the court held in effect, that sale of sur- 
plus or “dump” power should not be considered 
as a public use subject to commission regulation, 
Lut a use subject to any disposition the company 
might be able to make of it. 

In the Everett ruling the commission con- 
cludes that the Supreme Court in the Inland case 
did not intend to exclude from commission regu- 
lation different conditions such as it finds exist 
at Everett in the sale of power as an established 
business. ; = 


ELECTRICITY PROVES PRACTICAL 
FOR HEATING INCUBATORS. 


A third of a million chickens a season is the 
proposed capacity which a customer of the Pa- 
cific Power & Light Co., Portland, Ore., intends 
to attain in his electrically-operated chicken farm 
known as “‘Henacres.” His output this season 
will be in the neighborhood of 100,000 chickens, 
as compared with 45,000 for last year. This 
farm started with one small electric incubator 
in 1915 and now is equipped to operate on a 
large scale, having a single incubator with a 
capacity of 20,000 eggs. The total connected 
load for this plant consists of 33.5 kw. for heat- 
ing and 3 kw. for lighting. For emergency 
service a 20-kw. d-c. generator is installed at 
the farm and is so arranged that it may be driven 
from the owner's truck. An incubator load is 
ideal for the central-station, being steady for 
24 hrs. a day. j 


BOSTON EDISON CO. CUTS PRICE OF 
LIGHTING SERVICE. 


The Edison Electric IHuminating Co. of Bos- 
ton has made a reduction of 5% in the price 
charged consumers for its lighting service. The 
change will affect about 115,000 consumers out 
of a total of 125,000. At the time of announcing 
the price reduction the company also announced 
that the company would increase the wages of 
all employes 10%, effective July 1. 
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CONTRACTOR-DEALER 


An Exchange of Ideas and Experiences on Advertising and Selling Methods, and Store- 
keeping for the Dealer in Electrical Goods i 


THREE CENTURIES OF PROGRESS IN 
WASHER DEMONSTRATION. 


Effective Comparison of Various Steps in Develop- 
ment of Home Laundering from Washboard 
to Modern Electric Washing Machine. 


With a centrally located store and an unusually 
large front window for display purposes, one 
dealer made the most of it in a series of wash- 
ing-machine demonstrations. Dressing the win- 
dow in the manner of a stage setting, with an 
exterior showing two sides of a house and a 
panel of landscape at the back, the dealer used 
the foreground to display three steps of a cen- 
tury each in the development of domestic laun- 
dering. 


One of a Series of Window Displays Showing Development 
and Economy of Modern Washer. 


_ Nearly one-half of the space on the right of 
the display was devoted to a demonstration of 
the 18th century method of washboard rubbing 
and hand wringing. In the center was placed a 
19th century washer of the hand-cranking type. 
At the left was displayed the latest type of elec- 
tric washer and wringer. The generous use of 
placards told the story convincingly and invited 
a continued interest in the daily rearrangement 
of the display. One of the cards presented a 
table of costs of washing the old way. Another 
invited the observer to “Watch our window 
tomorrow.” 


ELECTRIC SEWING MACHINE SALES 
RESULT FROM CAMPAIGN. 


Dealer Demonstrates Advantages of Motor-Equipped 
Machine in Comparison With Old-Fashioned 
Foot Power Machine in Selling Campaign. 


In one of the larger cities of Ohio recently an 
electrical appliance dealer did a little investi- 
gating and discovered that many foot-power 
sewing machines were being sold every week in 
- homes that were wired for electricity. In seek- 


ing the solution of this problem he arrived at 
the conclusion that it was because the sewing- 
machine agent is following selling methods which 
he has found from hard-earned experience will 
sell sewing machines. 

This dealer found it hard to sell motor- 
equipped sewing machines at the store. For one 
thing, it was difficult to get the prospective cus- 
tomer into a receptive state of mind with a 
demonstration of the machine in the display 
room with other customers coming and going, 
and with other distracting displays about. He 
decided that he must get into the homes. 

He finally found his solution in a campaign in 
which he combined store selling with home dem- 
onstration. He planned his drive well in ad- 
vance. He sought and got the co-operation of 
the manufacturer, obtained and made use of his 
dealer helps and then engaged some specialty 
salesmen who had previously sold foot-power 
machines. 

The dealer met with his staff and instructed 
and inspired them—fired them with the spirit of 
the campaign as a commander fires his soldiers 
on the eve of the battle. He advertised his 
campaign in the papers and used his mailing list 
to secure leads for the sales force to follow up. 
He employed a young woman to demonstrate the 
electric sewing machine in the show window. An 
extra electric sign flashed news of the campaign 
—apparently nothing was overlooked. So suc- 
cessful was the first campaign that it has be- 
come an annual event with this dealer. 


WAYS IN WHICH MANUFACTURERS 
MAY HELP JOBBERS’ SALESMEN. 


Manufacturers who insist that their represen- 
tatives become thoroughly familiar with their 
line of products have the best chances of suc- | 
cess. Unless the manufacturer's representative 
has a thorough knowledge and an enthusiastic 
belief in his line he is sure to encounter difficulty 
in selling to the jobbers and to jobbers’ sales- 
men according to a statement by M. A. Ober- 
lander, supply sales manager, Western Electric 
Co., New York City: 

It has been found excellent practice for the 
manufacturer's representative to accompany the 
jobbing salesman on a short tour among his 


customers until it is assured that the latter fully 


understands the best methods of selling the 
products. 

The jobber’s salesman should be made fa- 
miliar with any advertising campaigns being con- 


Gucted by the manufacturer, and should be fur- 


nished the necessary samples and complete data 
to fully inform him as to the article or device. 
He should also be informed by the manufac- 
turer’s representative of the various possibilities 
of the product from the standpoints of utility 
and profits. 
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Business Hints for the Dealer 


Dealer Increases Business by “Wayside Demonstrations” — 
- Using Showcards.in Displays—The Banker a Friend in Need 


Some salesmen are so thoroughly saturated 
with their calling that they will not lay it aside, 
like a work apron, when they leave their place 
of business. They must needs keep their mind 
employed on the articles they handle even while 
seated in their homeward-bound car or coming 
down to work in the morning. It is true that 
this type of salesman is rather rare, but he is of 
sufficient number that one may pick him out in 
almost every street car or railroad coach, fre- 
quently talking “shop” to an acquaintance or 
chance listener. 

It is rather unusual, however, to meet a gales: 
man who will purposely carry on a small demon- 
stration in order to attract strangers to his line 
and advertise an article even though he will take 
no orders. At least one man of this type has 
successfully made what he terms “wayside dem- 
onstrations” on trains, street cars, in hotel lob- 
bies and station waiting rooms. He 1s assistant 
district sales manager for a large electric appli- 
ance manufacturer.and for that reason does not 
take direct orders as the result of -his off-duty 
efforts. If he arouses the interest of an elec- 
trical dealer to the point of ordering, he will 
accept the order and refer it to a jobber, or ask 
the dealer to send his order direct to the jobber. 
In case the bystander is a consumer he is re- 
ferred to leading electrical stores in his own city. 
This instance is cited as a hint of what might be 
accomplished by the dealer or an ambitious sales- 
man in the way of increasing sales. o 

The manufacturer's salesman in question is 
very fond of setting forth the merits of an ex- 
clusive feature called a thumb rest which iə» 
attached to an electric flatiron made by his com- 
pany. The purpose of the little thumb rest is to 
rest the wrist while ironing. When making his 
territory he usually carries with him one of the 

atirons, or perhaps just the handle complete 
with the thumb rest. Merely examining this, 
feeling of the grip and noting the action of the 
wrist, has caused the casual bystander or seat- 
mate to ask questions which lead up to an oppor- 
tunity to sell the product. He finds it a good 
plan to be ready with a few stories to relate in 
regard to the advantages of these particular 
features. 


DEMONSTRATING ELECTRIC Switcn WITH A 
LIGHTED MATCH. 


This company also makes a percolator to which 
it has added a very clever feature to prevent the 
percolator from boiling dry and melting down. 
This safety device is an automatic switch released 
by a small thermostatic bar. When the bar 
reaches a certain temperature it will bend over 
and release the switch, breaking the circuit and 
‘thus protecting the life of the percolator. 

The construction of the safety switch is such 
that it was possible to make a small working 
model that can be carried in the coat pocket. To 
operate the model the salesman would light a 


_- match and hold it under the thermostatic metal. 


The heat from the burning match has the same 
cffect as when the percolator is overheated and 
releases the switch. 

It was most natural that the lighting of a match 
to a small electric switch should appear novel 
and create a great deal of interest among ob- 
servers. This interest among the spectators gave 
the opportunity to explain this exclusive feature 
and would lead up to possible sales. Such dem- 
onstrations and explanations, made apparently 
without the object of selling, and especially out 
of regular trading hours, frequently reach and 
appeal to certain people who would pay little or 
no attention to a store demonstration. 

Handsome display advertisements of the manu- 
facturers in national magazines offer an excel- 
lent opportunity to spread the fame of an appli- 
ance in a way that will bring more trade to the 
dealer. This same salesman occasionally carries 
a magazine which he will take from his pocket 
and open it slowly to a choice advertisement of 
one of the apphances he handles. While reading 
the advertisement and studying its appearance, 
he holds it so others near him may observe its 
prominence. In his experience people frequently 
make remarks about the advertisement, thus giv- 


. ing him an opportunity to talk about the merits 


of the product and tell them where it is on sale. 


Juprcious Use or Suowcarps WILL MAKE THE 
. Winpow TALK. 


What a ready tongue is to a good salesman 
showcards are to a window display. Electrical 
dealers who have experimented with a view to 
definite results find that the descriptive card and 
the price tag in the window bring more cus- 
tomers into the store for further information and 
actual purchases than does the display, no matter 
how artistic, without the showcards. Apparently — 
many people are not yet thoroughly educated to 
electrical appliances and they therefore require 
something more in the line of practical informa- 
tion than is afforded by the mere display of an 
appliance in the window. 

Some dealers declare that a deaf and dumb 
window display cannot make the greatest possi- 
ble number of sales any more than can a deaf 
and dumb salesman. They have discovered that 
it takes a real artist to dress a window display 
so that the articles therein will sell themselves 
without something else in the window. to tell a 
real sales story. A display that would result in 
few or no sales without a showcard becomes a 
good sales maker if the right Kinig of showcards _ 
are ised. 

Since it is the imenom of sion cara to make 
the display window talk, it is important that they 
carry real sales messages. The shrewd dealer 
rever puts anything on a showcard that he would 
not say to a customer. An effective card carries 
a sound, sensible selling argument in.short words 
and concise. sentences. .Each window. display 
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should have from one to three cards to make it ` 


really talk. 


MAKING Frienps WITH THE BANKER Is Goop 
Business Povicy. 


' No man is going to lend money as readily to a 


person he does not know as to one he does know ` 


and in whom he has reasonable confidence. In 
these busy times when every dealer finds his 
contracts piling up far in excess of his normal 
capacity, he finds it very convenient to borrow 
a little money occasionally to finance special deals 
or contracts. In this way he is able to expand 


his business more rapidly and reap constantly 


increasing annual profits. 
If the dealer does not keep in touch with his 


banker; if he does not keep him informed to a 


certain extent of his prosperity, it is not going 
to be so easy to borrow money at the bank. Fre- 
quent loans, promptly paid, make a friend of the 
banker. Occasional loans of considerable size, 
which are not promptly paid, do not make a 
friend of him. It is the banker’s business to 
lend money. He must, however, investigate-the 
credit of his customers even more carefully than 


must the dealer of those to whom he sells his 


goods and services. The dealer has to a great 
extent fairly reliable information regarding those 
to whom he sells. If he does all his business 
through one bank, keeping his loans as small as 
possible and paying them promptly, the dealer 
thus supplies the banker with the same informa- 
tion in regard to himself. 


USING LETTERS TO SELL ELECTRIC 
- WIRING SERVICES. 


Contractors Who Employ Direct Mail Advertising 
Frequently Obtain Desirable Contracts 
Without Competitive Bidding. 


Selling services by mail is a scheme that can 
be applied to the electrical contracting business. 
t is proved by the success of those contractors 
who have been carrying on negotiations in that 
manner. A well-prepared letter may sometimes 
Carry a greater appeal to a man who contem- 
plates having his house wired than a personal 
solicitation, and. the effort and expense is a 
great deal less. l 


Under present-day conditions contracts on 


very large buildings are not always let to the 
lowest bidder. Those having contracts to let 
have come to realize that there are more im- 
portant factors in a contract than that of price. 
They. have learned by experience that : many 
times the low bidder is the most poorly equipped 
for the work and the resulting construction or 


wiring proves very costly because. af inferior 


workmanship and material that is ultimately dis- 
- closed. 7 l n 

With the contractor who. is selling service it 
will be found that his services are bargained 
for on the basis of reliability and speed, and 
that the price is a secondary consideration. In 
fact, under present conditions, it is not at. all 
unusual for a contractor to absolutely refuse to 
bid competitively upon what appears to be an 
attractive contract, and which covers work most 


ardently desired by him. Nor is it any longer - 
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‘unusual for a contractor to obtain work without ` 


Lidding, even though competitors are willing to 


bid sharply for the same work. 


- Because of these facts contractors have come 


to realize that an excellent way to sell their serv- 


ices is on the basis of quality and service rather — 


“than on the basis of price. Aside from the use 


of the mails as a means of carrying general 
advertising inserted in newspapers and periodi- 
cals there are two classes of direct-by-mail ad- 


. vertising, either or both of which are being’ 


made to pay handsomely when properly and dili- 


= gently handled. | 


The first class of direct-by-mail advertising is 


that addressed to persons whom there is reason 
. to believe are, or soon will be, in the market for 


wiring services. The second class is that ad- 


dressed to comparatively large lists of persons 
for the purpose of building up a reputation that __ 
will produce future results as well as disclose 


immediate prospective clients and new business 
prospects. | 7 
As soon as the construction reports announce 
that a person is about to build, that person 
usually finds himself deluged with circulars and 
advertising matter of all kinds pertaining to 
building materials and construction. He finds 
that all of the time which he had hoped to de- 
vote to other things. is taken up in interview- 
ing or refusing interviews with various con- 
tractors who want to submit bids or salesmen 
who want to make sure that their material 1s 
used in the building. Unless the electrical con- 
tractor is one of the first to see him the pros- 


pective builder will have begun to develop tem- 


perament, and an interview will have become 


impossible or unpleasant. 


This is the point at which the mails can be 
made to work for the electrical contractor. In- 
stead of making an uninvited call a letter is sent 
the prospect that will make him want to see the 
writer. This is not impossible as it might at 
first thought appear if the contractor will only 
disregard the old cold, formal type of business 
letter and draft something in a real man-to-man 
style that will at the very beginning appeal to 
the client’s. own interest. 

The average client is always thinking more 
about himself than he is about the contractor or 
someone else. The letter must tell him how his 
interests are going to be best served by employ- 
ing the writer to do his work. It must tell him how 
pleased the contractor will be to place at his dis- - 


' posal any facts and figures which the writer’s 


particular experience has enabled him to gather, - 
and which may be helpful to the client in making 
up his program. The letter may be closed with 
a pleasant request that the writer be- invited to 
visit: and tell. the client how he can serve him 
to better advantage than others. If the first 
letter fails of results, another and still others 
may be sent until results are obtained or the 
contract is let to another person. 

It is understood that letters need not be used 
to the exclusion of other methods of solicita- 
tion, but experience has shown that letters will, 
when properly used, save a great deal of time 
and expense that might be wasted otherwise. - 
These letters frequently pave the way for inter- 


views and obtain contracts that otherwise could - 


not be secured. 
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NEW APPLIANCES 


Newly Developed and Improved. Electrical and Mechanical Apparatus, Appliances, and Devices 
Now Being Placed on the Market 


Starter for Controlling D-C. Mo- 
tors of Various Types. 


A starter suitable for use with series, 
shunt or compound-wound d-c. motors 
has been developed by the General 
Electric Co., Schenectady, N. Y. This 
starter has been developed after long ex- 
perience with various types and will be 
used to take the place of a number of 
present forms manufactured by that 
company. 

A complete equipment for one starter 
consists of a panel upon which are 
mounted from one to three series accel- 
erating contactors, the last closing hav- 
ing a shunt holding coil and a normally 
open electrical interlock, together with 
one starting resistor. Some of the forms 
also include a line switch for starting, 
but where this is not the case one must 
be installed separately. These starters 
may be mounted either in an inclosing 
case or oil tank as conditions require. 

The parts of the various contactors 
have been standardized. so that they are 
mutually interchangeable, greatly facili- 
tating repairs or the replacement of 
worn parts. In addition, the parts have 
all been rendered moisture-proof. The 
wires and connections are all stamped 
so as to minimize the danger of wrong 
connections being made through care- 
lessness. The most interesting feature 
connected with the starter is a new 
form of spring-adjusted contactor. The 
working of the contactor is very simple 
and, having so few parts, it does not 
get out of order easily. The method of 
operation can best be shown by refer- 
ence to the illustration. 

The lower end of the armature, 4, is 


Starter for 0-C. Motors. 


situated between the poles, D and F, of 
which D has the shorter air gap, as de- 
termined by the brass pin J, which is 
fastened to D and holds the armature at 
a fixed distance. The spring between ar- 
mature A and B is adjusted by the 
calibrating screw Æ, this screw being 
held in position as set, by the spring S, 


which falls into the grooves of the 
knurled head of the screw. The screw 
E is turned clockwise to increase the 
spring pressure and thereby obtain a 
high current-limit setting, or closing 
point. The screw, E, is turned counter- 
clockwise for a low-current limit set- 
ting. The actuating coil, C, is connected 
in series with the armature of the con- 
trolled motor and, when current higher 
than that for which the contactor is 
adjusted is switched on, the armature, 
B, closes against its pole face and ex- 
erts, through the compressed calibrating 
spring, a closing pressure against the 
armature, .4. This spring pressure, how- 
ever, against the armature, 4, cannot 
overcome the opposing magnetic attrac- 
tion of the pole piece, D, until the motor 
accelerates and the current falls in value 
to the point, as determined by the spring 
setting, where D releases. The arma- 
ture, A, is then drawn against the pole, 
F, by the compressed spring and the 
pull of the contacts, T, and short-cir- 
cuits that part of the starting resistor 
which is connected between them. The 
air gap of the contactor is so short that 
its operation is not affected by stray 
helds. The shape of the contact tips, 
which gives them a rolling contact and 
the strong spring pressure minimizes 
trouble from pitting and insures a low 
resistance contact. The starters are 
further provided with terminals for en- 
ergizing extra circuits which may be 
used for pilot lights, for energizing 
solenoids to unload compressors during 
starting, etc. 

The operation of the starter is very 
simple. When the line switch is closed, 
the whole starting resistor is put in 
series with the motor armature and con- 
tactor No. 1. When the initial rush of 
current is decreased to the value for 
which No. 1 ‘contactor is set, the con- 
tactor closes, shorting out the first 


- division of the starting resistor and 


making 4 path for the current through 
the series coil of contactor No. 2. The 
same process is repeated until the last 
contactor is closed. When it closes it 
short-circuits al starting resistance and 
the series coils of all contactors apply- 
ing full voltage to the motor armature. 
The last contactor to close 1s held closed 
ty means of the auxiliary shunt-wound 
holding coil. In cases of failure of the 
voltage the last contactor will open. 


Transformer for Sign Service. - 


A sign transformer with several 
points of special merit has recently 
been placed on the market by the Betts 
& Betts Corp, New York City. A black- 
enameled cast-iron case incloses and 
protects the windings, which are ar- 
ranged fo reither 110 or 220-volt supply 
and for either 11 or 22-volt service. 
Silicon-alloy steel is used in the con- 
struction of the core and all coils are 
hand wound, insulated and impregnated. 
These transformers, which are claimed 
to have quite low losses, are made in 
sizes from 0.125 to 2 kv.-a. 


High-Voltage Overload Relay for 
A-C. Circuits. 


For the protection of high-voltage 
a-c. circuits of 10 amperes or less, the 
Westinghouse Electric & Manufacturing 
Co., East Pittsburgh, Pa., has developed 
its type No. CB overload relay which 
precludes the use of high-voltage cur- 
rent transformers. With this device 
ample overload protection is obtained 


Overload Relay Without High-Voltage 
Current Transformer. 


and an approximate time element afford- 
ed at á minimum cost. The relay is 
designed for indoor use and is ar- 
ranged for pipe mounting. 

It consists of a circuit-closing ele- 
ment operated by means af a standard 
current transformer, an overload relay 
and a specia! transfer relay through a 
micarta chain of such length as to pro- 
vide ample insulation for the voltage in 
use. These three units are mounted on 
one base which is, in turn, supported 
from an insulator. The overload relay 
has a 4 to 12-ampere range and a 2-sec. 
inverse-definite-minimum-time limit. Op- 
eration of this relay serves to close the 
circuit of the releasing coil on the trans- 
fer relay. The current transformer can 


be used on all voltages since it is thor- ` 


oughly insulated from ground and from 
the remainder of the system. 


Repeating Plug-Type Fuse. 


A fuse plug having six separate fusi- 
ble links has been placed on the market 
by the Moss-Schurz Manufacturing 
Co., Detroit, Mich. Replacement of a 
burned-out link requires only that the 
button at the top of the plug be turned 
to the right. This plug ts made in six 
standard sizes from 5 to 30 amperes, 
and all are for use on circuits of not 
over 125 volts. 
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ACTIVITIES IN THE TRADE 


Business Developments, Sales Agencies, Trade Literature and Miscellaneous Items Concerning 
Electrical Manufacturers and Allied Business Interests © 


Hertner Electric Co., Cleveland, O., 
has purchased a site and will build a 
plant for the manufacture of electri- 
cal supplies. 

Buffalo Forge Co., Buffalo, N. Y., has 
issued catalog No. 720, describing dye 
house and bleachery ventilation ap- 
paratus manufactured by the company. 


Griscom-Russell Co., 90 West St., 
New York City, is sending the trade 
bulletin No. 1010, describing a new 
expansion joint just placed on the 
market by the company. 


Aetna Electric Appliance Co., Bos- 
ton, Mass., is sending to the trade a 
catalog describing the “Hotvent” 
electric water heater manufactured by 
the company and giving details of its 
operation. 

Mohawk Electrical Supply Co., 
Syracuse, N. Y., is sending to the 
trade a neatly printed pamphlet con- 
taining a personal message from A. 
M. Little,. president of the company, 
and also giving descriptions and illus- 
trations of various appliances handled 
by the company. 

Hi-Voltage Equipment Co., 3305 
Croton Ave., Cleveland, O., manufac- 
turer of air-break switching and pro- 
tective equipment, announces that 
Lester C. Hart has become associat- 
ed with the company as president and 
general manager. Mr. Hart was for- 
merly sales manager of the Railway & 
Industrial Engineering Co. 


Universal Products Co., Sandusky, 
O., and Oshkosh, Wis., manufacturer 
of lighting plants, has appointed E. T. 
Ustick, Jr., as distributing agent for 
territory tributary to St. Louis, Mo. 
Mr. Ustick has associated with him 
Willam Atterbury and has estab- 
lished office at 416 Title Guaranty 
Building, St. Louis, Mo. Mr. Ustick 
was formerly with the Blue Bird 
Washing Machine Co., St. Louis. 


American Ever Ready Works of 
National Carbon Co., Inc., Long Is- 
land City, N. Y., reports that more 
than 10,000,000 blanks were distributed 
among 50,000 dealers for the “Daylo” 
picture contest now in progress with 
prizes amounting to $10,000 for the 
winners. The prizes are to go to the 
persons giving the best description of 
a window display of “Daylo” lamps 
that is now on view in all parts of the 
United States. The contest closes on 
Aug. 1. 


Electric Controller and Manufactur- 
ing Co., 2700 East 79th street, Cleve- . 


land, O., has opened a branch office in 
St. Louis, Mo., with R. J. Ehrhart in 
charge. The office is located at 208 
North Broadway. 


Electric Storage Battery Co., Phil- 
adelphia, Pa., announces the appoint- 
ment of George D. Luther as solicit- 
ing agent at Seattle, Wash., with of- 
fices at 811 White building. Mr. 
Luther joined the sales force of the 
Boston office of the company in 1907, 
and in 1910 was made soliciting agent 
‘n Denver, which position he held un- 
til his recent appointment to Seattle. 


Cutler-Hammer Manufacturing Co., 
Milwaukee, Wis., has issued an eight- 
page pamphlet on “C-H” lifting mag- 
nets, in which the circular type of lift- 
ing magnet manufactured by the com- 
pany is described, together with illus- 
trations showing the actual working 
of the magnet. The pamphlet re- 
places the former publication known 
as bulletin No. 12. 


Electric Storage Battery Co., 19th 
and Allegheny streets, Philadelphia, 
Pa., manufacturer of electric storage 
batteries and kindred equipment, is 
arranging for an increase in its capital 
from $18,000,000 to $30,000,000. The 
proceeds will be used in part for the 
erection of the new plant now in 
course of erection for increased out- 
put and for other purposes. 


Acme Engineering Co., Inc., Louis- 
ville, Ky., manufacturer of “Farm-O- 
Lite” plants for use on farms, has is- 
sued bulletin No. 100, which is a 
manual dealing with use of electricity 
on the farm. The manual is full of 
information for the dealer and also 
for the farmer who contemplates in- 
stalling a plant on his farm. The 
company is also sending out a book- 
let describing its product and giving 
general specifications and price lists. 


Benjamin Electric Manufacturing 
Co Chicago. held its annual picnic 
for its employes at the Illinois forest 
preserves Desplaines, Ill, on Satur- 
day, June 12, with an attendance of 
over 1,000 persons, including factory 
men and women, office employes, 


heads of departments and executives. 
The day was spent in athletic sports 
of all kinds, including a ball game be- 
tween the teams from the factory and 
executive departments, and dancing. 


American Insulator Co., New Free- 
dom, Pa., with sales offices at 30 
Church St., New York City, and 2203 
Dime Bank Building, Detroit, Mich., 
annoųnces the opening of another 
factory at Norwalk, Conn., in addi- 
tion to a decided expansion in pro- 
duction capacity at the New Free- 
dom plant. 


Roller-Smith Co., 233 Broadway, 
New York City, held its annual sales. 
conference at the company’s works, 
Bethlehem, Pa., June 14-16, with an at- 
tendance of officers and sales man- 
agers of the company from all parts 
of the country. In addition to the 
business conferences and mspection 
trips through the works several so- 
cial functions were enjoyed by those 
in attendance. 


Chase Shawmut Co., Newburyport, 
Mass., has been bought by S. B. Con- 
dit, Jr., president of the Condit Elec- 
trical Manufacturing Co., and a Mas- 
sachusetts company has been organ- 
ized under the name of The Chase 
Shawmut Co. to operate the plant. All 
the lines formerly made by Chase 
Shawmut Co. will be continued and 
The Chase Shawmut Co. will have its 
own separate organization complete. 
Frank B. Masterson, who has for 21 
years handled the sales of “Shawmut” 
materials, has been appointed acting 
manager of The Chase Shawmut Co., 
with headquarters at Newburypart, 
Mass. 


Westinghouse Electric & Manufac- 
turing Co., East Pittsburgh, Pa., has 
issued miniature catalogue 3-A-1, mea- 
suring 4 ins. by 7 ins., which describes 
and illustrates its line of watthour 
meters. In this booklet the following 
instruments are described as to the 
operation, distinctive features, con- 
struction and application: Type OA 
watthour meters for alternating cur- 
rent service; type OA prepayment 
watthour meters, type RO watthour 
demand meters (single-phase and 
polyphase), type RA recording-de- 
mand watthour meters (polyphase), 
type RH thermal-demand meters, type 
CW-6 watthour meters, and portable 
standard watthour meters. The in- 
formation contained in this catalogue 
is the same as that on pages 625-638, 
inclusive, of the Westinghouse annual 
supply catalogue and descriptive leaf- 
let No. 3484. 


Group of Emp,oyes of Benjamin Electric Manufacturing Co., Chicago, Photographed at Annual Outing of Organization Held at 


Desplaines, lll., Saturday, June 12. 
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PERSONAL MENTION 


Biographical Sketches and Chronicle of Changes in Business Connections, Promotions and 
Other Personal News of the Industry 


C E. MIcHEL, sales manager of 
the Union Electric Light & Power Co., 


St. Louis, Mo., has been elected presi- ° 


-dent of the St. Louis Electrical Board 
-of Trade. 


A. H. GRAYBURN, for the past 
four years assistant to the vice-presi- 
dent of the Norma Co. of America, has 
been made assistant secretary and as- 
sistant treasurer of the company. 


J. P. BEGLEY has been made chief 
‘chemist of the American Steel Foun- 
-dries, with headquarters at St. Louis, 
Mo. He will have charge of all lab- 
oratory work for the company. 


GEN. Guy E. Tripp, chairman of 
‘the board of directors of the Westing- 
house Electric & Manufacturing Co., 
-sailed for Europe on July 1, and will 
visit England, France and Belgium. 


A. R. DECARY, of Quebec, Que., has 
been elected president of the Corpora- 
tion of Professional Engineers of the 
Province of Quebec. Mr. Decary is 
well known in engineering circles in 
‘Canada. 

J. H. Davis, electrical engineer of 
‘the Baltimore & Ohio railroad, recently 
“headed a party of operating officials of 
‘that railroad on an inspection trip of 
the electrification of the Chicago, Mil- 
-waukee & St. Paul railroad in Idaho 
‘and Washington. 


CHASEES 1, DES BALLETS, 
for the past three years manager and 
-chief engineer of the gas and light de- 
partment of the corporation of Sher- 
brooke, Que., has been appointed by the 
Montreal (Que.) water board as engi- 
-neer in charge of aqueduct work. 


Gen. GeEorGE H. HARRIES, vice- 
president of H. M. Byllesby & Co., Chi- 
-cago, gave an address on “Some Inter- 
-national Phases of Our Industrial Situa- 
tion,” at a banquet of the Business 
Men’s Club of Fort Smith, Ark., recent- 
ly. He also addressed the Fort Smith 
Rotary Club while in the city. 


CHARLES G. WASHBURN, 
founder of the Wire Goods Co., Wor- 
cester, Mass., has retired as president of 
Worcester Polytechnic Institute under 
the reorganization plan which became 
-effective July 1, and has been succeeded 
by Dr. Ira N. Hollis, who has been 
‘president of the faculty of the institute. 


HARRY BARKER, New York City, 
-engineer and telephone expert, has been 
engaged by the West Virginia Public 
Service Commission to assist in the 
valuation of the properties of the Ches- 
-apeake & Potomac Telephone Co., now 
‘being made in connection with the ap- 
“plication of the company for increased 
rates. 

B: V. E. NorpBeErG, son of the 
‘pioneer engine and hoist builder, B. V. 
Nordberg, has been appointed sales man- 
ager of the Nordberg Manufacturing 
‘Co., Milwaukee, Wis. He succeeds H. 
W. Dow, who recently resigned to be- 
come vice-president and engineer of the 


‘Forest Products Chemical Co., Mem- ° 


phis, Tenn. 


E.L. BRANDTI,- Detroit.. Mich, has 
been appointed assistant secretary in 
charge of the railroad department, at 
the national headquarters of the Ameri- 
can Association of Engineers in New 
York City. 

C. R. STAHL has been made assis- 
tant general manager of the Peoples 
Light Co., Davenport, Ia. Mr. Stahl 
Was engineer for the company for a 
number of years. 


WILLIAM G. MEROWIT, applica- 
tion engineer, is now located at 707 El- 
licott Square building, Buffalo, N. Y. 
Mr. Merowit is a graduate of Sibley 
College, Cornell University, in the class 


William G. Merowit. 


of 1911, and before going into his pres- 
ent work on motor controllers, circuit- 
breakers, etc., was connected with the 
Northern Electric Co., Montreal, Que.. 


as power apparatus sales specialist and 


with the Cutler-Hammer Manufacturing 
Co., Milwaukee, Wis. He also served in 
the shops and drafting rooms of the 
Western Electric Co., Inc., New York 
City, and was engaged in the electrifica- 
tion work at the Grand Central Station, 
that city, before entering college. He 
now represents in western New York 
state and eastern Canada the Monitor 
Controller Co., Baltimore, Md., The 
Union Electric Co., Milwaukee, Wis., 
and Roller-Smith Co., New York City, 
representing the latter company in west- 
ern New York state only. 


L. J. ROBERTS, a recent graduate of 
the electrical course at Iowa State Col- 
lege, Ames, Ila., has entered the engi- 
neering department ~* the Peoples Light 
Co., Davenport, Ia. ee 

NORMAN BELL has been made 
assistant sales mor-ver of the Norma 
Co. of America „uis appointment fol- 
lowing a three year conne:tion with the 
company as sales engineer. 


H. A. BLACKBURN, formerly ex- 
port adviser for Pacific ports, has affil- 
iated with the Erie Forge Co., Erie, Pa., 
as advertising manager. 


ALLAN FRASER has been appoint- 
ed general sales manager of the Wick- 
wire Spencer Steel Corp., with head- 
quarters at Worcester, Mass. Mr. Fra- 
ser has been connected with the steel 
industry in different capacities for 27 
years. 


J. E. JENNINGS, vice-president and 


secretary of the Milliken Brothers Man- 
ufacturing Co., New York City, sailed 
from. New York City June 12 on an 
extended foreign trip. The company 
has secured a large European contract 
for its galvanized transmission towers, 
and Mr. Jennings will give his particular 
attention to this project. 


Dr. GEORGE S. WEBSTER, chief 
engineer of the city of Philadelphia, 
Pa., has been elected president of the 
American Society for Testing Materials. 
He is a graduate of the engineering de- 
partment of the University of Pennsyl- 
vania and has been connected wih mu- 
nicipal affairs in Philadelphia since 


Cc ~. 


GEORGE H. J. ANDRAE has been 
made assistant to the president of the 
Herman Andrae Electrical Co., Inc., 
Milwaukee, Wis. Mr. Andrae is a grad- 
uate of the University of Wisconsin and 
of the engineering apprentice course of 
the Westinghouse Electric & Manufac- 
turing Co., East Pittsburgh, Pa. During 
the world war he served in the engi- 
neering corps and since his discharge 
has been industrial heating specialist for 
ETE r COIE DORAS company in New Eng- 
and. 


T.D.CROCK ER, first president of the 
North Central Electric Association, the 
geographic division of the National Elec- 
tric Light Association, comprising 
Minnesota, North and South Dakota, 
has been connected with the electrical 
industry since he was 20 years of age. 
His first work was with the Lincoln 
Electric Co., Cleveland, O., starting in 
1898. In 1900 he took up the electrica! 
engineering course at Ohio State Univer- 
sity, Columbus, O., and graduated in 
1904, taking a position at once with the 
Milwaukee Electric ‘Railway & Light 
Co., where he remained until 1912, when 
he left to become connected with the 
Northern States Power Co. at Minne- 
apolis, Minn., of which he is now as- 
sistant vice-president in charge of op- 
eration. 


OBITUARY. 


ANTONIO MALLUK, said to be 
the owner of the largest platinum mine 
in Colombia, died June 18, in Cartagena, 
according to announcement recently 
made in New York City. 


RoBeErT G. Dow, aged 76 years, 
founder of the Dow Wire & Iron 
Works, Louisville, Ky., died in Ran- 
dolph, N. Y., recently. Mr. Dow re- 
tired from active connection with the 
company some years ago. 
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BUSINESS OPPORTUNITIES 


News of Electrical Construction Projects in All Parts of the Country, Proposals Invited, Foreign: 
Trade Openings and New Companies 


EASTERN STATES. 


Boston, Mass.—The National Co., 
manufacturer of scientific toys and en- 
gineering specialties, whose plant was 
recently burned, 1s now located at 538 
Congress street. It is erecting a new 
factory at Cambridge. Mass., and is 
in the market for light production 
equipment. 


Quincy, Mass.—Considerable elec- 
trical equipment will be used in a com- 
bination shop to be erected by the 
Rethlehem Shipbuilding Corp., at its 
Fore river yard, at a cost of $150,000. 


Auburn, R. I.—The Universal Wind- 
ing Co. is having plans prepared for 
a three-story, 60 by 130 ft. administra- 
tion building. 


Bridgeport, Conn.—The Cave Weld- 
ing & Manufacturing Co. has let a 
contract for a one-story, 40 by 90 ft., 
addition. 


East Hartford, Conn.—Olds & Whip- 
ple have let a contract for a three- 
story, 181 by 225 ft. plant, to be 
equipped with an electric crane. 


Hartford, Conn.— Work is progress- 
ing on a 60 by 120 ft. addition to the 
plant of the Spencer Turbine Co. 


Hartford, Conn.—The Hartford Fire 
Insurance Co., Asylum street, has 
completed plans for the erection of a 
power house for factory service to cost 
about $150,000. New boiler and other 
equipment will be installed. 


Brooklyn, N. Y.—Stephen Ransom, 
Inc., 401 West street, New York City, 
operating a marine repair works, will 
build a one-story compressor build- 
ing at his new plant on Hamilton 
street, South Brooklyn, to cost about 
$25,000. 


Buffalo, N. Y.—The Buffalo General 
Electric Co. has inaugurated construc- 
tion on a substation at Babcock and 
Hannah streets, to be known as Sub» 
station No. 4, being an extension to 
an existing station at this site. It will 
be one-story and is estimated to cost 
about $25,000. 


Carmel, N. Y.—Ellsworth Fowler 
has secured a franchise for the erection 
and operation of an electric light and 
power plant. Application has been 
made to the State Public Service Com- 
mission for permission to. build the 
plant and construct a distributing sys- 
tem to Kent, 


Endicott, N. Y.—In connection with 
the erection of several additions to its 
plant, the International Time Record- 
ing Co. will build a large power house 
for general works service. The exten- 
sion program calls for a total invest- 
ment of about $450,000. 


New York, N. Y.—In connection 
with its expansion plans, the New 
York Telephone Co. has made applica- 
tion for permission to operate a four- 
story exchange building at 611 West 
175th street. Plans have been pre- 
pared for extensions and improve- 
ments in the exchange station at 112 


‘phone Co. 


West 89th street, to cost about $50,- 
C00. 


New York, N. Y.—The Telephone 
Collection Co., Bronx, has filed notice 
of increase in capital stock from $20,- 
000 to $50,000. 


New York, N. Y.—Plans are near- 
ing completion for a two-story power 
house to be erected by James A. 
Hearn & Co., 20 West 14th street. The 
Structure is estimated to cost about 
$135,000. 


New York, N. Y.—An interior tele- 
phone system, electric time clock 
service, fire alarm system and other 
electrical equipment will be installed 
in the new printing plant to be erected 
near the Queensborough bridge, Long 
Island City, by the Metropolitan Life 
Insurance Co., New York City. In 
the plant proper, motors, electrical 
controlling devices and other appara- 
tus will be provided. 


New York, N. Y.—The New York 
Edison Co., 130 West 65th street, has 
fled plans for the erection of a two- 
story transtormer station, 50 by 204 ft., 
at 207 East 73rd street, to cost about 
$275,000, including equipment. 

New York, N. Y.—The Western 
Union Telegraph Co. expects to have 
its new trunk cable for direct commu- 
nication between the United States 


and the eastern coast of South Amer-. 


ica ready for service early in Septem- 
ber. The line will represent an in- 
vestment of about $5,000,000. It wil! 
extend from Miami, Fla., to the Isle 
of Barbados, West Indies, and thence 
to Maranham, Brazil. The company 
has also secured concessions for in- 
stalling about 3600 miles of cable 
lines along the western shore of 
South America, paralleling the present 
lines of the Central and South Amer- 
ican Telegraph Co. 

Sidney, N. Y¥.—The Union Tele- 
has filed notice of in- 
crease in capital stock from $30,000 to 
$200,000. 

Essex Falls, N. J.—The borough 
council has adopted ordinances pro- 


‘viding for the purchase of the local 


waterworks system, including electric- 
ally operated pumping plants, etc., 
for a consideration of $175,000. The 
transfer will take place on July 28. 
The municipality is said to be plan- 
ning for extensions and improve- 
ments. Sylvester H. Williams is the 
mayor of Essex Falls. 


Lakehurst, N. J.—The Lord Con- 
struction Co., 105 West 40th street, 
New York City, has submitted a low 
bid to the Bureau of Yards & Docks, 
Washington, for the erection of a 
new power plant and electrical dis- 
tributing system at fhe naval aircraft 
works, Lakehurstz#'!*- 

Mays Landing, N. J.—The Mays 
Landing Water Power Co. has filed 
notice of increase in its capital stock 
from $250,000 to $750,000 for proposed 
extensions. 


Newark, N. J.—The New York Tel- 
ephone Co., 15 Dey street, New York 
City. is having plans prepared for the- 
erection of a new five-story exchange 
building at the corner of Avon avenue: 
and Huntirgdon street, to cost about 
$200,000, including equipment. 


Newark, N. J.—The power plant to- 
be erected by the Osborne Co. at its 
lithographing works at 759 Summer 
avenue, will be 43 by 75 ft. The in- 
stallation will consist of 100-kw. gene- 
rator, engine, boiler and auxiliary 
equipment. The structure is estimat- 
ed to cost about $50,000, and bids for 
erection will soon be asked. 


Orange, N. J.—The Monroe Calcu- 
lating Machine Co. is having plans 
prepared for a four-story addition, 65 
by 200 ft. to cost about $150,000. Con- 
siderable electrical equipment will be 
installed in the addition. 


Trenton, N. J.—The Woven Steel 
House & Rubber Co., Prospect street, 
has filed plans for the erection of a 
new boiler plant at its works. 


Philadelphia, Pa.—The American: 
Manufacturing Co., Front street, will 
build a new power plant for service 
in conection with its rope manufac- 
turing plant on Shunk street, near 
Front street. 

Philadelphia, Pa.—The Philadelphia 
Suburban Gas & Electric Co. has re- 
quested permission from the State 
Public Service Commission to issue 
stock and bonds to the amount of 
$827 000, the proceeds to be used in 


part for proposed extension and 
betterments. 
Philadelphia,Pa.—The Rotary En- 


gine Co., 1724 Sansom street, has filed 
plans for the erection, of an addition 
to its plant, including power equip-- 
ment. 

Philadelphia, Pa.—The Bureau of 
Yards & Docks, Washington, has se- 
cured an appropriation of $270,000 for 
the erection of a new power plant at 
the government works in the Frank- 
ford section, Philadelphia. 


Philadelphia, Pa.—The Keystone 
Telephone Co. has completed plans 
for the rebuilding of its works on 
North Twelfth street, recently de- 
stroyed by fire. The new building. 
will cost about $50,000. 

Baltimore, Md.—The Consolidated 
Gas, Electric Light & Power Co. has. 
filed plans for the erection of a one- 
story substation on Philadelphia road, 
near Dungan lane, 56 by 111 ft., to cost 
about $41,000. ‘ 

Blacksburg Va.—The Virginia 
Polytechnic Institute is planning the 
erection of an electric power plant 
for service at the institution. The 
new plant is estimated to cost about 
$25.000. 

Petersburg, Va.—The Chesterfield 
Manufacturing Co. will erect a power 
plant on Swift creek. Wiliam C. 
Whitney, engineer, Virginia Railway 
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& Power building, Richmond, Va., is 
the engineer on the project. 

Asheville, N. C.—The Asheville Tel- 
ephone Co. will spend $35,000 in re- 
modeling its telephone plant. 


Columbus, S. C.—The Columbia 
Railway, Gas & Electric Co. will en- 
large its plant at an estimated cost of 
$400,000. The J. G. White Engineer- 
ing Corp., 43 Exchange place, New 
York City, has prepared plans for 
the work. 


Enoree, S. C.—The Enoree Mills 
will install an electric power system 
with individual motor drive for 36,000 
spindles and 842 looms. J. E. Sir- 
rine, engineer, Greenville, S. C., has 
Prepared the plans for the work. 


NORTH CENTRAL STATES. 


Canton, O.—Plans have been com- 
pleted for a power plant for the Hoov- 
er Suction Sweeper Co. 


Columbus O.—Engineers have been 
engaged by Service Director Duffy to 
make a survey for a municipal elec- 
tric light plant. 


Defiance, O.—The Farmer’s Sugar 
Co.. Inc.. will soon start work on the 
construction of a modern electrically 
operated sugar factory. 


East Liverpool, O.— Work has been 
started on a new substation for the 
Buckeye Power Co. 


Hamilton, O.—The city contem- 
plates the erection of an electric light 
plant and water works, at an esti- 
mated cost of $650,000. 


Richmond, Ind—A contract for 
coal-handling and reclaiming machin- 
ery at the city electric light and power 
plant has been awarded the R. H. 
Beaumont Co., Philadelphia, Pa., at 
a bid of $43,000. ; 

South Bend, Ind.—The Campbell 
Wire Specialty Works will soon start 
work on a one-story, 66 by 165 ft., 
factory building, estimated to cost 


$60,000. 


Stone Bluff, Ind.—The Stone Bluff 
Telephone Co. has been reorganized 
with capital stock of $30,000 and will 
make improvements to its plant. 


Grand Rapids, Mich.—The Grand 
Rapids Wire Products Co. has in- 
creased its capital stock from $10,000 
-© to $20,000.. 

Lansing, Mich.—The city will vote 
July 23 on the issuance of $150,000 in 
electric light and power bonds. 


Blue Island, IllL—The Chamber of 
Commerce has outlined plans for a 
modern boulevard lighting şystem in 
the town. 


Bloomington, Ill.—The Blooming- 
ton and Normal Railway and Light 
Co. is uniting with the city of Bloom- 
ington, the Union Gas and Electric 
Co. and the ‘Illinois Central Railroad 
Co. in building a subway under the 
Ilinois Central tracks on East Wash- 
ington street. 


Chicago, Ill.—The Clementson Co., 
2607 Flournoy street, has leta contract 
for a one-story boiler house and engine 
room, & by 109 ft., to cost $50.000. 


Fond du Lac, Wis.—A contract has 
been let to the Immel Construction 
Co., 200 North Main street, for the 
erection of a factory for the Bull Dog 
Tractor Co. The company will install 
a number of electric motors in the 
new plant, 


Madison, Wis.—The Wisconsin Tel- 
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ephone Co. will build a $25,000 addi- 
tion to its local exchange building. 


Argyle, Minn.—The village council 
will let a contract to the Minnesota 
Electric Distributing Co. of Minnea- 
polis for the rebuilding of the Argyle 
electric light and power system and 
for making the necessary alterations 
in changing the system from d-c. to 
a-c. to connect with lines to be ex- 


-tended from Crookston. 


Kennedy, Minn.— Earle D. Jackson, 
engineer, Kennedy building, St. Paul, 
Minn., has prepared plans for an elec- 
tric energy distribution system for the 
village of Kennedy. 


Norcross, Minn.—The city has voted 
$6000 in bonds for the purpose of fur- 
nishing better electric light facilities. 

Dubuque, Ia.—The city is planning 
the construction of an electric light 
plant, estimated to cost $500,000. Ad- 
dress S. Stuba, city clerk for further 
information. 


St. Louis, Mo.—The city will erect 
a power house at the Robert Koch 
hospital, $23,000 in bonds having been 
voted for the purpose. 

Bristol, S. D.—The Mid West Elec- 
tric Co., recently organized, will fur- 
nish light and power to Bristol and 
the adjoining townships of Bradley, 
Butler, Lily and Crocker. 


Dupree, S. D.—The Dupree Light 
& Power Co. plans to install street 
lights throughout the city. Address 
Hugh Walkup, secretary, for further 
information. 


Tyndall, S. D.—The question of is- 
suing $50,000 in bonds to repair the 
local electric light plant will be sub- 
mitted to a vote of the citizens. 


Jamestown, N. D.—The Jamestown- 
Medina High Line Co. has been 
granted permission to sell $100,000 
worth of stock for the purpose of con- 
structing 2 30-mi. high-tension trans- 
mission line. 

Minot, N. D.—A special election 
will be held on July 13 to vote on 
municipal ownership of the light, 
heat, power and telephone utilities 
now operated by the North State 
Power Co. 


Rolette, N. D.—The Rolette Mill & 
Light Co. will build a flour mill and 
lighting plant at an estimated cost of 
$15,000. 


SOUTH CENTRAL STATES. 


Covington, Ky.—The Cincinnati & 
Suburban Bell Telephone Co. will 
erect an addition to its building at 
Fourth and Court streets. 

Lexington, Ky.— The Kentucky 
Steel Products Co. recently organized, 
will build a plant at an estimated cost 
of $250,000, for the manufacture of 
special wire and other steel products. 


Memphis, Tenn.—The Memphis 
Tron & Steel Co. will install consider- 
able electrical equipment in its new 
plant, to be erected at an estimated 
cost of $300,000. 


Birmingham, Ala.— The Alabama 
Power Co. is having plans prepared 
for additions to its hydroelectric 
power system in the Tallapoosa river. 
It 1s proposed to add 90,000 hp. to 
the present capacity. 


Gadsden, Ala.—The Alabama Power 
Co. will begin construction work on a 
$5,000,000 power plant at Duncans on 
the Coosa river, before Aug. 1. 


Vol. 17—No. 2. 


Monroeville, Ala.—The Chamber of 
Commerce is promoting the establish- 
met of a municipal electric light and 
power plant. 


Baldwyn, Miss. — The town has 
voted $5000 in bonds to improve the 
electric light and water plant. Ad- 
dress W. A. Stocks, mayor, for further 
information, 

Opelousas, La.—The city will im- 
prove and extend the electric light, 
water and sewer system, $150,000 in 
bonds having been voted for this pur- 
pose. 


Little Rock, Ark.—The Little Rock 
Railway & Electric Co. has arranged 
for a bond issue of $50,000 for pro- 
posed extensions in its plant and sys- 
tem. New equipment will be installed. 


Floresville, Tex.—J. D. Spruce & 
Sons have purchased the electric light 
and power plant here from B. H. 
Martin and associates. The new 
owners will install additional machin- 
ery and equipment and enlarge the 
plant. 

Gainesville, Tex.—The Gainesville 
Telephone Co. will expend $70,000 in 
plant improvements. 

Houston, Tex.—The city council is 
considering plans for an_ electric 
power plant to cost about $60,000. 

Kountze, Tex.—J. R. Bevil and 
associates will construct an electric 
light and waterworks plant and ice 
factory. 

McKinney, Tex.—The Texas Power 
& Light Co. plant recently sustained 
a $10,000 loss by fire. | 


WESTERN STATES. 


Butte, Mont.—The city plans to in- 
stall an ornamental  street-lighting 
system on its streets at an estimated 
cost of $86,000, 

Roman, Mont.—The town has been 
granted permission to develop elec- 
tricity for heat, light and power pur- 
poses in Crow Creek canyon, 4% 
mi. northeast of the city. For 
further information address John P. 
Sewer, mayor of Roman. 

Bonners Ferry, Ida.— The city 
council is considering the installation 
of a municipal electric light plant, at 
an estimated cost of $50,000. 

Rupert, Ida.—The Burley Electric 
Co. will start work at once on the con- 
struction of a new transmission line. 

Logan, Utah—The city is contem- 
plating improvements and additions to 
the municipal electric light plant. 


Ogden Utah—The city is consider- 


ing extensions in its electric light 
system. š 
Newport, Wash. — The Kalispell 


Light & Power Co. has applied to 
State Hydraulic Engineer Marvin 
Chase, for a permit to use 20-cu. ft. 
per sec. of water from the north fork 
of Kalispell creek for power purposes 
and a site for a power plant has been 
secured. An ultimate development of 
600 hp. can be had at the site. 


Seattle, Wash.—Final permit has 
been issued to the city of Seattle for 
development of the Skagit power proj- 
ect and work is to start in the near fu- 
ture on construction of the first actual 
power unit. Sealed bids were received 
by the board of public works July 2 
for furnishing a hydroelectric unit 
and equipment to be used for New- 
halem creek plant. 


July 10, 1920. 


Spokane, Wash.—Improvements to 
be made to the Inland interurban and 
city traction lines this year will cost 
$260,000, according to General Mana- 
ger F. E. Conners. It is the intention 
of the company to build up its Col- 
fax, Washington and Moscow inter- 
urban lines. The sum of $160,000 will 
go into interurban lines and $100,000 
into traction city: lines. 


. Spokane, Wash.—One of the largest 
projects of the west that will be devel- 
oped as a result of the signing of the 
water power bill by President Wilson 
will be the Priest Rapids on the Co- 
lumbia river in Washington, where 
H. J. Pearce and associates are plan- 
ning to install an industrial plant. 
The initial investment will be $5,000,- 
000 but it will require three times this 
amount before the project is com- 
pleted. 

Valley, Wash.—A $50,000 kiln and 
electric crusher will be erected at the 
mines of the American Mineral Pro- 
duction Co., near Valley. 


Burns, Ore.—Louits C. Kelsey, Port- 
land, Ore.. has prepared plans and will 
supervise the construction of the city 
municipal lighting plant. 


Klamath Falls, Ore.—Reorganiza- 
tion of the Oregon-California Power 
Co. will include the floating of a $10.- 
000.000 bond issue of which $1,842,000 
will be disposed of at once for im- 
provements. 


San Francisco, Cal.—The Southern 
Pacific Railway will expend $22,500,000 
in equipping steam and electric rail- 
roads. Electric equipment listed in- 
cludes 12 motor cars for the Fresno 
Traction Co.; 15 for the Stockton 
Electric Railroad; 22 for the San 
Jose Railroad and 69 for the Pacific 
Electric Railroad. 


San Francisco, Cal.—Authority to 
issue and sell $1,500,000 in stock in 
order that it might complete its Cari- 
bou river hydroelectric development 
project on the Feather river has been 
granted the Great Western Power Co. 
by the California Railroad Commis- 
sion. The plant, at first estimated at 
$4,321,000 will cost -$6.246,000 when 
completed. 


INCORPORATIONS 


Highland Park, Ill.—The Getzler 
Storage Battery Co. has been incorpo- 
rated with capital stock of $300,000 to 
manufacture electric storage batteries. 
The incorporators are Henry F. Ten- 
ney, Charles E. Harding, Jr.. and 
Harry A. Parkin. 


Indianapolis, Ind.—The Ainsworth 
Fan Corp. has been incorporated with 
capital stock of $50,000 to manufac- 
ture fan supporting devices. Mark 
Ainsworth, Arthur W. and L. Wood 
are the incorporators. 


Watertown, S. D.—The Hubbell 
Light Co. has been incorporated with 
capital stock of $100,000. H. L. Hub- 
bell, C. E. Pope and George Feerna 
are the incorporators. 


Hustonville, Ky.—The Hustonville 
Light & Power Co. Capital 
$12,000. To operate an electric light 
and power plant. 
J. Childress, J. W. Hoskins, and A. J. 
Adams. 


Muskogee, Okla—The Oklahoma 
Electric Co. Capital stock, $10,000. 
To onerate a plant for the distribu- 


stock, 


Incorporators: W. 
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tion of electrical energy. Incorpora- 
tors: J. V. Chappel, L. O. and L. F. 
Hunt. 


Natrona, Pa.—The Natrona Light & 
Power Co. Capital stock, $75.000. To 
operate a local electric light and 
power plant. W. J. Freil, Jr., Natrona, 
is treasurer. 


Buffalo, N. Y.—The Edwin J. Krein- 
heder. Capital stock, $50,000. To 
manufacture motors, engines, etc. In- 
corporators: M. P. Johnson, C. J., 
and E. J. Kreinheder, Buffalo. 


Jersey City, N. J.—The Schuman 
Electric Co., 699 Newark avenue. Cap- 
ital stock, $10,000. To engage in a 
eeneral electrical contracting capacity. 
Ineorporators: John Mendelson, Mi- 
chael Schuman, and William H. Cory- 
don. 


Bridgeport, Conn. — The Eastern 
Electric Manufacturing Co. Capital. 
$100.000. To manufacture electrical 
devices, etc. Incorporators: E. A. 


Harry, Milford; R. M. Gambino, and 
Frank Flammina, Bridgeport. 


Creston, Ia.—The Creston Mutual 
Telephone Co. has been incorporated 
with capital stock of $50.000 for the 
purpose of constructing and operat- 
ing local and long distance telephone 
plants. J. C. Sullivan is the president 
of the new company. 


Houston, Tex—The Houston. Rav 
Shore & Texas City Traction Co. has 
been incorporated for the purpose of 
constructing and operating an inter- 
urban electric railway between Hous- 
ton and Texas City. The company 
has capital stock of $300.000. The in- 
corporators are Fd Kennedy, S. P. 
Simpson and C. E. Truelove. 


Adairville, Ky.— The Adairville 
Electric Co. has incorporated with 
capital stock of $15.000. G. H. Smith 
and T. G. Mason are the incorpora- 
tors. 


Clinton, Ky.—The Clinton Light & 
Water Co. has been incorporated with 
capital stock of $2000 by M. T. and 
T. J. Dillger. 


Strong City, Okla.—The Strong 
City Telephone Co. has been incorpo- 
rated with capital stock of $2400. 
John Simpler is president of the new 
company. 


Boston, Mass.—The Walker Manu- 
fecturing & Sales Co. has been in- 
corporated to do electric welding with 
capital stock of $25000. Louis J. 
Walker. Arthur L. Weston and Robert 
T. Anthony, Hudson, Mass., are the 
incorporators. 


FOREIGN TRADE. 


[Addresses of firms referred to in these 
trade opportunities may be obtained by 
writing to the Rureau of Foreign and 
Domestic Commerce, Washington. D. C.. 
or its branch and local co-operative of- 
fices. Request for each opportunity 
Should be on a separate sheet and the 
file number given.} 


Electrotechnical Implements 
(32,990)—An industrial organization in 
the Caucasus desires to purchase and 
secure agencies for machinery, such 
as agricultural, dairy, and cheese, 
wool and cotton cleaning. weaving, 
woodworking, nail manufacturing, 
leather working, small water turbines, 
pumps, boring implements and ma- 
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chines, electrotechnical implements, 
instruments ‘and tools, steam and 
kerosene engines, all of best quality, 
and also motor-car accessories. 
Quotations should be given c. i. f. 
vatum. Payment will be made 
through a firm in New York City. 
Correspondence may be in English. 


Electrical Products (32,959) — An 
electrical products dealer in Spain 
wishes to secure agencies for the sale 
of electrical products. Quotations 
should be given c. i. f. Spanish port. 
Payment will be cash against docu- 
ments. Correspondence may be in 
English. 


Electric Lamps (32,927) — An im- 
port firm in Ceylon desires to pur- 
chase motor cars, motor accessories, 
greases, lubricating oils, forks, shov- 
els, buckets, and agricultural tools in 
general: iron and steel bars, barbed 
wire, galvanized iron, nails, hoop iron, 
electric lamps, leather goods, trunks, 


bags, boots, shoes, woolen goods, 
drills, and — shirtings. Quotations 
should be given c. 1. f. Ceylon. Pay- 


ment will be made through letter of 
credit. 


Dynamo and Lamps (32,779):—A 
merchant in Belgrade desires to pur- 
chase a 12-hp. engine (benzine or 
petroleum), for a machine to thrash 
wheat; a 6-hp. dynamo with installa- 
ticn for 30 incandescent lamps, 16 to 
50 cp., with 1000 meters of insulated 
wire: circuit breakers, tools, and 
necessary apparatus: a modern bio- 
scope and films: and a complete mill 
with two pairs of millstones to grind 
wheat and corn, to be run by the 12- 
hp. engine. 


Electrical Appliances (33,109)—The 
representatives of a company in Ire- 
land is in the United States and de- 
sires to purchase or secure an agency 
for the sale in Great Britain, Syria, 
and Palestine of hardware, automo- 
hile accessories, electrical house hold 
appliances, and lubricating oils. 


Electrical Goods (33,187)—An_ im- 
porter from The Netherlands is in 
the United States for a short time and 
desires to purchase and secure an 
agency for wearing apparel, food- 
stuffs, notions, novelties, boots and 
shoes, hosiery. underwear, electrical 
goods, motion-picture films, tobacco 
products, ete. 


Electrical Goods (33,189)—A mer- 
chant firm in India desires to be 
placed in touch with manufacturers 
and secure samples and sole agency 
terms for the sale of galvanized and 
barbed wire, electrical goods, etc. 


Electric Goods (33,206)—A com- 
mercial agent in Switzerland desires to 
secure the representation of firms for 
the sale of motor cycles, bicycles, and 
electrical articles. Payment upon 
shipment of goods. Correspondence 
should be in German or French. 


PROPOSALS. 


Pipestone, Minn.—The city will re- 
ceive bids on July 15 for improve- 
ments to be made in the water works. 
The specifications include an electric- 
ally operated pumping outfit. L. PF. 
Wolf, 1000 Guardian Life building, St. 
Paul, Minn., has prepared plans for 
the work. For further information 
address the city clerk of Pipestone. 
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FINANCIAL NEWS 


Comment on the Financial Outlook in the Electrical Industry, New Securities, Reports of 
Earnings, Dividends and Utility <tocks 


Pacific Gas & Electric Co. Shows Big 
Surplus for Year. 
The statement of the Pacifie Gas & 


Electric Co. for the year ended April 30, 


1920, shows surplus after taxes, interest 
and depreciation, of $3,387,400, equivalent 
after preferred dividends, to $5.21 a share 
earned on the $34,004,088 outstanding 
common stock. 


The income account for the year ended 
April 30, 1920, follows: 


GrOSS e gc ett cule Ge fas ace ed $28,108,124 
Net after taxes ............00.0, &.627.779 
Total income ...........000 eevee 4 004,702 
Interest, ete. co... ee ee eee 4,617,302 
Additional revenue for deprecia- 

LION: ithe Ss ce wie ee esas ee 1,000,000 

Balance aolo «cca deel cheek $ 3.387,400 
Preferred dividend ............. 1,646.017 
Common dividend .............. 1,706,282 

Surplus 6.465224 di eoeee eee ees $ 35,101 


The consolidated nalance sheet of the 

Pacilic Gas & Electric Co. as of April 30, 
1920, shows as tollows: 
Assets: Plant and properties $157,259,- 
363, discount and expenses on capital 
stock issued $4,778,721, investments $178,- 
334, trustees of sinking tunas $403,074, 
materials and supplies ẹ3.462.561, install- 
ments receivable trom Suwosciibers to first 
preferred stock $960, noies and accounts 
receivable $2,313.507, cash $605.332, Liberty 
bonds $206,900, balance on employes’ Lib- 
erty Loan subscriptions >.,035, interest 
accrued on investments 39.1.0, deferred 
charges $4.912,863, total $114. 438,229, 

Liabilities: Common stock $34,004,068, 
first preferred $29,988,155. original pre- 
ferred $61,800, capital stock of subsidiary 
COM per les not held by the Facific Gas & 
Blectric Co. $234,058, tunaed debt $56,- 
959,900, notes payable $220,391. accounts 
payable = $1.432,497, drafts outstanding 
$443,142, meter and line deposits $783,732, 
unpaid coupons $61,710, interest accrued 
$1,504,785, taxes accrued $1,029,838, divi- 
dends declared $450,;16, reserves $11,168,- 
613, surplus $6,094,570, total $174,438,229. 


Philadelphia Electric Co. Plans Large 
Stock Issue. 


A meeting of the Philadelphia Electric 
Co. stockholders has been called for Sept. 
1 to take action on proposed issue of $15,- 
000,000 8% preferred stock of which $6,- 
000,000 is presently to be issued. The 
proceeds are to be used in completion of 
anew generating station. now under con- 
struction, and the necessary distribution 
system in order to meet enormous de- 
mands upon facilities of the company. 
This issue of $6,000,000 has been under- 
written by Drexel & Co. who have as- 
sociated with them, Brown Bros. & Co. 
on the National City bank of New York 

ity. 


Mississippi River Power Co. Is Now 
in Good Shape. 


The Mississippi River Power Co. is now 
earning the interest on its first mortgage 
bonds nearly twice and is covering its 
total fixed charges one and one-half times. 
In the year enged April 30 net earnings 
were ve 882,146 and surplus after charges 
was $657 490, compared with $503,742 the 
year efore. Since that report was issued 
the company has obtained advances in 
rates at St. Louis, insuring a large in- 
crease in earnings. The first mortgage 
bonds are now in a strong position. 


Arrange $800,000 Bond Issue for El 
Paso Company. 

Stone & Webster, 147 Milk street, Bos- 
ton, Mass., have arranged for a note is- 
sue of $800,000 for the El Paso Electric 
Co., El Paso, Tex., one of the properties 
which it operates. The procceds will be 
used in part for extensions and better- 
ments. 


Northern States Power Co. Shows In- Etectric Bond & Share Co. 


crease in Earnings. The balance sheet of the Electric Bond 


Vase & ; & Share Co., as of Dec. 31, 1919, compares. 
H. M. Byllesby & Co. report the com- Ae TOCAR. 


bined earnings of the Northern States ASSETS 

Power Co. properties for the month of “1919 1918 

May and for the year ended May 30, 1920, a i eae 

compared with the corresponding periods CRUSH. cate nicest aes $1,892,873 $1.940.392° 

last year. are as follows: Accounts receivable .. 413,823 375,014 
Customers’ securities 

re ee $ $32 ni 93 § ie 20 and accounts ...... 154,151 280.693: 

N oo eee 349 391 33 310 89623 Notes receivable ..... 6.967.985 6,998,797 

‘ e SRR ae a vv, a oe oo Interest accrued, re- 

Year ended May 30. eeivable .........058. 138,973 158,808. 
(iosi ie ieoa 10.528,206.56 9.111.948.40 Other assets 2.120101 13,174 20.418 
Net sesesseenress 4,319,313.20 3.941,758.71 Syndicate holdings ... 757,539 978,S67 

Investments ......... 14.938.431 15,886,549 
Metropolitan Edison Co. Seeks Small Total: sousou dent $25,275,949 $26,639,538 
Bond Issue. LIABILITIES. 

The ) litan Edis Co., Reading, Preferred stock ...... $9,700,000 $8,800,000 
Pa., a E oe a Pana vee of 60°. Common stock ...... 10,000,000 10,000 .600 
509, for proposed extensions and better- Netes payable ....... eee .- 1,000,000: 
ments. Permission for issuance of the Accounts payable .... 45.860 8,644 
bonds has been requested from the State Interest accrued ..... ... na 2,067 
Public Service Commission. Dividends accrued ... 97,000 110,069 

Syndicate and con- 
tingent liabilities .. 92,048 812.800 
ivi Reserves co. cce eee e eee 204,559 274,530 
Dividends. Surplus OIII 4.986.473 4,651,428 

The Western Power Co. has declared T See pe a 
its annual dividend of 114% on its pre- Total ossei e rusi $25,275,949 $26,639,538 


ferred stock, payable July 15 to stock- 
holders of record June 30. 


Third Avenue Railway System. 


The Edison Electric INuminating Co. of , 1920. _ 1919. 
Brockton (Mass.) has declared its regular N r hee peek Sates en iG. 
quarterly dividend of $2 a share. payable cue ee 64,698 "459 

9 . Š . b e c € ` ode s 
E Ato SOCR BONETA OE Pec prA Tuly Na: Eleven months’ gross.10,657.290 9,360,471 
Net after taxes ...... 1,496,847 1,605,596 


The Lowell (Mass.) Electric Co. has de- Deficit after charges.. 763,509 681,622 
clared its regular quarterly dividend of 
$2.50 a share, pavable Aug. 2 to stock- 


holders of record July 15. Subsidiary Southwestern Power & 
E Light Co.’s. 

The West Penn Traction & Water Pow- 1920. 1919. 
er Co. has declared its regular quarterly March gross ......... $ 644,980 $ 495,142 
dividend of 114% on its preferred stock, Net earnings ........ 283,507 173,260 
payable Aug. 16 to stockholders of record Twelve months’ gross 7,054.010 65,869,482 
Aug. 2. Net earnings ........ 2,166,034 2. »110,649 


WEEKLY COMPARISON OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. ` 


Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 


l Div. rate. Bid Bid 
Publie Utilities— Per cent. June 29. July 6. 
Adirondack Electric Power of Glens Falls, common...........+.. 6 10 9 
Adirondack Electric Power of Glens Falls, preferred............. 6 10 70 
American Gas & Electric of New York. common..........-.0- 10+extra 105 103 
American Gas & Electric of New York, preferred. .........06... 6 36 36 
American Light & Traction of New York, common.?............ aed 124 120° 
American Light & Traction of New York, preferred............. 6 79 15 
American Power & Light of New York, common..........+60.0. 4 45 50. 
American Power & Light of New York, preferred............... 6 65 65. 
American Public Utilities of Grand Rapids, common............ a 4 4 
American Public Utilities of Grand Rapids, preferred........... T 12 13 
Aierican Telephone & Telegraph of New York ....ssesssarses. Sk 921% 92 
American Water Works & Elec. of New York, common......... ia 2 Zz 
American Water Works & Elec. of New York, particip.......... 7 6 6 
American Water Works & Elec. of New York, first preferred... a 35 35 
Appalachian Power, COMMON .........c ccc cece ce eee eee tent etens ft 2 2 
Appclachian Power, preferred............005. Late jai EE ek 7 15 13 
Cities Service of New York, COMMON........... cece ee ee ween +extra 325 325 
Cities Service of New York, preferred. ........ 2.20 ccc ce eee eens 6 65 65 
Commonwealth Edison of Chicago ee nT ea OS ea Ne ae ee 8 102 101 
Comm. Power, Railway & Light of Jackson, common.........., : E 18 14 
Comm. Power, Railway & Light of Jackson. preferred........... 6 39 39 
Federal Light & Traction of New York, common..............., T 7 6 
Federal Light & Traction of New York. preferred...........5... na 42 43. 
Northern States Power of Chicago, common...........ee0+8e.5, a 32 31 
Northern States Power of Chicago, preferred. ............6.. ex.div.7 78 75- 
Pacific Gas & Electric of San Francisco, COMMON.. ..seseress, os Do nas 46 46 
Public Service of Northern Ilinois, Chicago, common............ 7 75 72 
Public Service of Northern Illinois, Chicago, preferred........... 6 78 76 
Standard Gas & Electric of Chicago, common...........002880005 13 13 
Stancard Gas & Electric of Chicago, preferred. ............-0004, 6 35 35 
Tennessee Railway, Light & Power of Chattanooga, common ,,. ms 1 % 
Tennessee Railway, Light & Power of Chattanooga, preferred... 6 3 2 
United Light & Railways of Grand Rapids. common.............46 4 20 18 
United Light & Railways of Grand Rapids, prefterred..........,. z 6 57 56 
Western Power of San Francisco, CoOmmMON ........02 cee eee tces es 14 14 
Western Union Telegraph of New York ........... ccc cc eeveee extra 80 gF 
Industrials— 

Electric Storage Battery of Philadelphia. common............. š 4 100 100 
General Electrie of Schenectady oo... 2. cc ew ee neg eee 8 140 142 
Westinghouse Electric & Mtg. of Pittsburgh, common....... Jc 7 53 52 
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Oil- Burning Engines for Central- 
Station Operation 


Diesel-Type Engines Give Reliable and Economical Service 
and Are Available in Sizes Suitable for Central-Station Industry 
—Supercharging Maintains Their Capacities at High Altitudes 


By C. H. REEDER 


Oil-engine development has now reached a 
stage where such engines are suitable for and are 
actually being used in central-station service. For 
the immediate present the use of such equipment 
is confined to locations where new plants are 
being erected, to locations remote from coal. sup- 
ply or convenient to oil, to plants where reserve 
equipment is needed and to locations difficult to 
supply with coal as, for example, mountainous 
territories. 

The oil engine has not yet threatened to dis- 
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place newly installed modern steam equipment or 
the large-size turbine installations. However, in 
sizes up to 2000 or 2500 kw. the oil-burning en- 
gine is taking its place as a prime mover in gen- 
erating plants. The accompanying illustration, 
Fig. 1, shows an installation of four 850 kv-a. 
alternators driven by five-cylinder, oil-burning 
engines. This plant, which is practically iden- 
tical with another installation at Morencie, Ariz., 
is located at Tyrone, N. M. In addition to the 
units driving the generators, there is a fifth unit 
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Fig. 1.—Installation at Tyrone, N. M., of Four 1250-Hp. No dberg Oil-Burning Engines Direct-Connected to 850-Kw. 
Generators. 
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of smaller size operating a direct-connected air 
compressor, this unit having three cylinders in- 
stead of five. The cylinders on these engines 
have a rated capacity of 250 b.hp.,. giving the 
three-unit equipment a capacity of 750 and the 
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Fig. 2.—Five-Cylinder Nordberg Engine Built for Oper- 
ation at an Altitude of €000 Ft. 


five-unit equipment a capacity of 1250 b.hp. 
These units have a normal speed of 180 r.p.m. 
and, being installed at a considerable altitude, are 
arranged for supercharge operation. By varying 
the size of the scavenging cylinder and the rela- 
tive port positions and valve movements, any de- 
sired degree of supercharging may be attained. 

One of these plants, from which fuel records 
were available, shows an annual fuel efficiency of 
0.68 Ibs. of oil burned per kw-hr. of output, using 
California fuel oil testing in the neighborhood of 
18 by the Beaume scale. Using the heavier 
grades of Mexican fuel oil, a slightly greater 
amount of fuel is required by weight, the actual 
figures being in the neighborhood of 0.70 tb. per 
kw-hr. 

Another view of the five-cylinder, 1250-hp. size 
engine is shown in Fig. 2. This view gives an 
idea of the sizé and location of the scavenging 
cylinder, which is shown at the right-hand side 
of the illustration. Lubricating-oil pipes may 
also be seen on the face of the cylinder-support- 
ing yokes. Doors in the panels between the 
yokes give access to the main bearings of the 
unit, including the guide bearings which are built 
as an integral part of the supporting yokes. Air- 
intake connections to the various cylinders are 
also shown just above the tread uf the platform 
around the top of the engine. These intakes are 
connected to a common manifold supplied by the 
scavenging cylinder, which has a total displace- 
ment of 20 to 40% in excess of the total displace- 
ment of the working cylinders. A pressure of 3 
to 5 Ibs. per sq. in. 1s supplied by the scavenging 
cylinder, the pressure and volume of air supplied 
being governed by the amount of supercharge de- 
sired. 

Another engine suitable» for service in the 
smaller central stations is shown in Fig. 3. This 
engine has a rating of 330 b.hp., or 110 b.hp. per 
cylinder, and operates at a normal speed of 225 
r.p.m. The valve-operating mechanism and air- 
pressure bottles are shown in this illustration. 
Air at a pressure of 600 to goo lbs. per sq. in. is 
required for starting, the higher pressure being 


required when starting under full-load condi- 
tions. However, full-load starting is not re- 
quired in central-station service, so that the lower 
pressure is all fhat is needed in generating plants. 
Fig. 4, which is an end view of a medium-size 
equipment, shows further details of the plat- 
forms, lubrication, scavenging cylinder, etc. 


Pistons AND CROSSHEADS ARE WATER COOLED. 


The sectional view shown in Fig. 5 gives a 
good idea of the positions and relative sizes and 
functions of the various parts of the working 
cylinders. However. one feature of considerable 
interest is not shown in this section. The pistons 
are all water cooled by circulation through the 
crosshead pin. This type of cooling serves to 
relieve the pistons of a great deal of heat and at 
the same time provides a means of cooling the 
crosshead. Piston cooling greatly reduces the 
difference in expansion between cylinder and pis- 
ton and also increases the efficiency of cvlinder 
lubrication. Air admission through the cylinder 
head, as shown in the illustration, allows for the 


‘complete cleansing of the cylinder after each 


working stroke, the spent gases being driven 
downward and out through the exhaust ports 
distributed around the entire cylinder. 

Where operating conditions require it, the 
speed regulation from zero to full load can be 
kept within 2% and when it is desired speed can 
be reduced to 50% of normal, with a correspond- 
ing reduction in power, simply by the use of the 
throttle. At the lower speeds the engine effi- 
ciencies are somewhat reduced because of the 
greater proportion of cooling and other losses. 
Effective cooling is accomplished by a circulation 
of 6 to 8 gals. of water per b.hp-hr., the water 
being allowed to increase in temperature by ap- 
proximately so deg. F. 


EQUIPMENTS AVAILABLE IN Many SIZES. 


A complete range of engine sizes suitable for 
central-station service is obtained by a grouping 
of three cylinder sizes. The smallest cylinder 1s 

rated at 110 b.hp. and may be assembled in from 
three to six-cylinder units with corresponding 
total ratings of from 330 to 660 b.hp. The im- 
termediate cylinders are rated at 250 b.hp. each 
and may be assembled in from three to five-cyl- 


PRINCIPAL FEATURES OF OIL-BURNING ENGINES. 

Rating ——Cylinders— Overall Dimensions Speed Weight 
in Diam. Stroke in Ft. in in 

B.Hp. No. Ins. Ins. Length Width Height R.p.m. Lbs. 


330.. 3 15.00 18 22.0 10.0 13.0 225 116,000 
440.. 4 15.00 18 25.5 10.0 13.0 225 151,000 
55u.. 5 15.00 18 28.6 10.0 13.0 225 187,000 
460.. 6 15.00 18 32.0 10.0 13.0 225 221,000 
750.. 3 20.75 26  *35.0 18.0 17.0 1£0 247,000 
1000.. 4 20.75 26  *39.0 18 0 17.0 .180 325,090 
1250.. 5 (20.74 26 ¥ 46.0 18.0 17.0 180 400,000 
1500.. 3 28.00 44 -*46.0 22.0 23.0 120 473.000 
2000.. 4 28.00 44  °72.0 22.0 23.0 120 620,000 
2500.. 5 28.00 44 *62 0 22.0 23.0 120 763.000 
3000.. 6 28,00 44 *68.0 22.0 23.0 . 120 900,000 


With generator attached. 


inder units with corresponding ratings of 750 to 
1250 b.hp. Units ranging from 1500 to 3000 
b.hp. are made by assembling the proper number 
of 500-hp. cylinders. Cylinder and overall di- 
mensions of the different units are given in detail 
in the accompanying tabulation, which also gives 
the approximate total weights of engines of vari- 
ous capacities. Roughly, the weights are 325 
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lbs. per b.hp. of rating, the larger units being 
slightly lighter and the smaller ones slightly heav- 
ier than this figure. In addition to these weights, 
the foundations, which are of various sizes de- 
pending somewhat on the nature of the soil, add 
to the mass of the structure as a whole, giving 
smoothness of operation and freedom from vi- 
bration. An ordinary foundation of concrete 
should be about 6 ft. deep and 4 ft. larger than 
the engine bedplate. Overall lengths given: for 
the engines with 250 and 500-b.hp. cylinders in- 
clude the length of a direct-connected generator, 
consequently representing the entire floor space 
used by the complete unit. 

In making an examination of the tabulated 
d:mensions which are given, it is interesting to 
note, for purposes of comparison, that the small- 
est unit occupies just about “ne same amount of 
space that would be taken up by a 300-hp. water- 
tube boiler setting. The 660-hp. unit takes about 
the space that would be occupied by the 300-hp. 
boiler, with the firing space required, but without 
headroom for breeching or steam ‘connections. 
Examination of the dimensions of the other sets 
shows that the oil engine in each case occupies 
less space than that required by such boiler ca- 
pacity as would develop a corresponding output 
even at its greatest overload capacity. Thus it 
is seen that in the capacities of oil-burning en- 
gines which are available there is a material sav- 
ing in the volume of building space required to 
house a given capacity. An entire generating 
plant of 1000-kw. capacity and using a 1500-hp. 
oil-burning engine could be installed complete, in- 
cluding control equipment and fuel storage, in a 
space no greater than that required to accommo- 
date sufficient boiler capacity to generate an 


equal 1000 kw. with an engine-driven generator. 


RELIABILITY A FEATURE OF IMPORTANCE. 


As in all other types of central-station power- 
generating equipment, reliability of service and 
speed of manipulation are of the utmost impor- 
tance. Equipments of modern design in service 
for periods of 2 or 3 yrs. show excellent service 


ae Ceres & 


Fig. 3.—Three-Cylinder Engine Having a Normal Speed 
` of 225 R.P.M. 


records, being shut down and overhauled once or 
twice a year. Otherwise service is available prac- 
tically all the time. Valves and wearing trim- 
mings require inspection and attention to assure 
their continuous and uninterrupted operation, and 
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lubrication must be provided the same as for any 
equipment. Lubrication is not an expensive 
item, the maximum oil required per cylinder per 
24-hr. day for an engine with 250-hp. cylinders 


Fig. 4—End View of a Medium-Size Oil-Burning Engine. 


being 1 gal. of oil. This figure was arrived at 
from the analysis of engine-operating data kept 
for a period of 3 yrs. The best evidence of reli- 
ability of performance is found in the fact that 
the users of oil-burning engines in generating 
plants are purchasing more equipment of the 
same character for installation in new plants. 
The equipment shown in Fig. 1 is a portion of 
a total of 21 generating units owned by one com- 
pany, 17 of them being of the 1250-hp. size and 
four of the 2000-hp. size. 

Oil-burning engines, when properly handled, 
may be started from rest and put into service in 
a very short period of time, the time required to 
put the generator in service being greater than 
that required to bring the engine up to speed. 
Sudden overloads and fluctuations are amply pro- 
vided for in the heavy flywheels, and overloads 
of 20 or 25% can be carried steadily for short 
periods. However, it is customary to rate this 
type of prime mover at near its full safe-load 
capacity, and overloads should be avoided where 
possible for the good of the equipment. In se- 
lecting units, proper consideration should be 
given to the anticipated loads, so that straining 
of the machines will not be necessary during 
periods of high demand. Test data from a five- 
cylinder engine of 550-b.hp. capacity give the 
relative fuel economies, based on 85% generator 
efficiency; of 1.1-lbs: of oil-per kw-hr. at quarter 
load, 0.81 Ibs. at one-half load, 0.743:1bs. at three- 
quarters load, 0.675 lbs. at full load aad 0.706 
Ibs. at one-quarter overload. Full-load ficiency 
of this unit corresponds almost exactly with the 
annual fuel data already given for a plant 
equipped with 1250-hp. units. 

Data covering the operation of a three-cylinder 
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750-hp. engine, direct-connected to an air com- 
pressor, gives an idea of the total operating and 
maintenance costs of this type of equipment. In 
considering this data, it should be borne in mind 
that an air compressor gives a load much more 
_ difficult to care for from a maintenance point of 
view than a uniform generator load. During a 
period of 3 years this engine served to compress 
108,000,000 cu. ft. of free air per month, to a 


Fig. 5.—Sectional View of a Nordberg Engine, Showing 
the Parts of a Working Cylinder. 


pressure of 9o lbs. gauge, at a cost of $16.68 per 
1,000,000 cu. ft. This amount of service would 
require the engine to deliver full load for two- 
thirds of the entire time, or an average of two- 
thirds of full load for the entire time, or some 
intermediate service between these two. Re- 
ducing the cost to the hp-hr. basis gives a total 
cost, including all charges for fuel, lubrication, 
attendance, repairs and overhauling, of $0.005 
per hp-hr. This computation assumes that it re- 
quires 0.2 hp-hr.- to compress I cu. ft. of free 
air per min. to a pressure of 90 lbs. gauge. 


ELECTRIC HEATERS FOR GASOLINE 
DISTILLATION. 


Comparison of Durability of Heaters for This Pur- 
pose Developed at Bureau of Mines and by 
Commercial Concern. 


The petroleum division of the United States 
Bureau of Mines in its laboratory investigation 
has had occasions to develop a number of types 
of electrical heating equipment. It was found 
that electric heaters could be used to particular 
advantage in the standard distillation test for gas- 
oline, which is set forth in Bureau of Mines 
Technical Paper No. 214, entitled “Motor Gaso- 
line, Properties, Laboratory Methods of Testing 
and Practical Specifications,’ by E. W. Dean. 
In order to assist in rendering this type of heater 
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available for general use, a description of the 
apparatus developed by the Bureau was pub- 
lished. Shortly after the article was printed a 
chemical supply house undertook the manufac- 
ture of an electrical heater suitable for gasoline 
distillation. A preliminary model was examined 
and tested by the bureau and modifications were 
suggested that were incorporated in the type of 
heater that was finally marketed. 

The electric heater developed by the bureau 
has an inverted conical resistance element sur- 
rounded by a layer of heat-insulating material 
and mounted in a metal case having a top of hard 
asbestos (transite) board. The resistance ele- 
ment is a helix of nickel-chromium alloy wire held 
by a molded core of alundum. The bureau heat- 
ers are generally of about 330 watts capacity and 
are used with stock types of regulating rheostats 
capable of reducing the effective wattage to 
about one-third the full-load maximum. 

The commercial heater has a helix of nickel- 
chromium alloy wire resting in a spiral groove 
cut in a depression in a block of heat-insulating 
composition. The coils of wire are held in place 
by a special cross of sheet mica. The combina- 
tion of resistance element and heat-insulating 
layer is mounted in a metal case which also in- 
closes a regulating rheostat. The full-load ca- 
pacity of this heater is about 260 watts. 

Both types of heaters have been used in the 
bureau laboratories, and are capable of doing 
about the same work. The.lower apparent ca- 
pacity of the commercial heater is compensated 
for by its greater thermal efficiency, which is due 
to the detail of construction involving coils held 
lightly by grooves in a block of heat-insulating 
material. The commercial heater was somewhat 
more satisfactory to use because of its more 
rapid response to changes in current, as con- 
trolled by the rheostat, and because of the con- 
venient location of the latter. 

The bureau has received a number of inquiries 
regarding the merits of the commercial device. 
Replies have been to the effect that it is superior 
to the bureau’s own design as regards current 
consumption and convenience, but that its dura- 
bility had not been tested, as had that of the 
bureau heater. 


DEFECTIVE SWITCH PROVES TO BE 
A LIFE SAVER. 


A peculiar case where two or more lives 
were saved by the failure of a high-voltage 
switch is reported in the Pacific Service Maga- 
cine. At Livermore, Cal., one of the town cir- 
cuits, operated at 2300 volts, was interrupted 


` recently by the opening of the oil switch at 


10:27 p. m. All efforts to close the switch were 
unsuccessful until 11:15 p. m. 

Investigation of the cause of the trouble de- 
veloped the fact that the circuit had been opened 
by the falling of one of the wires when a pole 
was struck by an automobile. The two occu- 
pants of the machine, one a small child, were 
entangled in the fallen wire while leaving the 
wrecked automobile. Had the switch worked 
satisfactorily, they undoubtedly would have been 
seriously injured if not killed. Other persons 
came in contact with the wire and were un- 
doubtedly saved by the defective switch. 
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Generation and Transmission of 
Electrical Energy 


A Brief Review of Present-Day Conditions and Practice in the 
Development of Electric Power Plants and Distribution Sys- 
tems, with Comment on Future Possibilities in This Connection 


By ALFRED STILL 


Professor of Electrical Design, Purdue University. 


After four years of destruction made possible 
by the feverish production of engines and ex- 
plosives of which the value was reckoned in 
terms of their power to 
destroy, the world is 
awakening to the fact 
that raw materials, new 
machinery, food and the 


Announcing an Important 


where the electrical companies are operating. 
The prosperity of the farmer brought about by 
high food prices will not continue unless the 
` present reluctance of the 
urban population to live 
and work on farms can 
be overcome. The condi- 
tion of life in the country 


necessaries of life must 
be produced in enormous 
quantities as cheaply and 
as quickly as possible. 
The idea is still in its in- 
fancy as shown by the 
faith of many in the effi- 
cacy of strikes to bring 
about improved living 
conditions, and the child- 
ish belief of others in the 
advantages to be derived 
from doing less work for 
more pay. The idea is, 
however, gaining ground. 
and when all the peoples 
of the world have real- 
ized that the vast debts 
created by the war cannot 
be redeemed entirely in 
gold—since the world’s 
supply of gold is hope- 
lessly inadequate—the ef- 
fort toward increased 
production of necessary 
and useful things will 
create an ever-increasing 
demand for readily avail- 
able sources of mechani- 
cal power. 

Already—and this not- 


withstanding the diff-. 


Series of Articles 


The very fact that the development of 
the useful arts had been brought almost 
to a standstill by the world war sug- 
gests that the present period of indus- 


trial expansion is not a passing phase, 


but is likely to continue at all events 
until the rate of production approaches 
more nearly the increased demand re- 
sulting from a period of destruction 
which has left its mark in almost every 
gait: of human enterprise. 

Although the development of large 
power plants and high-voltage trans- 
mission systems has progressed at a 
very rapid rate—especially in this coun- 
try—the present time would appear to 
be opportune for considering the lines 
along which development will proceed. 

This article is the first of a series in 
which it is proposed to review the elec- 
tric power situation generally, not with 
a view to explaining in detail many of 
the underlying facts and principles which 
are largely the concern of specialists, but 
rather to show what is the general na- 
ture of the problems which the engineer 
has had to overcome and what are the 
conditions of today which may lead per- 
haps to departure from pre-war practice 
and govern future policy. 

These articles will appear in our 
“Electrical Construction” and “Central 
Station and Power-Plant” issues, which 
are the first and third, respectively, of 
each month.—Editor’s Note. 


does not appeal to town- 
dwellers, partly because 
of the lack of such living 
conditions, labor - saving 
devices and conveniences 
as they have been accus- 
tomed to. With the ad- 


yent of electric light and 


power service in rural 
districts these objections 
would be largely over- 
come, with the result that 
food production may be 
stimulated and the cost of 
living reduced. These 
conditions are being rec- 
ognized by the public util- 
ity companies, the present 
tendency being— for 
many reasons——to encour- 
age the farmers them- 
selves to finance the con- 
struction of the necessary 
transmission lines. 

With the ending of the 
war, it was thought that 
many of the abnormal 
conditions created by the 
conflict would cease to 
exist when industries 
should be again working 
on a peace basis. It is 


culty of financing new schemes and even exten- 
sions to existing plants—marked engineering 
progress has been made during the last 12 
months, while developments on a much larger 
scale are to be expected in the near future. 
Although construction work will be mainly on 
new generating stations and transmission lines, 
additions to existing plants must also be looked 
for. There has lately been a tendency for manu- 
facturing concerns to shut down their own 
power plants and take advantage of central- 
station service, while another reason for the 
growing demand for electric light and power 
may be attributed to the conditions in the coun- 
try districts not too far removed from centers 


now being realized that this 1s not the case, and 
very great departures from our pre-war prac- 
tices will have to be made if we are to adapt our- 
selves to the new conditions of a changed world. 

The fact that the community as a whole is 
apparently dependent upon the good sense or 
good will of a particular class of workers—as, 
for instance, coal miners or railway employes— 
has brought about the condition that fuel-burn- 
ing plants must in future seriously consider the 
selection of a location where fuel may be easily 
obtained, or stored in sufficient quantities to pro- 
vide a reasonable guarantee seas interruption 
of service. | 

The cost of coal, especially ‘at a considerable 
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distance from the pits mouth, has increased 
enormously during the last few years. The 
burning of coal in a furnace is, at best, an ex- 
ceedingly inefficient method of obtaining energy 


in the form desired for the performance of me- - 


chanical operations. It 1s very wasteful to burn 
coal for other than heating purposes if alterna- 
tive sources of energy are available. When 
burned in boiler furnaces, it should at least be 
burned as efficiently as possible, but it has been 
estimated by the director of the Bureau of Mines 
that about 150,000,000 tons of bituminous coal 
are wasted annually by being used inefhciently 
in boiler plants throughout the country. Obvi- 
ously a large number of small coal-burning 
plants scattered over an industrial district will 
consume far more coal per horsepower-hour 
than a central generating plant equipped with a 
few large units of up-to-date machinery. Steam- 
cperated generating stations of large capacity 
erected where fuel is cheap and suitable water 
for condensing purposes is obtainable in suff- 
cient quantities would consume less than 1.5 Ibs. 
of coal per horsepower-hour delivered to the 
user, whereas a small plant will consume from 
4 to 5 lbs. per horsepower-hour. 

Until recent times the economy of the large 
steam-turbine driven units, and the decreased 
unit cost of the steam plants themselves, had the 
effect of discouraging the development of new 
water-power sites. What is the condition to. 
day? It is safe to say that the recent enormous 
increase in the cost of both labor and materials 
has so greatly added to the first cost of hydro- 
electric power stations that it is probably com- 
parable to the increased cost of the steam-oper- 
ated plants. This fact, together with the restric- 
tions to the development of desirable sites on 
public lands and navigable streams prior to the 
passing of the “Water Power Bill,” account for 
the wasteful consumption of our valuable coal 
deposits with millions of horsepower of unde- 
veloped water power running to waste in various 
parts of the country. 

The demand for power is now greater than 
ever, and, since large power stations are more 
efficient than a number of smaller plants, it seems 
reasonable to suppose that the immediate future 
will see the growth of ever larger central sta- 
tions—hydroelectric wherever feasible; steam- 
using when necessary—and these will be inter- 
connected by high-voltage electric lines, leading 
naturally to the much discussed 220,000-volt 
transmission systems which are, even now, being 
planned, and are likely to be seen in successful 
operation at an early date. 


THE FINANCIAL AND ECONOMIC SITUATION. 


Another condition brought about by the world. 


war is that money, like labor and the materials 
of construction, has also increased in cost. It is 
difficult to say how far this may be a temporary 
state of affairs; but the change back to pre-war 
conditions, if it ever occurs, will probably be 
slow, and in the meanwhile the public utilities 
find it extremely difficult to interest investors or 
tc borrow the money necessary for needed de- 
velopments. 

It must not be forgotten that extensions and 
additions to plant were not made during the war 
to the extent that would have been considered 
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normal in times of peace, with the result that 
such margin of reserve as existed before the war 


ono longer exists; indeed, the amount of reserve 


plant is so small that in many cases the consumer 
has been obliged to put up with unsatisfactory 
service. l 

Large sums of money must be invested imme- 
diately if the supply of energy by the power 
companies is to keep pace with the demand; but 
if these companies are not permitted to earn suf- 
ficient profit to permit of the present high rate 
of interest being paid on borrowed money, they 
are naturally reluctant to go ahead with new de- 
velopments on a large scale. The laws regulat- 
ing public utilities may require revision in order 
that the investor shall have sufficient incentive 
to invest his money in these very necessary de- 
velopments. In other words, if the utilities are 
not permitted to earn sufficient to interest in- 
vestors or make it worth their while to borrow 
money at the present high rates of interest, the 
work of constructing new power plants and ex- 
tending existing systems of power transmission 
will not proceed at the rapid rate now justified 
by the increased demand. 

It is true that the commissions have permitted 
certain increases in rates, mainly. intended to 
cover the high cost of coal, but such increases 
are Often inadequate and, in any case, they do 
not tend toward ultimate economy, but merely 
pass on the additional cost to the consumer. If 
the principle of so-called super-power stations 
erected on the most desirable sites and intercon- 
nected by extra-high voltage transmission lines 
is the right one, and will lead to economy of our 
natural resources together with a reduction in 
the cost of the energy supplied, then it would 
certainly seem to be desirable that the necessary 
incentive be given to the utilities in order that 
this end may be attained. 

At the present time the fixed rate of return 
which is intended to protect the public against 
extortion is not serving its purpose very suc- 
cessfully. A point which is frequently over- 
looked is that if the utilities were assured of a 
proper reward for their services they would be 
able to finance the larger and very urgently 
needed additions and extensions, thus bringing 
about a reduction in the present wasteful con- 
sumption of fuel, and probably reducing instead 
of increasing the cost to the consumer because 
of improved efficiency and the larger areas cov- 
cred by the interconnected systems. 


ELECTRIC PowWER STATIONS AND SYSTEMS OF 
TRANSMISSIONS. 


Assuming that the crying need for some 
change in the laws governing the electric utility 
service will shortly lead to an improvement in 
the conditions which have been briefly discussed, 
let us see what is the general outlook for the next 
few years in the field of power generation and 
transmissions. 

In the first place, hydroelectric development 
may be expected to make rapid strides, and it 
will probably compete favorably with steam 
plants. The cost per horsepower of plant in- 
stalled has increased greatly of late, but on the 
average it will not exceed about $150 where ex- 
tensive works and costly dams are not required. 
The unit cost may sometimes be as high as $250 
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per horsepower, but in that case steam power 
would generally have the advantage. Naturally 
the development possibilities of the proposed site 
and its distance from the centers where a market 
exists or may be created must always be im- 
portant factors in the problem. 

Not all water powers that have been devel- 
oped in the past have proved themselves com- 
mercially successful; but, on the other hand, 
even the small low-head hydroelectric plant may 
often be operated efficiently at the present time. 
It is well to avoid thinking of steam plants as 
necessarily distinct from, and in competition 
with, waterpower plants, because the two will 
frequently operate economically together. It is 
indeed somewhat remarkable that the present 
shortage of hydroelectric power has resulted in 
such steam plants as were intended merely as 
standbys being used up to their full capacity to 
meet the demand for power. 

The large steam or water-power station, elec- 
trically interconnected with other generating sta- 
tons by an extensive system of overhead con- 
ductors, is, however, the logical solution of our 
present difficulties. 

The problem of selecting the best possible site 
for steam-electric power plants is not an easy 
one. It is obviously necessary to choose a site 
as close as possible to the industrial center, but 
railway or waterway facilities for the delivery 
of fuel and machinery are ruling factors, while, 
with the ever-increasing size of such power sta- 
tions, the proximity to an adequate supply of 
water for condensing purposes is among the most 
important points to be considered. 


SYSTEMS OF TRANSMISSION COMPARED. 


Regarding the systems of transmission, it 
would seem at present that the alternating-cur- 
rent three-phase system with three conductors is 
sc well established that it is here to stay, even at 
pressures considerably higher than those in use 
tc-day. At the same time, now that somewhat 
revolutionary ideas are abroad and new stations 
and systems of transmission may soon be estab- 
lished, it is desirable that all engineers should 
take a broad view of the situation as a whole 
and study carefully: the alternative possibilities, 
even if these seem to conflict with established 
practice. In Europe, for instance, the series 
system of transmission by continuous currents 
has been adopted in many -instances where its 
advantages over the alternating-current constant- 
voltage system were sufficiently clear; and, al- 
though parallel cases may not occur in this coun- 
try, the possibilities of the Thury system and of 
direct current as opposed to alternating current 
for transmission purposes should receive careful 
consideration. Again, in the matter of protec- 
tion from lightning and, indeed, everything that 
has been done to maintain continuity of service, 
the practice of other countries in all parts of the 
world should be known to the engineer who is 
turning his attention to the planning of trans- 
mission systems on a larger scale and operating 
at higher pressures than any existing at the pres- 
ent time. . 

It is probable that no new problems of any 
serious magnitude will arise in connection with 
the projected 220,000-volt transmissions. In- 
deed, although 150,000 is the highest voltage now 
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in actual operation, a 165,000-volt line is now be- 
ing erected (Great Western Power Co., from its 
Caribon plant to San Francisco) and the Pacific 
Gas & Electric Co is seriously considering the 
building of a 220,000-volt line from its Pit River 
power plant to San Francisco. 


GENERATING AND TRANSFORMING MACHINERY. 


The economic advantages of outdoor substa- 
tions are being generally recognized, and the in- 
creasing use of high-voltage power transformers 
out of doors has led to the construction of very 
large units of the self-cooling type requiring no 
circulating water to carry away the heat, as in 
the majority of the larger units built for indoor 
use where water is available and an attendant 1s 
at hand to see that no damage is done due to 
accidental stoppage of the water supply. 

In the .steam-power generating stations the 
unit size of the turbo-generators tends naturally © 
to increase with the growth of the stations them- 
selves. A reasonably small number of units is 
desirable even in the very large power stations 
which we may expect to see in operation before 
leng; but there are very great difficulties in the 
way of designing efficient turbogenerator sets for 
outputs in excess of say 50,000 kv-a. from a 
single unit. Single sets with a capacity of 25,000 
to 35.000 kv-a. are by no means uncommon at 
the present day, and compound turbogenerators 
consisting of two or three electric generators 
driven as one machine and electrically linked to- 
gether are being built up to 70,000 kv-a., but the 
final development of the turbogenerator has not 
yet been reached. The problems which the man- 
ufacturer will no doubt ultimately solve are 
mainly in the feld of mechanical engineering and 
are largely due to the enormously high periph- 
eral speeds which are being used, and which are 
desirable in order to obtain the high steam veloc- 
ity which is necessary for the best thermody- 
namic efficiency. 

Synchronous reactors and synchronous ma- 
chinery generally are being used with success for 
the correction of power-factor on alternating- 
current systems, and since the three-phase sys- 
tem will probably be used for the transmission - 
of ever larger amounts of energy, the problem 
of power-factor correction is likely to receive 
continued attention. 

In the design of controlling switchgear, in 
safety devices, lightning protection, and, indeed, 
every branch of the industry even remotely con- 
nected with the generation and transmission of 
energy for lighting and power purposes, the 
trend to-day seems all to be toward simplicity, 
greater accessibility of parts in order to shorten 
the time for repairs or replacement; in a word, 
anything that will lead to increased durability of 
the plant and greater reliability of service. 

With the changed conditions brought about by 
the war and a present demand for electric power 


in excess of the available supply. the engineer is 


faced with new problems not only of detailed de- 
sign and construction but relating also to the 
broader lines of the industry’s development— 
questions affecting future® success and prosper- 
ity; questions not only of feasibility, but of de-- 
sirability and policy. For instance, are we to 
ccntinue indefinitely in this country using the 
two somewhat unfortunately chosen frequencies 
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of 25 and 60, or should we make an effort to 
standardize a single frequency, such as 50, to be 
used for all purposes and for which all alter- 
nating-current machinery would ultimately be 
built? It is perhaps too late to make so great a 
departure from present practice; but have all 
engineers considered this and similar possibilities 
as seriously as they should? If not, now is 
surely the time to do it. 

When the industry is busy, and the manufac- 
turer has his hands full in executing the orders 
which are thrust upon him at prices which he 
has little reason to complain of, there is not 
much time left to look ahead and make plans for 
iuture development along new and perhaps some- 
what revolutionary lines; but in view of what 
has been said here and elsewhere the necessity 
for serious thinking along these broader lines 
would seem to be of the utmost importance, if 
we are not—with our noses on the wheel—to 
follow blindly the old lines of development. 
These may be good and desirable, but let us be 
reasonably confident that we are in the right 
way and not be forced to regret at a future time 
the omission to formulate a carefully considered 
and deliberate policy of expansion at a time 
when changes, if required, might most easily 
have been made. 

It is proposed to discuss at greater length in 
subsequent articles the more strictly engineering 
features of recent practice in the matter of gen- 
erating and transforming machinery and trans- 
mission lines. As an indication of the trend in 
design and practice it is hoped that these articles 
mav at least serve the purpose of calling atten- 
tion to the manner in which difficulties have been 
and are being overcome, and so suggest perhaps 
the general lines along which the industry is 
likely to proceed in the immediate future. 


INDUSTRIAL COMPANY STATISTICS 
ON WAGES AND PRICES. 


Robbins & Myers Co. Furnish Data Showing Wages 
Paid by Company Have Increased More 
Than Cost of Commodities. 


The true measure of a workman’s earnings 
is not so much the dollars received as it is the 
commodities he is able to obtain with his earn- 
ings. With this thought in mind an official of 
the Robbins & Myers Co., Springfield, O., 
thought it might be interesting to find out just 
how the company’s employes have fared in the 
abnormal times experienced since the start of 
the world war. A statistician gathered the 


Chart Showing Five-Year Comparison Between Wage 
Increases and Living Costs of Robbins & 
Myers Co. Employes. 
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figures and the result is shown on the chart re- 
produced herewith. 

The solid black line represents the average 
money earnings of Robbins & Myers Co. employes 
during the period from January, 1915, to Janu- 
ary, 1920. The dotted line represents the retail 
price of food stuffs during the same period. 
Both curves are plotted in percentages instead 
of dollars. The earnings of workers in January, 
1915, and the prices of foodstuffs at this date 
are taken as the basis of 100%. 

As shown by the curves the earnings of the 
employes have increased more rapidly during 
this period than has the price of foods. The in- 
crease in earnings has been about 110%, and 
the cost of foods has increased about 90%, a 
difference of about 20% in favor of earnings. 
The curves show that during the first two years 
of the war, before the United States became in- 
volved, wages were increased faster than the 
rapidly rising cost of living, and kept ahead by 
a substantial margin. 

Late in 1916, and during the first few months 
of 1917, living costs took a sudden upward 
turn and kept ahead of increases in wages until 
near the close of this year. Before the end of 
the year, however, earnings were again given a 
sharp increase which restored the margin of 
earnings over living costs. Although food costs 
have continued to rise, this margin has been 
maintained since then, with the exception of a 
brief period in 1918, immediately following the 
signing of the armistice, when for a short time 
the costs of goods took an unusual upward 
jump. 

Since last, fall, earnings have shown an un- 
usually rapid increase, while food costs have re- 
mained practically stationary, giving the worker 
the greatest margin he has enjoyed at any time 
during the period investigated. 


MARCONI MARINE SHOWS DEVELOP- 
MENT DURING YEAR. 


During 1919 the Marconi International Marine 
Communication Co. made substantial progress, 
Increasing its gross revenue by $1,044,065 to 
$3,860,095. This was in part due to an advance 
in ship subsidies in consequence of a large ad- 
vance in salaries to telegraphists during the 
period, and it was counterbalanced to a consid- 
erable extent by the increase in expenditure. The 
total dividend on the ordinary shares was 15%. 
The total number of public telegraph stations 
cwned and worked by the company on the high 
ye increased during the year from 2549 to 
2842. 


WATER-POWER PLANTS TO BE BUILT 
IN TRANSCAUCASIA. 


The next few years will witness a great devel- 
opment in the utilization of potential water 
power for electrical purposes in Transcaucasia. 
The mountainous character of the country and 
the proved mineral wealth are the two important 
factors that will make these undertakings com- 
mercially profitable. The total existing hydro- 
electric stations yield only 6725 hp., although sur- 
veys have indicated that over 350,000 hp. is pos- 
sible. 
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Survey ot the Central-Station 
-Industry in Canada 


Operating and Financial Statistics Showing the General Con- 
ditions, Investment, Expenses and Revenue of Entire Industry 
—Analysis Showing Investment per Horsepower by Provinces 


Electrical energy, through its ease of transmis- 
sion and its broad adaptability to domestic, indus- 
trial and commercial use, has become of para- 
mount importance to our modern life. The gen- 
cration of electricity, dependent in the greater 
part upon coal and water power, has offered 
` cutstanding advantages to the efficient utilization 
of the latter, and Canada has been quick to ap- 
preciate the peculiar advantages possessed by her 
strategically located water powers and to realize, 
in their development for hydroelectrical pur- 
poses. one of her greatest natural resources. In 
this development the central-station industry has 
played a most important part, and in view -of its 
exceptionally rapid development, particularly 
during recent years, a record of its present 
standing is of special interest. 

The Dominion Water-Power Branch, Depart- 
ment of the Interior, in co-operation with the 
Dominion Bureau of Statistics, has published an 
analysis of the results of the second census of 
central stations in Canada, showing the status of 
this important industry on Jan. 1,. 1919. The 


TABLE NO. 1.—SUMMARY OF PRINCIPAL FEATURES 
OF CANADIAN CENTRAL STATIONS AS 
OF JAN. 1, 1919. 
Commercial. Municipal. Total. 


Number of stations.... 377 418 795 
With generating 

equipment ......... 332 183 515 
Without generating 


equipment ......... 45 235 
Total canital invested. .$2§8,151,605 $118, ie 797 $401,942, ice 

In power E 

transmission and 

distribution ........ $250,591,215 $105,956,002 $356,517,217 
In miscellaneous sup- 

plies, cash and vari- 

ous operating ac- 

counts Sa Whee ete Thi 37,560,390 $ 7,834,795 $ 45,395,185 


of power .......... $ 33,190,882 $ 20,358,251 $ 532,549,133 

For lighting purposes$ 8,638,648 8,313,864 $ 16,952,512 
For all other pur- 

DOSES dsc Sedeetus $ 24,552,234 $ 12,044,387 $ 36,596,621 
Total operating ex- 

pense 2... cer esecee $ 16.851.623 $ 13,414,241 $ 30,265,864 

Salaries and wages...$ 6,137,525 4,216,717 $ 10.354,242 

Fuel expense......... 1,503,732 $ 1,120,400 $ 2,626,132 
All other sundry ex- 


penses ...........6. $ 9,208,366 $ 8,077,124 $ 17,285,490 
Number of persons em- 
ployed 2.6 kis cee eee cs 5,690 4,006 9,696 


Total horse power not 
including auxiliary 


plant equipment..... 1,434,196 406 918 1,841.114 
Steam engines and turbines— 

Number .....ceccseee 141 114 : 255 

Horeepower ......... 83,740 61,897 145,637 
Waterwheels and turbines— 

Number ........0000- 466 154 620 

‘Horsepower ......... 1,345,656 336,535 1,682,191 
Gas and ofl engines— 

Number .........-.0. 66 68 134 

Horsepower ......... 4,800 8,486 13,286 
Generators— 

Number ........e0..06 659 331 990 

Kv-a. capacity....... 1,118,438 315,284 1,433,722 
Auxiliary plants with 

steam engines, steam 

turbines; gas and oil 

engines— 

Number ............. 56 20 76 

Horsepower .......... 110,853 6.675 117,528 
Auxiliary plant generators— 

NoOmMDE@P”. vices os kes 39 15 54 

Horsepower ......... 87,215 4,596 91,811 


report includes statistics relative to central sta- 
tions only, as defined for census purposes, that is, 
stations which sell or distribute electrical energy 
for lighting, heating or general power purposes 
other than that generated by industrial organiza- 
tions for their own direct use in the operation 
of some other industry. The statistics, therefore, 
treat only with the generation and distribution 
cf electrical energy insofar as such energy is 
not used directly by the station reporting. In 
each case where the central-station operations are 
combined with those of some other industry, spe- 
cial care was taken to secure statistics relating 
only to those parts of the operations which are 
chargeable solely to the central-station activities. 

Central stations are divided into two funda- 
mental classes, one composed of stations which 
include stations generating all or part of the 
power which they sell or distribute, and the other 
including non-generating stations which purchase 
from some other station all the energy they sell 
or distribute. The analysis further divides the 
stations, according to ownership and type of 
power used, into the following classes: munici- 
pal, commercial, hydroelectric-power and fuel- 
rower stations. The statistics are given for the 
dominion as a whole and by provinces. As the 
analysis has just been completed and some time 
must necessarily elapse before the report is ready 
tor general distribution the following brief sum- 
mary of the statistics has been prepared. 

The principal items reported together with a 
comparison between the totals’ for commercial 
or privately owned and municipal or publicly 
owned stations are summarized in Table 1. The 
total number of stations reporting is 795, of 
which 515, or 64.8%, generate their own power, 
and 280. or 35.2%, are of the non-generating 
type. The commercial stations numbered 377. 
and the municipal stations 418. Of the gener- 
ating stations 332 are commercial and 183 are 


- municipal, while of the non-generating stations 


45 are commercial and 235 are municipal. As 
noted in the results of the last census, the sys- 
tem of the Hydroelectric Power Commission of 
Ontario with its extensive distribution, selling 
blocks of power to local municipal commissions, 
accounts for a large proportion of the municipal 
non-generating stations. 


PRIMARY PowER EQUIPMENT. 


The aggregate capacity of all primary-power 
machines reported is 1,958,642 hp., of which 
1,841,114 hp. is installed in main plants and 117,- 
528 hp. in auxiliary or stand-by plants. Of the 
total for the main plants, 1,434,196 hp., or 77.9%. 
was reported by commercial stations, and 406,918 
hp., or 22.1%, by municipal stations, while of the 
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auxiliary plant equipment the former accounted 

for 110,853 hp. and the latter for 6,675 hp. 
Table 2 presents by provinces the total capacity 

of prime movers of different types and the gen- 


TABLE NO. 2.—SUMMARY OF TOTAL INSTALLED 
CAPACITY OF CANADIAN CENTRAL STATIONS 
AS OF JAN. 1, 1919. 

Horsepower of Main Primary Equip- 
ment. 


Province. Steam Gas and Water- 

Engines and Oil wheels and 

Turbines. Engines. Turbines. 
Canada ......ssseses. 145,637 13,286 1,682,191 
Alberta ........c0cces 41.975 1,340 32,600 
British Columbia.... 4.326 1.815 211,043 
Manitoba ..........- 2 640 662 71,790 
New Brunswick..... 10,510 1,075 6.978 
Nova Scotia......... 15.811 140 5.614 
Ontario ....sssasa... 33,625 2,367 744,221 
Frince Edward Island 425 701 227 
Quebec ............. 9,740 2N6 601,718 
Saskatchewan ...... 26,315 4.900  —....... 
Yukon ice eeeuesccess 220 Pere 10,000 
Horsepower of Auxillary Total 


Primary Equipment. Horsepower 
of Main and 


Province. Steam Auxiliary 
Engines Gas and Primary 
and Qil Equip- 
Turbines. Engines. ment. 
Ganada sossseiurea ek 116,925 603 1,958,642 
Alberta .............. PAWS aaae 78.320 
British Columbia.... 26,280 500 243,964 
Manitoba ........... 19,400 panaan. 94.542 
New Brunswick..... 7 | ra ree 19.063 
Nova Scotia......... 670 80 20,315 
Ontario ............. 39,515 15 819,743 
Prince Edward Island ....... = ....... 1,353 
Quebec .............. 28,155 8 639.907 
Saskatchewan ...... serasa cece 31.215 
YUKON Cecassusedek es Sweats. o henas Sis 10,220 
Total Generator Capacity in Kv-a. 
Main Auxiliary Total 
Province. Plant Plant Plant 
Equip- Equip- Equip- 
ment. ment. ment. 
Canada .......ce ceca 1,433,722 91,811 1,525,533 
Alberta .............. 58,193 1,950 60,143 
British Columbia..... 138,225 20.915 159.140 
Manitoba ............. 50.961 13.750 64,711 
New Brunswick....... T2836 ansas 12,836 
Nova Scotia........... 18.235 456 18,691 
Ontario .............. 628,109 32.911 661.020 
Prince Edward Island 321 eet ahablase 1,321 
Quebec ............05. 492,467 21,829 514,296 
Saskatchewan ....... a ee a ee ee ee 27,195 
Yuvkon esi hare ess owe 6.180 anaana 6,180 


erators installed in central stations. The figures 
are also given separately for main plants and 
for auxiliary or stand-by plants. According to 
source of power, the total for all prime movers 
is divided as follows: From water, 1,682,191 hp. ; 
from steam, 262,562 hp., and from gas and fuel 
oil, 13,889 hp. 


POWER EQUIPMENT PER CAPITA. 


The relation of the installed primary power 
and generator ¢apacity to population is given in 
Table 3. The per capita analysis is given by 
provinces, as this is the only feasible basis upon 
which such a comparison may be made in con- 
rection with the central-station industry. Con- 
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sideration of other elements, such as the varying 
density and the occupation of the population, 
will assist in a better understanding of the vari- 
ations in the per capita development. The aver- 
age primary power installation of the main plants 
per 1000 of population for the dominion is 209 hp. 

The provincial averages on this basis are as 
follows: Yukon, 1135 hp.; British Columbia, 
302 hp.; Ontario, 277 hp.; Quebec, 263 hp.; 
Alberta, 129 hp.; Manitoba, 121 hp.; New 
Brunswick, 50 hp.; Saskatchewan, 41 hp.; Nova 
Scotia, 38 hp., and Prince Edward Island, 14 hp. 
per 1000 of population. It 1s notable that the 
highest averages on the per capita basis occur in 
the Yukon Territory and in the five provinces in 
which the greater proportion of the central-station 
power is derived from water. 


Hypro Power IN CENTRAL-STATION INDUSTRY. 


The extent of Canada’s water-power resources, 
their availability to industrial centers and their 


Water 
1.682.191 H.P. 
914% 


Total- 1.841114 H.R 


Fig. 1—Comparative Importance of Three Principal 
Sources of Power in Canada. 


adaptability to the central-station industry is 
reflected to a marked degree in the statistics pre- 
sented in this report. Hydroelectric power is 
now served to practically every large industrial 
center in Canada, and the rapid extension of the 
large distribution systems, together with the 


active hydroelectric construction at present in 


progress, is fast linking up the few centers which 
have hitherto derived their power from fuel. In 
considering the extent to which water is used as 
a source of primary power in this industry, it is 
of interest to note that, according to a recent 
census of developed water power in the dominion, 
72.7% of the total is utilized in connection with 
the central-station industry. 

Of the aggregate capacity of all prime movers 
installed in the main plants, 1,682,191 hp., or 
91.4%, is derived from water, and, including the 
prime movers of auxiliary or stand-by fuel plants, 


TABLE NO. 3.—RELATION OF PRIMARY POWER AND GENERATOR CAPACITY TO POPULATION OF CANADA, 


AS OF JAN. 1, 1919. 
Equipment Installed Per 1000 of Population. 
-—tPrimary Power in Hp.w~ 


Province. Popu- 7-Number of Plants.—~ Water-wheels 
lation. Com- Mu- and Total. Generators,’ 

mercial. nicipal. Turbines. kv-a. 
Canada 6c sci kes CANGG Hor See ee ws *§ 835.000 377 418 190 209 162 
Alberta o eerinroeanis satt enseres 588,000 28 25 55 129 99 
British Columbia............5 0.00 718,000 37 23 294 302 193 
Manitoba s.k406 6 estat ieee cleus 619,000 11 18 116 121 82 
New Brunswick............-+.-+: oe 369,000 16 9 19 50 35 
Nova ScOtiaws ccuees ieee eee) 519.000 25 14 7 38 35 
Ontário 6524 keen eet detente ae Res 2,821,000 109 257 264 277 223 
Prince Edward Island.............. 94,000 9 iTe 2 14 14 
Quebec sere aerimra TE EES Ea 2,326,000 115 34 259 263 212 
Saskatchewan .......-.ccseeeccens ‘ 754.000 23 38 fore 41 36 
Yükon sarerea os Se DR Sees my 9,000 4 1,111 1,135 687 


*Includes population of Northwest Territories—18,000. tPower equipment installed in auxiliary or stand-by plants 
is not included in this table. 
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the hydraulic installation represents 85.0% of the 
total. The percentage of hydroelectric power in 
the various provinces is as follows: Quebec, 
98.4% ; Yukon Territory, 97.8% ; British Co- 
lumbia, 97.2%; Manitoba, 95.5%; Ontario, 
95.4% ; Alberta, 42.9% ; New Brunswick, 37.6% ; 
Nova Scotia, 18.5%, and Prince Edward Island, 
10.8%, while Saskatchewan derives 100%. of its 
central-station energy from fuel. From this it 


TABLE NO. 4.—CAPITAL INVESTED IN CENTRAL- 
STATION INDUSTRY PER PRIMARY HORSEPOWER 
FOR ALL STATIONS AND FOR HYDROELECTRIC 
STATIONS AND SYSTEMS. 


Capital Invested in Systems. 


Com- Mu- *Hydro- 
Province. mercial. nicipal. Total. electric. 
Canada ....$288,151,605 $113,790.797 $401,942.102 $364.479,961 
Alberta .... 7,921,736 4,855,346 12,777,082 6,990,972 
Eritish Co- 
lumbia 36,935,917 2.511.033 39,446,950 38.450.131 
Manitoba .. 6,423,316 8,597,550 15,020,366 14,340,458 
New Bruns- : 
wick ..... 3,059,111 505,431 3,564,542 1,303,727 
Nova Scotia  3,196.188 781,123 3.977.311 797,122 
Ontario .... °92,556,606 86,231,479 178,788,085 166.112,988 
Prince Edward 
Island ... 403.761 ....... 403,761 67,230 
Quebec .... 133,895,147 4,479,157 138,374,304 132,945,655 
Saskatche- 
wan .... 253,520 5,829,678 6.083.198 = ....... 
Yukon 3.906.303 ....... 3.506.303 3,471,678 
Capital Invested per Horsepower of Capacity. 
Not *Including 
Including Including Only Hy- 
Province. Auxiliary Auxiliary  droelectric 
Capacity. Capacity. Systems. 
Canada .....s.ses.. $205 $518 8 
Alberta ............ 163 168 214 
British Columbia... 162 182 182 
Manitoba .......... 159 200 200 
New Brunswick.... 187 192 187 
Nova Scctia........ 196 203 221 
Ontario ............ 218 229 223 
Prince Edw’d Isl'd 298 298 296 
Quebec .........06. 216 226 221 
Saskatchewan ..... 195 195 er 
Yukon 24 seeders 343 343 e 347 


_ VIncludes generating stations and non-generating sta- 
oe which buy power-in bulk from hydroelectric sta- 
ons. 


will be seen that the first four provinces named 
and the Yukon Territory reported over 95% of 
their total central-station power derived from 
water. With the completion of projected hydro- 
electric developments in Nova Scotia and New 
Brunswick the water-power percentages for these 
provinces will show a marked increase. 

From Table 3 it will be noted that in Ontario, 


Hundreds of thousands of 4 P 
(e) t 2 3 4 5 6 7 8 9 10 


Ontario ......... 
British Columbia 
Manitoba... ..... 


Yukon =... 
New Brunswick 
Nova Scotia 
Prince Edward l. 


Saskatcl.ewan 


Fig. 2.—Relation Between the Power Developed by Fuel 
and Water In Canada. 


Quebec, British Columbia and Manitoba the 
steam plants which are auxiliary to hydroelectric 
developments account for 113,350 hp., or for 
6y.2% of the total steam-power installation for 
these provinces. It should also be noted that, for 
the dominion as a whole, there is installed in con- 
nection with hydroelectric developments 117,198 
hp. in auxiliary fuel plants. 

The results of the analysis of the primary- 


_ Nova Scotia 
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power equipment are presented graphically in 
the accompanying diagrams shown in Figs. 1 
and 2. Fig. 1 illustrates the comparative impor- 
tance of each of the three principal sources of 
primary power in the central-station industry in 
Canada, and Fig. 2 shows the relation between 
the primary power derived from water and that 
from fuel in each of the vrovinces. 


FINANCIAL STATISTICS. 


A summary of the financial statistics for the 
dominion is contained in Table 1, while the pro- 
vincial totals of the capital invested are given 
in Table 4. In the latter table are also given the 


Ontario 


Alberta 


New Brunswick $E 
Yukon .. . 
Prince Edward I. 
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Fig. 3.—Total Capital Investment In the. Central-Station 
. Industry in Canada. 


capital invested in hydroelectric central stations 
and systems, together with the investment per 
installed primary horsepower. 

For the Dominion the total capital invested in 
the industry was reported as $401,942,402, of 
which $356.547,217 represents the investment in 
power development and transmission and distri- 
bution systems and $45.395.185 represents mis- 
cellaneous supplies and working capital. The 
commercial stations reported 71.7% of the total 
capital and the municipal stations reported 28.3%. 

The total revenue from the sale of electrical 
energy reported by all stations is $53,549,133. the 
commercial stations reporting 62% of this total 
and the municipal stations reporting 38%. This 
revenue includes the income received from the 
resale of energy purchased in bulk by one central 
station from another central station. The resale 
of energy by a second station must obviously take 
care of the purchase price of such power and 
the distribution charges. 


CAPITAL INVESTED IN HYDROELECTRIC CENTRAL 
STATIONS AND SYSTEMS. 


In order that the part played by hydraulic 
power in this industry may be properly appre- 
ciated, the capital invested in hydroelectric gener- 
ating stations should be considered in conjunc- 
tion with that invested in stations of the non- 
generating type which purchase power from 
hydroelectric generating stations. This com- 
bined data is given in Table 4. Fór the Domin- 
ion the total is $364.479,961, representing a total 
investment of $218 per installed turbine horse- 
power and accounting for 90.7% of the total 
capital invested in all central stations in Canada. 
As this capital includes investments in fuel-power 
plants which are operated as auxiliaries to hydro- 
electric plants, the capacity of the primary power 
niachines of these plants added to the capacity 
of the hydraulic turbines gives a more logical 
basis for this analysis and reduces the capital 
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investment per installed primary horsepower for 
the hydro stations to $203. The capital invested 
in water and fuel-power central stations is rep- 
resented graphically in Fig. 3. 

The results of this census show a decided ac- 
tivity in the development of electrical energy for 
central-station purposes. This activity is particu- 
larly evident from the reported contemplated en- 
largements to existing plants as well as from the 
new developments at present under construction 
and the extension of the already notable transmis- 
sion systems of the larger stations. In connection 


with enlargements of existing plants, the hydro- | 


electric generating stations reported new installa- 
tions contemplated for the immediate future 
amounting to 135.755 hp. The ultimate designed 
capacity of existing hydroelectric central stations 
is 2,115,043 hp. 


MOTORS ARE SUPERIOR TO OTHER 
DRIVES IN OIL FIELDS. 


Special Motor Equipment Is Used to Meet the 
Various Speed and Control Requirements of 
Drilling and Pumping Oil Wells. 


The application of electricity to oil-well oper- 
ation, the success of which has been due in a 
large measure to the development of special mo- 
tor equipments, has proved highly valuable both 
in increasing production and saving time and 
money. 

Different types of equipment are used for 
drilling and for pumping because drilling re- 
quires motors of larger capacity than pumping 
producing wells, and the method of control is 
somewhat different. It is better to use one outfit 
exclusively for drilling, and when the well is 
finished to move the apparatus to a new well 
and install a permanent pumping equipment. 

For pumping individual wells a two-speed in- 
duction motor, with both speeds variable, has 
been specially developed by the General Electric 
Co. in capacities varying from 25-10 hp. at 
1200-600 r.p.m. to 50-20 hp. at 900-450 r.p.m. 
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Fig. 1.—Oil-Well Motor Installation at Shale, Cal. 


for 60-cycle circuits. There are also correspond- 
ing ratings at 50 cycles, all motors being de- 
signed for 440 volts. The low speed is used for 
pumping the well, and the high speed for pulling 
rods and tubing, for bailing, swabbing and all 
other miscellaneous work connected with pro- 
duction. The 30-15 hp. equipment is the one 
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most used, as a larger motor is rarely necessary. 

This motor has a wound rotor for variable 
speed, such speed being obtained by means of a 
controller and a specially designed resistor giving 
ten points of control, either forward or reverse. 


Fig. 2.—Oll-Well Motor Installation at Midlan, Kan. 


The controller is operated by a rope wheel from 
the headache-post, and can be provided, if de- 
sired, with a device to prevent the operator from 
abusing the motor by careless handling. 

The change from pumping to pulling speed, or 
the reverse, is made by means of a switch 
mounted on the motor frame, and both speeds 
are variable and reversible by means of the con- 
troller. 

The motors are given liberal ratings for pump- 
ing because the power demand will increase 
rapidly at times, as when the well is sanding up. 
The heavy overloads intermittently demanded 
during pulling and cleaning are successfully met 
by the motor at high speed, as it.then has an 
overload capacity of from 350 to 500%. The 
usual arrangement on beam wells is to have the 
motor belted to a countershaft and the latter 
belted to the bandwheel. A further method of 
saving electrical energy, breakage of rods, etc., 
is by counterbalancing the beam with a concrete 
weight. 

With electric drive, the operating expenses 
such as fuel, labor, repairs, lubrication and, in 
some sections, water, are materially reduced. 
Figures have been compiled, showing the com- 
parative costs of engine and electric drive, which 
illustrate this condition. 

These figures show an average daily cost of 
$2.250 per well per day for gas-engine pumping 
and $1.728 per well per day for motor pumping 
on one property. Items of labor, fuel, repairs, 
lubrication, interest and depreciation on equip- 
ment and production loss are included in these 
totals. Exclusive of items for investment 
charges and production loss, the motors show a 
saving of $0.297 per day over the gas-engine 
equipment. Comparison of costs on wells pumped 
by steam engines and motors shows a saving of 
$7.59 per well per day in favor of the motors. 

Fig. 1 illustrates an installation of a small sized 
motor, together with its control apparatus, in 
service in Shale, Cal. Fig. 2 illustrates a larger 
installation in Midian, Kan. The large equip- 
ment 1s provided with a meter and has a much 
larger set of control apparatus than the small 
equipment. 
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Lubrication as Applied to Power- 
Plant Operation—Part II. 


Physical Tests of Lubricants for Determining Qualities Desirable 
for Power-Plant Machinery — Notes on Bearing Lubrication— 
Selection of Lubricants for Motors and Refrigerating Machinery 


By ROBERT JUNE 


Attention was called in a previous article pub- 
lished in ErecrricaL Review June 19, 1920, 
pages 1021-24, to the great importance attaching 
to the proper selection of lubricants for the vari- 
ous services about the plant. It was stated that 
this importance did not lie in the opportunities 
to effect savings in oil, but savings in power, 
through the reduction of friction losses. Sufħ- 
cient emphasis can hardly be laid on this point, 
for discrimination 1n the choice of lubricants may 
result in savings in power sufficient to pay the oil 
bill several times over each year. 

General characteristics of a good lubricant 
and chemical tests for determining the presence 
of impurities and adulterants were also covered 
in the previous article. It now remains to dis- 
cuss the physical tests of lubricants and the qual- 
ities most desirable for various services. 


CoMMON PHYSICAL TESTS FOR LUBRICATING Ou. 


Color and Specific Gravity.—These are of 
value to the specialist in identifying a given sam- 
ple of oil, but are of little practical value to the 
majority of operating engineers. 

Flash Point—The flash point of an oil is : that 
temperature to which an oil must be heated at a 


given rate so that enough fluid is freed from the 


surface to be momentarily ignited when a small 
ame is applied to it. The Cleveland open cup 
tester is the instrument commonly used for this 
purpose. A thermometer is suspended in the oil 
which is slowly heated, and the test flame is ap- 
plied at every rise in temperature of 5 deg. F. 
until the flash occurs. 

Vlash point is determined as a measure of the 
oils volatility. With steam-cylinder oils it is of 
primary importance, the required flash point de- 
pending on the temperature “of the steam at the 
engine. In the case of oils for bearings flash 
point is important because it indicates the pres- 
ence of volatile kerosene or naphtha, with their 
accompanying fire risks. Plant blazes are always 
apt to occur with oils of low volatility if used in 
bearings, and this possibility should be guarded 
against, if possible, in the selection of oils. 

Fire Point—The fire point of an oil is that 
temperature to which it must be heated at a speci- 
fied rate so that active combustion will take place 
and continue when the small flame is applied to 
its surface. Naturally, its temperature is above 
that of the flash point. It is usually found to 
range from 30 to 65 deg. F.. and in light lubri- 
cating oils to about 40 deg. F., above the flash 
point. Fire point, like flash point, is of value 
when oils must be selected for service at high 
temperatures. 


Cold Pomt.—While the term “cold point” is 
commonly used, it is apt to be misleading, inas- 
much as two cold points are commonly deter- 
mined: first, the cloud point, which indicates the 
point of separation of the tiny particles of par- 
affine in oils of that base; second, the pour point, 
which indicates the lowest temperature at which 
the oil will run. These cold tests are of value 
only where oils are to be used under. conditions 
ot low temperature, and need not ordinarily be 
made. 

Emulsion Tests.—These tests are made in four 
separate parts, in which 40 cc. of oil is mixed 
with an equal amount of water or solution by 
means of a paddle operated at a speed of about 
1500 r.p.m. The materials mixed with the oil 
are distilled water, brine, a normal solution of 
caustic soda and boiling distilled water. During 
these tests the oil should be kept at a temperature 


of 130 deg. F. 


To pass this test satisfactorily oils should 
completely separate from the mixtures in less 
than 20 min. The brine and normal caustic soda 
solution test need only be made where there is a 
possibility of water containing boiler compounds 
getting into the system. The boiling distilled 
water test is to be made only where there is a 
possibility of steam, or water at high tempera- 
ture, getting into the oil system. The great im- 
portance of this test hes in the fact that where 
emulsification takes place with any type of forced 
lubrication, there will follow clogging of oil lines 
and a formation of solids in the base of the bear- 
ings, with consequent large losses of oil and 
greatly increased friction. 

liscosity.—This is the most important test of 
an oil, and it may be defined as a measure of 
fluidity or body. Its value depends upon the in- 
ternal friction between the particles composing 
the oil and their resistance to separation. Vis- 
cosity 1s really a measure of rate of flow of an 
oil, at a predetermined temperature, through an 
orifice of standard size. It follows that the vis- 


cosity of an oil is inversely proportional to its 
fluidity. 


IMPORTANCE OF Viscosity TEST AS A GUIDE TO 
LUBRICATION. 


All operating engineers have had bearings of 
machines under their care which increased in 
temperature when in operation to a certain point 
and remained at that temperature under normal 
working conditions. It 1s not uncommon to find 
bearings unusually warm, and yet causing no 
worry or anxiety to the engineer in charge, be- 
cause he knows that these bearings will not heat - 


0 ELECTRICAL REVIEW 


to any higher temperatures. These conditions 
are not evidence of satisfactory lubrication, be- 
cause frictional heat in a bearing is an indication 
of loss of power due to excessive bearing load, 
the power absorbed by friction having been 
transformed into heat. The causes of the high 
temperatures in the above described bearings 
may be credited to the viscosity characteristics of 
the lubricating oil in use. The viscosity of the 
oil was too high to give satisfactory results when 
the bearings were developing normal running 
heats, and, therefore, the bearing was required 
to develop sufficient heat to reduce the viscosity 
of the oil to a working value which allowed it to 
flow freely into the bearing. 

This illustration shows the necessity of using 
viscosity values, not as a direct guide to the selec- 
tion of a Jubricant, but as an indirect guide. The 
method of selection of an oil from its viscosity 
characteristics must be based upon the tempera- 
ture at which the oil will be expected to work, 


which, in the case of a bearing, will be the nor- 


mal working temperature of the bearing. At this 
working temperature the viscosity of the oil 
should fulfill the mechanical and lubricating re- 
quirements of the bearings. 

By plotting the viscosity-temperature curve of 
an oil this selection may be simplifed and com- 
parisons made quickly with other oils. An ex- 
ample of the practical use of this method is given 
as follows: Assume an engine bearing to have 
a normal running temperature of 105 deg. F. 
when the engine-room temperature is 85 deg. F. 
In this case, certainly no heat will pass from the 
air into the bearings. With the exception of the 


small amount of heat carried away by the engine '’ 


frame, the 20-deg. excess temperature is a meas- 
ure of the frictional heat developed in the bear- 
ing, and this frictional heat is a measure of 
wasted energy. If an oil is selected which has 
been produced from the same crude and having 
the same viscosity at 85 deg. F. that the oil in use 
has at 105 deg. F., the friction in the bearing will 
be reduced because there will be no necessity for 
the viscosity of the second oil being reduced to 
meet the mechanical requirements of the bearing. 

It is bv far the most efficient practice to use an 
oil having the lowest viscosity that will insure the 
maintenance of the lubricating film in a bearing, 
and excessive viscosity is as much to be avoided 
as an insufficient supply of oil. 


Viscosity oF LITTLE VALUE IN STEAM-CYLIN- 
DER [L LUBRICATION. 


In the case of steam-cylinder lubrication, the 
viscosity tests of cylinder oils have very little 
bearing upon the actual lubricating value of the 
oil. It has become the custom of engineers and 
chemists to compare the viscosities of cylinder 
oils at a temperature of 212 deg. F. (by some at 
210 deg. F.). A viscosity determination at this 
temperature is totally useless as an indication of 
the lubrication value of the oil, since no cylinder 
oil is ever called upon to work at this low tem- 
perature. Steam at only 75 lbs. per sq. in. pres- 
sure has a temperature of 320 deg. F., while at 
: the usual pressures the temperatures are much 
higher, for 125, 150 and 225 lbs. per sq. in. being 
353, 366 and 308 deg. F., respectively. 

It has been found by actual tests that the vis- 
cosity of cylinder oils are practically the same at 


Vol. 77—No. 3. 


400 deg. F. and upwards. Therefore this test is, 
as stated, of little practical value for cylinder oils. 

Friction Tests.—These are sometimes made in 
special testing machines, but the results obtamed 
are of little practical value in the widely varying 
conditions found in actual service. 

From what has been said on the subject of 
physical tests of an oil, it will be seen that service 
tests must, after all, be the main, though not the 
only reliance of the operating engineer. Here, 
different oils are tested out under actual working 
conditions, and the lubricant best adapted for the 
particular service is determined by the process of 
elimination. There are, however, certain general 
characteristics of oils best adapted for each par- 
ticular service and these will be taken up briefly. 

Steam-Cylinder Lubrication.—The chief re- 
quirements of a cylinder lubricant, where super- 
heated steam is used, are high flash point and 
good body. Since there is practically no moisture 
with superheated steam, it is recommended that 
the lubricant be a straight uncompounded min- 
eral oil of the highest possible viscosity and flash 
point. Where steam is not superheated there is 
apt to be some condensation on the bottom of the 
cylinder. In order to aid the emulsification of 
cylinder oils with the steam, they may sometimes 
be compounded with “degras” (wool grease). 
The amount of tallow allowable for the com- 
pounding purposes is from 3% for fairly dry sat- 
urated steam to 10% for low pressure and wet 
steam and long uncovered lines where the per- 
centage of moisture in the steam will be high. 

Cylinder oils should be fed into the steam lines 
at least 3 ft. above the throttle valve, therety 
insuring proper and complete atomization. Care 
should be taken that cylinder oils, which have 
passed out with the exhaust steam and have beer 
received by the hot well, do not enter the boiler 
with the feed water. 


NOTES ON BEARING LUBRICATION. 


Hand Oiing.—Hand oiling is very wasteful, 
as the oil can only be recovered by means of the 
drip pans. Grit and dirt often give considerable 
trouble when hand-oiling is used, and the close 
attention necessary to maintain any sort of efh- 
ciency from a lubricating standpoint makes hand- 
oiling dependent entirely upon the personal effi- 
ciency of the operator. 

Oils for Circulating Systems.—Lubricants 
used for continuous-feed oiling should be strictly 
neutral, filtered oils. Paraffine, base or treated 
oils should be avoided, because of the possibility 
of emulsification from the frequent churnings 
and the possibility of moisture getting into the 
system, and from other sources. 

Gravity Outing Systems.—Combination oil 
cups and sight-feed needle valves should be used 
at all points of lubrication. Oil cups should al- 
ways be kept full and ready for use in case the 
circulating system fails. In large instaHations it 
is well to take a sample of the oil in use and from 
time to time take a test, as the need for fresh oil 
can be quickly determined by noting the in- 
creased high viscosity. For all gravity feed sys- 
tems the point of entry of the oil to any bearing 
should be at the point of minimum pressure. 

Forced Feed Lubrication.—Care must be taken 


“not to introduce the oil into the bearings at such 


points that it will pass through low-pressure 


e 
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areas of the oil films, causing counter currents in 
the films and escaping without carrying off its 
proper share of frictional heat. Where plenty 
of oil is being circulated probably the best place 
to introduce the oil is on one of the lower quar- 
ters. Lubricants used in all forced-feed oiling 
systems must be neutral, filtered and absolutely 
non-emulsifying. For the usual turboalternator 
installation, an oil of 150 to 180 Saybolt viscosity 
at 100 deg. F. will give the best results. The oils 
should have a low gumming test and be free 
from all impurities. Treated oils are not satis- 
factory. 

Ball Bearings——The lubricant used with ball 
bearings must be neither acid nor alkali, but must 
be neutral. A simple test for ball-bearing lubri- 
cants may be made by coating a highly polished 
steel surface with the oil or grease under ob- 
servation. After exposing it to the heat of the 
sun for several days any corrosive tendencies will 
be evident upon the polished surface of the plate. 
Oil containing any compounding of animal or 
vegetable oils should never be used with ball 
bearings, as it will produce gumming and become 
rancid. The best lubricant for these bearings 1s 
a strictly mineral oil. For high-speed bearings 
a light machine oil should be used, and for slower 
` moving bearings a heavy viscous oil or a straight 
petroleum grease should be used. Petroleum 
greases have poor viscosities, however, and 
quickly run out of the bearings. Well-designed 
bearings are provided with suitable retainers for 
the purpose of holding the lubricant in the bear- 
ing and preventing its creeping out along the 
shaft. 

Engine grease or cup grease should not be 
used with ball bearings, unless it is carefully 
tested for the presence of free alkali, which will 
pit and corrode the bearing if present. Greases 
should not be used with ball bearings running at 
over 1200 r.p.m. Graphite is not satisfactory 
for use with ball bearings because of its tendency 
to pack. Oil is the best all-around lubricant for 
these bearings. 

Roller Bearings.—Heavy body oil and medium 
grease should be used for the roller bearings 
when the speeds are low, but under normal con- 
ditions the speeds are high and will allow the use 
of machine oil. When oil is used it should be 
strictly filtered and neutral, and be free from any 
emulsifying tendencies. 

Lubrication of Air Compressors.—Air com- 
pressor oils must be straight mineral oils and 
must not be too high in viscosity. They should 
be examined as to the nature and amount of the 
residue left after evaporation. 

For compression temperatures of 350 to 400 
deg. F., the oil used should not flash below 500 
deg. F., and where the temperatures do not ex- 
ceed 300 deg. F., an oil of not lower than 400 
deg. F. may be used. 

When feeding lubricating oil to air-compressor 
cylinders care must be taken not to feed an ex- 
cess of the oil, which will result in gumming and 
carbon-forming deposits. 

Ammonia Compressor Cylinders—For the lu- 
brication of the ammonia compressor cylinders 
a pure mineral oil of good flash test (365 to 400 
deg. F.) and possessing a cold test of o to 5 deg. 
F. should be used. The heat of compression of 
the ammonia gas requires that the oil have a flash 
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test, since it must not vaporize too quickly. The 
possibilities of oil leaking or being carried in 
vapor form with the ammonia gases into the con- 
denser pipes and expansion coils requires that the 
oil have a good cold test to prevent its solidifying 
in the piping. A fairly low viscosity oil should 
be used, one having about 100 viscosity at 100 
deg. F. 

Stufing Boxres——Hot ammonia gas has a very 
bad effect on the stuffing-box packing of ammo- 
nia compression cylinders. A liberal supply of 
lubricating oil should be applied at this point to 
reduce the possibility of overheating the stuffing 
box. 2 

Lost Capacity.—One reason for lost capacity 
in refrigerating plants is due to the carrying over 
of the lubricating oil by the ammonia gases and 
the depositing of this oil on the interior of the 
condenser and expansion coils. This trouble is 
due largely to the common mistake of locating 
the oil separator entirely too close to the dis- 
charge of the compressor. The gases at this 
point are very hot and the oil is mostly in vapor 
form. If the separator is located near the con- 
denser. where the gases have slightly cooled and 
some of the oil condensed, it is much easier to 
prevent an excess of oil being carried into the 
condenser coils. 

Oil Traps.—These may be made of a short 
piece of 3-in. or 4-in. piping, about 2 ft. long, and 
should be located at the lowest places in the ex- 
pansion and condenser coils. 

Measuring Oil Feed.—All oil used to lubricate 
the ammonia compressor cylinders should be 
measured and a record kept. If there is any un- 
usual increase in the amount of oil fed into the 
cylinders immediate investigation should be made 
to prevent “filling” of the system. ' 

Oil in Condenser Coils.—If lubricating oil has 
gotten into the condenser coils it can be loosened 
by cutting off the water from one stand at a time 
and allowing the coil to become hot, when the oil 
will be thinned and can be run off at the oil trap. 

Steam-Cylinder Oils.—Cylinder oils used in 
the steam cylinders of refrigerating machinery 
should be purely uncompounded mineral oils. A 
mineral cylinder oil is more easily separated 
from the exhaust steam than a compounded oil. 
Either a filtered or unfiltered oil may be used. 
Absence of compound is the most important re- 
quirement to prevent the formation of an emul- 
sion, with the consequent difficulty of removing 
this emulsion from the exhaust and condensed 
steam. 


SELECTION OF LUBRICANTS FOR MOTORS. 


The same principles govern the selection of an 
oil for use in the self-oiling bearings of electric 
machines as that used in the selection of an oil 
for high-speed engines having splash-feed bear- 
ings. The body of the oil will, of course, vary 
with the size of the machine. The viscosity 
should be as low as possible.” The oil should 
have only sufficient viscosity to permit the rings 
to carry enough of it up to the bearings to pro- 
vide ample oil for lubrication, and should be suf- 
ficiently free flowing to permit the free delivery 
of the oil from the rings to the journal. The 
viscosity of the oil must be low enough to permit 
of its free circulation and cooling when it is in 
the reservoir. 
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Boiler - Plant Practice “Tendency 
= Toward Larger Units 


Tests Made on Boiler Installation in Large Textile Mills Show 
Advantages Gained in Consumption of Fuel and in General 
Efficiency —. Large Savings of Man Power Result from Tests 


Modern industrial bo-ler-plant practice at pres- 
ent shows a marked tendency toward the use of 
larger and more efficient units in order to avoid 
the labor troubles, shut-downs and standby losses 
experienced with low capacity and uneconomical 
equipment. In some instances this is achieved 
by rebuilding the boiler house, installing up-to- 
date high-duty boilers and by introducing the 
proper machinery for handling coal, ashes and 
feed water. 

In one of the largest textile mills, for example, 
five g5o-hp. horizontally baffled water-tube boil- 
ers and superheaters, set with underfeed stokers, 
have been installed to replace a total of 21 fire- 
tube boilers set with hand-fired grates. Four of 
the old boilers were of 275-hp. rated capacity and 
17 were of 250-hp. rated capacity, making a total 
boiler capacity of 5300 hp. replaced by a capacity 
in new equipment of 4750 hp. The water-tube 
boilers have been in operation for about two 
years under conditions of unusually severe and 
continuous service, and have fully demonstrated, 
through satisfactory performance, the advan- 
tages of units of this size and type. Whereas 
ten firemen, five water tenders, two repair men 
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Fig. 1.—Three-Drum Heine Boiler Equipped with Super- 
heater. 


and one foreman were required formerly, the 
present force consists of only two men, one to 
watch the boilers and the other to operate a coal 
crane. 

This article describes briefly a series of four 
tests conducted on one unit of the installation, to 
ascertain whether an arrangement of the hori- 
zontal baffling, suitable for attaining high capaci- 


ties, would prejudice the efficiencies obtainable at 
lower ratings. 


CONDITIONS OF THE TESTS. 


The tests were run under the usual working 
conditions prevailing in the plant in order to get 
results which would represent the commercial 
performance to be expected in industrial service 
from larger stoker-fired boilers of this type. At 
the time of the trial, the boiler tested had been in 


Efficiency of Boler and Stoker, Percent. 
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Capacity, Percentage of Rating. 
Fig. 2.—Efficiency Characteristic of Boiler and Stoker. 


continuous service for three and one-half 
months and no special arrangements were made 
in order to get record-breaking results. All of 
the plant load, in excess of the capacity devel- 
oped by the unit under test, was handled by three 
of the other boilers operated at moderate rating 
by the regular boiler-room force. 

The fuel burned was taken at random from 
the large tonnage in storage at the plant and com- 
prised many deliveries from various sources. 
Results of analysis indicated that this was only 
a fair grade of low-volatile Pennsylvania coal, 
typical in quality of the vast quantities of similar 
fuel delivered to the New England mills during 
the past two years. The boiler tested was a stan- 
dard Heine horizontally baffled boiler set as 
shown in Fig. 1. Particular attention is called 
to the baffling arrangement, it being simple and 
inexpensive to repair, replace or to change in 
location. Such modifications are often advisable 
if high efficiency is to be maintained with differ- 
ent furnace conditions resulting from a change 
of fuel or operation. The principal dimensions 
of the boiler are given in the accompanying tabu- 
lation. 

A thorough examination of the boiler, super- 
heater, setting and stoker was made before and 
after the tests were run. This inspection showed 
the boiler to be free of all leakage and deposits 
of soot or slag on the heating surfaces. There 
was some scale in the tubes which increased in 
thickness from nothing in the upper tubes to 
1/16 in. in the lower ones. The brickwork of 
the furnace, setting and superheater was in good 
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TABLE NO. 1.—ANALYSES OF COAL SAMPLES FROM THE VARIOUS 


Sample 1 
A8 Dry 
Received. Basis. 

Weight all through two-mesh screen..... 1.6 lbs. ...... 
Weight over four-mesh screen.......... : 0.3 Ibs. ...... 
Moisture .....ssesse E EE E EA es | ouais 
Tolatile matter 2660.2 66 60 se be ee eed Bae bas 21.82 22.31 
Fixed carbon ....sssssssssessssssososssoo 65.31 66.7 
a I a EE E ae ech aire evar E asl a teed E 10.67 10.91 
Sulphur, separately determined.......... 1.88 1.92 
B. t. u. per Ib..... A O E E E ara Bhs 15,545 13,850 


condition and the baffling was intact and tight. 
The stoker was in excellent mechanical condition 
throughout the tests. 

Boiler trials were conducted according to the 
method prescribed by the A. S. M. E. code. All 
instruments and scales were compared with stan- 
dards and the calibration of the water-measuring 
tanks was checked by independent observers. All 
coal was weighed by a sealed scale, carrying an 
overhead hopper of 2000 lbs. capacity, from 
which it was transferred as required through a 
chute to the stoker hopper. The scale was pro- 
vided with a self-registering beam and duplicate 
tickets were made at each weighing. The coal 
analyses, Table 1, were made from carefully 
‘worked-down samples of 500 lbs. taken from the 
crushed coal during each test. All stoker sift- 
ings and samples were weighed back. The ash 
analyses, Table 2, were made on samples repre- 
senting the entire quantity of refuse, as weighed. 
worked down in the usual manner. 

At this point it may be well to direct attention 
to Tables 1 and 3 and to the discrepancy in the 
percentages of moisture in the coal for Tests 1, 
3 and 4. Values given in Table 3, with the ex- 
ception of that for Test 2, are correct for coal as 
fired, they being determined by drying represen- 
tative samples of coal during the tests. No de- 
termination of moisture content was made dur- 
ing Test 2, but the analyzed percentage was ac- 
cepted as correct. The samples collected for an- 
alyses, Table 1, dried out somewhat during the 
working down process and, if a sample for Test 
2 had been dried out, it probably would have 
‘shown a slightly higher moisture content than 
1.61%. This greater value would have increased 
the efficiency for Test 2 and raised it into line 
with the values for Tests 1 and 4, as shown by 
the dotted curve of Fig. 2. 

Feed water was measured in three carefully 
calibrated tanks holding an aggregate of 9128 
Ibs. of water at 130 deg. F. The test boiler was 
provided with an independent feed pump and 
piping, and hot and cold water were available at 


TABLE NO. 2.—ASH ANALYSES. 
E i 1 —— Sample 2 —— 
Drv AS 
Received: Basis. Received. Basis. 
eee all through 
-in. screen ... 1.7 Ibs. .......... 2.0 Ibs. 
week over two- 


mesh screen .. 0.3 ADEs < 644664 ese 0.4 Ibs. 
Weight over four- 

mesh screen .... 0.5 Ibs. .......... 0.9 Ibs 
Moisture .........- 14.94% = ....... 18.67% ....... 
Combustible ...... 12.86% 15.11% 13.52% 16.63% 


Earthy matter ..72.20% 84.89% 67.81% 83.37% 


the measuring tanks, enabling the close mainte- 
nance of the chosen feed-water temperature. 
Every precaution was taken in the feed and 
blow-off piping to insure the measurement of all 
water entering the boiler and to guard against 
any leakage. Coal consumed and water evapo- 
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TESTS. 
— Sample 2 —-Sample 3 —Sample 1—— 
AS Dry As Drv AS Dry 
Received. Basis. Received. Basis. Received. Basis. 
1.4 Ib8. ..esssee PLS IDS: siereadi 1.7 lbs 
0.2 IDS. “nicks cee 0.3 IDS. aana’ 0.2 lbs 
a O Geeesaes 1358) eea 2.29 
20.68 21.01 20.15 20.46 20.70 21.19 
67.34 68.45 66.28 67.31 66.05 67.62 
10.37 10.54 12.04 12.23 10.98 11.19 
2.23 2.27 2.19 2,22 2.44 2.50 
1.662 13,917 13,373 13, 581 13,480 13,796 


AHN through 3% -in. screen. 


rated were determined for each hour of the test 
to obtain the approximate rating developed and 
the*rating was also observed by means of a Gen- 
eral Electric indicating flow-meter. Readings of 
pressure, temperature, draft, etc., were taken at 
15-min. intervals, and analyses were made for 
CO,, CO and O, in the furnace flue gases. Fires 
were cleaned 1 hr. prior to starting all tests and 
especial care was exercised to duplicate the con- 


TABLE NO. 3.—SUMMARY OF DATA AND RESULTS. 


Test 1. Test 2. Test 3. Test 4. 
Sept. 30, Oct. 3-4, Oct. 7, Oct. 10, 


Oct. 1, 1919. 1919. 1919. 1919. 
Duration, hrs. ........ 24 21 3 3 
Steam pressure, gauge 134.0 130.0 140.0 141.2 
Superheat, deg. F.... 136.2 126.4 99.2 153.5 
Feed temperature, deg. 
Bs aie tee Meal aes 127 127 125.5 129 
eiue -BaS temperature, 
EOE eee 541 600 670.8 694 
Pres ‘ssure in wind box, 
ins. of water........ 2.63 4.3 6.2 6.46 


Draft in uptake, ins. 


of water ........0.8.., £293 75 1.18 1.26 
Total coal fired, in lbs. 92,799 124,569 28,561 32,270 
Per cent moisture in 

COALS (ea te oe Rd eee a 2.89 1.61 2.53 2.56 
Total water fed, in lbs. 825, 605 1,032,301 209,391° 243.208 
Factor of evaporation. 1.208 1 204 1.192 1.217 
Coal fired per hr...... 3867 D931 9520 10.757 
Coal fired per retort 

per hro esowiiariesss 386.7 593.1 952.0 1075.7 
Dry coal per sq. ft. of 

grate surface per hr. 25.47 39.6 33.1 71.1 
Water evaporated per 

AG... seer T EET 34,400 49,157 69,797 81.069 
Equivalent evaporation 

per Hr. sc ee casae wad 41.555 59,185 83.195 95.661 
Builders rated hp. ... 950 950 950 950 
Boiler hp. developed... 1205 1716 2411 2858 
Per cent of rating de- 

veloped .........06.. 126.8 180.6 253.8 300.8 
Water evaporation per 

Ib. of coal as fired... 8.89 8.29 7.33 7.54 
Equiv. evap. per Ib. of 

dry coal irae views a 5283 11.07 10.14 8.95 9.41 
Ftu. per Ib of dry 

COAL iG poms eee as 13,850 13,917 13,591 13,796 
Per cent ash in dry 

Coal adiri aiene ees 10.91 10.54 12.23 11.19 
Per cent combustible 

in ASh 2c eae eee 15.11 WBS. ami ~ seated 
Combined efficiency .. 77.56 10.71 63.93 56.21 


ditions of the fuel bed at the beginning and end 
of all trials. Tubes were blown every 6 hrs. dur- 
ing the 24-hr. test in order to keep the heating 
surfaces in a proper working condition. 


RESULTS OF TESTS. 


The complete data for each test are given in 
Table 3. In judging the performance results ob- 
tained several important factors should be con- 
sidered. The coal burned was not a high-grade 
selected fuel, but had a fairly high ash content 
and produced a troublesome clinker at high rates 
of combustion, so that the results obtained with 
this fuel should be considered as most creditable. 
Uniformity of the test conditions was materially 
affected by the variable operation of the three 
other boilers in service, all supplying steam to a 
common system. The limitation of capacity per- 
formance was governed by the ability of the 
stoker to handle and dispose of the troublesome 
clinker produced. 

It is clearly shown by the data that high over- 
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load capacities can be developed with this tvpe of 
boiler and arrangement of baffles. The efficiency 
characteristic of the boiler and stoker is given 
in Fig. 2, the point corresponding to test 3 being 
open to question because the coal used contained 
more ash than the coal of the other tests. Since 
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Difference bet Final Temperature of Geses and Steam °F 


Lbs Steam per sq ft of Heating Surface per Hour. 


Fig. 3.—Curve Showihg Excess Temperature of Fiue 
Gases Compared to Rate of Steaming. 


the formation of clinker interfered noticeably 
with the management of the fire at the high rat- 
ing obtained, this may well account for the low 
efficiency of test 3. The dotted curve probably 
represents the true characteristic of the boiler 
when burning coal of the quality used as long as 
it can be worked through the stoker. If the ef- 
ficiency of test 2 were raised slightly by altera- 
tion of the moisture content, as mentioned pre- 
viously, it would agree closely with the dotted 
curve. The excess temperature of the gases 
from the boiler as affected by the rate of steam- 


TABULATIONS SHOWING DIMENSIONS OF BOILER. 


Number of steam drums..............0: 3 
Diameter of steam drums...............: 42 ins. 
Length of steam drums................5: 20 ft. 9 ins. 
Number of tubesS............cc cece cccceee 551 
Diameter of tubes.............0cccecaees ft. 5 ins 
Length of tubes....................c ce eee 1S ft. 
Water-heating surface ee ee ee 9500 sq. ft. 
Superheating surface ...............e0eee 633 sq. ft. 
Grate surface including dump grate..... 147.4 sq. ft. 
Ratio of water-heating surface to grate 

SCE CO searr Si osld Mim ueu aig. eae Gs Qreee aac 61.5 to 1 


ing is given in Fig. 3. 
boiler, starting from a banked fire. can take up 
a 300% load in 4 min. and 23 sec. From the ex- 
cellent performance of this boiler at high over- 
loads, which overloads were limited only by the 
fusing of the clinker in the low and fair grades 
of the coal used, it would appear advisable to 
consider the desirability of using larger grate 
areas than is customary. 

The results further establish that the arrange- 
ment of baffling which is especially suitable for 


Fig. 4.—Curve Showing Time Required to Take Load 
Starting with Banked Fire. 


Fig. 4 shows that the 
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obtaining maximum capacities does not adversely 
affect the efficiencies obtained at lower ratings 
High overloads could have been readily main- 
tained for indefinite periods if a higher grade 
fuel had been available. The combustion results 
obtained were consistently good, flue gas temper- 
atures were not extreme considering the capaci- 
ties developed and the condition of the heating 
surfaces after tests was found to be good with 
little accumulations of soot and with no deposits 
of slag. 


WILL CONFER ON HUMAN RELA- 
TIONS IN INDUSTRY. 


Committee of Prominent Leaders of Industry Will 


Co-operate with Y. M. C. A. at Lake George 
Meeting in August. 


There will be held this year at’ Silver Bay, 
Lake George, N. Y., Aug. 27-29, a conference 
on “Human Relations in Industry.” Over 600 
representatives of industry are expected to at- 
tend, including some of the most prominent in- 
dustrial leaders. Among the.speakers who will 
address the conference are A. T. Burns, of the 
Americanization Study of the Carnegie Founda- 
tion for the Advancement of Teaching: F. J. 
Kingsbury, president of the Bridgeport Brass 
Co.;. Clarence H. Howard, president of the 
Commonwealth Steel Co.:; C. J. Hicks, assistant 
to the president of the Standard Oil Co.; R. B. 
Wolf, consulting engineer; S. J. Carpenter, lum- 
ber manufacturer; L. P. Alford, editor, Indus- 
trial Management, and Timothy Healy, of the 
International Brotherhood of Stationary Fire- 
men. 

A similar conference held at Silver Bay last 
year, attended by soo prominent industrial lead- 
ers and others, created a demand for a larger 
conference this year. The greatest problems of 
the day are industrial. The most important 
factor in industry is the human factor. Men 
dealing with the human factor want to get to- 
gether, exchange experiences and discuss these 
matters with experts in the field. The confer- 
ence at Silver Bay affords the ideal opportunity. 
Members of the American Institute of Electrical 
Engineers who wish to attend should reserve ac- 
commodations through Fred. H. Rindge, Jr.. 
Secretary, Industrial Service Movement of In- 
ternational Y. M. C. A., 347 Madison avenue, 
New York City. 


HAVANA CENTRAL STATION ORDERS 
NEW TURBOGENERATORS. 


Two Large Machines to Be Installed to Provide 
Double the Present Capacity—One Small 
Machine to Be Removed. 


On account of a rapid growth of load and the 
possibility of a still further growth in the next 
few years, the Havana (Cuba) Electric Railway. 
Light & Power Co. has just ordered two 25,000- 
kw. turbogenerators. 

At present there are in this plant three 12,500- 
kw. generators supplying a combined railway 
and power load. In the original installation, 
space had been provided for only one additional 
unit, but now that the load has become so great 
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it was thought necessary to increase the capacity 
still more. Consequently the two 25.000-kw. 
units were ordered, one to be installed in the 
space available and the other to replace one of 
the existing units. 

The first unit will be installed and in opera- 
tion in 1921 and the second one will be on the 
line in 1922. The units are to be designed to 
cperate at 185 Ibs. per sq. in. steam pressure, 
150 deg. F. superheat and 28 ins. vacuum. In 
addition, arrangements have been made to op- 
erate this equipment at higher pressure and 
superheat if desired at a later time. The con- 
densers for the new turbines will be of the sur- 
face type and will have 56,000 sq. ft. of cooling 
area. Each condenser will have two circulating 
pumps and divided water boxes so that one-half 
of fhe condenser may be cleaned while the other 
half .is in operation. 

This station has an operating economy which 
is comparable with some of the best plants in the 
United States.. The average fuel consumption 
is less than 2 lbs. of coal per kw-hr., notwith- 
standing the fact that the plant has a low load- 
factor. This economy is due to the high stand- 
ard of operation and maintenance afforded by 
the management and operating engineers of the 
plant. Í 


ELECTRICALLY DRIVEN BATTLESHIP 
LAUNCHED. 


Most Powerful Battleship in the World Utilizes 
Electric Propulsion, Which Affords Greater 
Protection of Ship from Torpedoes. 


The most powerful fighting vessel in the world 
to-day is electrically propelled and is the United 
States battleship Tennessee, which was launched 
in June. She has an overall length of 624 ft., 
a beam of 97 ft., a draft of 31 ft., and her full- 


Testing the Main Motors for Propulsion of the U. S. Bat- 
t'eship “Tennessee.” 


load displacement is 33,000 tons. She mounts 
twelve 14-in. guns, besides smaller arms, has a 
14-in. main belt of armor, and will be manned by 
1110 officers and men. Her main engines con- 
sist of two 20,000-hp. Westinghouse steam tur- 
bines operating at speeds that can be varied from 
1500 to 2700 r.p.m. These turbines are in no 
way connected mechanically with the ship's pro- 
pellers, but each drives an electric generator 
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which supplies alternating current at 3400 volts. 
There are four propellers and each is driven by 
an 8000-hp. Westinghouse two-speed motor, con- 
nected directly to the shaft of its propeller and 
driven by the power from the generators. 

By connecting the motors for the lower speed 
range and varying the speed of the turbogener- 


View of the Motor-Controil Station of the U. S. Battleship 
7 “Tennessee.” 


ators from minimum to maximum, the speed of 
the ship can be varied from 9 knots to 15 knots; 
and by connecting the motors for the upper 
range and varying the turbogenerator speed in a 
similar manner, the ship speed can be varied 
from 15 knots to 21 knots. One turbogenerator 
furnishes sufficient power for ship speeds up to 
17 knots, while for higher speeds both turbo- 
generators are needed. The turbogenerators op- 
erate in one direction only, the propellers being 
reversed by changing the motor connections. 

The great advantage of the electric drive for 
ships is that the engines are not mechanically 
connected with the propellers. With all other 
types of drive, the engines and the propeller 
shafts form a fundamental element of the ship’s 
design and the ship must, in fact, be built around 
them. But, with an electric ship, the designer 
has much greater freedom, and he can place the 
engines almost anywhere he desires. The im- 
portance of this fact from a military standpoint 
is well brought out in the statement below by 
Commander S. M. Robinson, of the Bureau of 
Steam Engineering, Navy Department : 

“The tendency in building modern capital 
ships 1s to provide for more and more torpedo 
protection and it becomes necessary to crowd the 
machinery away from the sides of the ship as 
much as possible. This arrangement is also de- 
sirable from the point of protection against gun- 
fire for a similar reason. In this respect, electric 
drive has an enormous advantage over any other 
tvpe of machinery in which the prime mover is 
mechanically connected to the propelling shaft. 
The main turbogenerators may be placed in any 
part of the ship that is most desirable; they may 
be placed in compartments forward of each other 
and they may be raised up enough to place the 
main condenser underneath them—in fact, there 
is-practically no limit other than the headroom 
as to the position of the main turbogenerator in 


the ship. This gives an enormous advantage to 


electric drive over all other types of machinery 
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and enables the naval constructor to give far 
more adequate protection to the ship and machin- 
erv against damage by torpedo and gunfire. 
“Those parts of the machinery—the main mo- 
tors—which it is necessary to connect mechanic- 
ally to the shafts, are comparatively small and 
take up only a small space, so that they can be 
placed in small isolated compartments which will 
not menace the ship in case of flooding; since no 
main auxiliaries are required for the motors, the 
flooding of a motor room will not entail any loss 
in that respect. Also, the motors may be placed 
very much farther aft than can steam-driven 
turbines, and therefore the length of the main 
shafting can be very materially reduced. This 
constitutes a big advantage both on account of 
less liability to derangement of the shafting it- 
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Liquid Rheostats for Control of E‘ectrical Equipment on 
the U. S. S. “Tennessee.” 


self, due to injury to the ship, and also of less 
danger to the ship itself because of the shafting 
not having to pierce a number of water-tight 
bulkheads. These advantages of installation 
constitute the real and main reason for the adop- 
tion of electric drive for capital ships, and any 
other advantages are minor compared with them. 
Utilizing these advantages to the fullest extent 
makes it possible to build capital ships which are 
far superior to any others fitted with any other 
form of machinery.” 

Electric drive is, therefore, ideal for capital 
fighting ships and, for about the same reasons, 
express steamers. 


POWER PRODUCTION GAINS 16% IN 
UNITED STATES. 


Figures given out by the United States 
Geological Survey from returns received from 
2800 central-station companies in the United 
States show a total production of 14,667,238,000 
kw-hrs. in electric power generated during the 
first four months of 1920. The average daily 
-production of electricity in kw-hrs. for the four 
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months was as follows: January, 124,700,000; 
February, 119,700,000; March, 120,800,000, and 
April, 119,700,000. 

The proportion of each month’s total produced 
by water power is 33, 34, 38 and 41%, respec- 
tively, an increase over the amount of kw-hrs. 
produced by water power in April of about 25% 
over the amount produced in January. This in- 
crease is due largely to the increase in the amount 
of water available for water-power purposes 1n 
the streams. 

The mean daily output for the first four 
months of 1919 was 104,080,000 kw-hrs., and 
for the corresponding period in 1920 was I2I.- 
200,000 kw-hrs., an increase of 16%. 


BUFFALO GENERAL ELECTRIC CO. 
WANTS SLIDING RATE. 


The Buffalo General Electric Co. has made 
application for permission to the State Public 
Service Commission for permission to increase 
its present rates 0.00009 cents per kw-hr. for each 
additional 10 cents it is required to pay for coal 
above $4.75 a ton. 


WATER-POWER DEVELOPMENT TO 
BE ENCOURAGED IN ENGLAND. 


Another report has been issued by the Water 
Power Resources Committee of the British 
Board of Trade. It is the second interim report 
of the committee and the final document is yet 
io appear. Reference is expressly made to 
hydroelectric possibilities, and it is stated there 
is a conflict of opinion regarding the amount of 
water power in the British Isles waiting to be 
developed. It is not the view of the committee 
that the resources of England and Wales are 
negligible. 

There are several parts of Great Britain in 
which there are large sources of water power, 
but verv few inhabitants, and it is unlikely that 
these will be developed unless some state assist- 
ance, such as a fund for making advances to 
undertakers in the early stages on pre-arranged 
terms, is available. It is therefore recommended 
that the department which is to be charged with 
the duty of developing water power should be 
provided with a fund for the purpose of starting 
enterprises in such areas with the approval of 
the treasury. There will be many cases in which 
water-power undertakings will in the long run be 
remunerative if they are assisted at the outset. 
In the case of undertakings taking several years 
to construct and for which a period of four or 
five years must elapse before the undertaking is 
completed, state financial assistance in the earlier 
stages is recommended. 

Tt is proposed that it should be provided by 
statute that there shall be no interference with 
the development by private enterprise of’ water 
power unless such development is incompatible 
with the fullest utilization of the source of power 
concerned. The department should have power 
to grant licenses on suitable terms to public or 
private undertakers. Finally, the committee 
urges that the British government should pro- 
mote legislation to cover a number of enumer- 
ated points and to enable certain water-power 
schemes to be initiated without loss of time. 
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EDITORIAL COMMENT 


The Future of Current-Limiting 
Reactances 


With the growth of power plants and es- 
pecially with the introduction of large steam- 
turbine driven units, it was found advisable to 
insert reaction coils in the connections leaving 
the generator terminals in order to limit the 
amount of current in the windings on a dead 
short-circuit. Improvements have been made in 
the mechanical construction of large turbogen- 
erators; these are now purposely designed to 
have large reactance with a view to limiting the 


amount of current that the armature will carry ° 


when a short-circuit occurs. 


Apart from the heating effects of abnormally 


large currents, the mechanical forces tending to 
Lend or displace the conductors—being approxi- 
mately proportional to the square of the current 
—may reach enormous values. Current-limiting 
reactances are therefore still used to protect the 
generator, but their use has been extended to 
prevent excessive current between bus-bar sec- 
tions in the event of trouble occurring in large 
power plants with many units operating in paral- 
lel. Again, by providing reactors in the trans- 
mission lines where they leave the generating 
station it is possible to localize trouble resulting 
from disturbances on the lines themselves. In- 
cidentally, circuit-breakers of a lower rupturing 
capacity may be used in stations using reactors. 
and this 1s an undoubted advantage. 

The current-limiting reactance would thus ap- 
pear to serve many useful purposes, but never- 
theless, like most things useful, it is liable to 
abuse. Obviously too many reactors of large 
size will not only add to the cost of an installa- 
tion, but they will appreciably increase the volt- 
age drop and reduce the efficiency of the plant 
as a whole. 

Yet another question arises: is the current- 
limiting reactor immune from troubles of its 
own; in other words, does it as a protective de- 
vice insure greater freedom from service inter- 
ruptions, or does it, through weaknesses of its 
own, add to the danger by introducing more 
piece of apparatus with inherent possibilities of 
failure? | 

Although there have been cases of failure of 
reactors, such failures always occurring at times 
when protection is most needed, these accidents 
have resulted in improved design. The modern 
reactor is a very sturdy piece of apparatus with 
conductors either imbedded in concrete blocks 


or assembled in such a way as to resist the great 
mechanical forces to which they are subject when 
short-circuits occur. Large differences of po- 
tential between adjacent turns are also liable to 
occur under certain abnormal circumstances, but 
these and similar possibilities are being studied. 
so that it would seem that current-limiting re- 
actances will in future be installed on every 
alternating-current power system of considerable 
magnitude. l 

Apart from their construction it must not be 
supposed that it is an easy matter to determine 
what should be the proper size of reactors to 
afford adequate protection on a large system. 
If the reactance is of too high a value it may do 
more harm than good and may indeed seriously 
affect the stability of operation of large systems 
by permitting generators or sections of the sys- 
tem to fall out of step because their synchroniz- 
ing power has been reduced to. an extent which 
renders parallel operation unreliable. Thus, in 
this, as in most engineering developments, a care- 
ful study of the problem is necessary in order 
that a so-called protective device shall not be the 
cause of more trouble than it is intended to 
prevent. 


Education and the Spirit of 
Research 


About a century ago, Alexander von Hwn- 
boldt was unquestionably the best educated man 
in the world—fully developed, in tune with his 
environment, cultured, broad in his outlook and 
opinions, with a balanced mind and an under- 
standing of human nature. 

But Alexander von Humboldt had not been to 
school. He had had tutors, it 1s true, and the 
opportunities for acquiring knowledge and de- 
veloping wisdom were not denied him; but his 
school was virtually a kindergarten until he went 
to college. Even then, he studied according to ~ 
his bent, at Frankfort and at Gottingen, working 
largely out of doors and away from the class- 
rooms. He had the engineering mind of the 
true student, and whatever interested him he 
would pursue -and investigate. 

Thus was one of the world’s greatest men pro- 
duced; not by being drawn through the same die 
as all the other boys of his age, but by being per- 
mitted to grow and develop along lines of his 
cwn. Not without guidance, be it noted, but 
such direction as he needed was given him by 
skilled educators who allowed him every oppor- 
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tunity of expanding from within outward. This 
method may be contrasted with the more com- 
mon one which attempts to reverse the process 
by bringing pressure to bear from the outside. 

Nearly 100 years have gone by since Hum- 
boldt gave his course of free popular lectures in 
Berlin, out of which the stupendous work, “Hum- 
boldt’s Cosmos,” ultimately developed. The peo- 
ple flocked to these lectures in such numbers as 
to induce speculators to buy up the “free” tickets 
and sell them at a profit. But the people paid 
the price in order to have the privilege of hear- 
ing an educated man address them on such sub- 
jects as “The Distribution of Matter,” “The Con- 
stitution of the Crust of the Earth,” and “As- 
tronomy”’! Would many thousands of people 
pay large sums of money to hear even so great a 
lecturer as Humboldt, should he return to-day? 
Would they go to his lectures even if admission 
were free? Would they not prefer the movies, 
never far removed from the doors of the lecture 
hall? Are many of us interested in more or less 
speculative subjects such as Dr. Einstein's “The- 
ory of Relativity,’ even when we are told that it 
may revolutionize our ideas of the material uni- 
verse if not of life itself? 

If our era does not produce so many phe- 
nomenally great men as in the past, is this not 
perhaps because our system of education neg- 
lects the individual? Great things are never ac- 
complished by committees and boards of direc- 
tors, and, in the field of scientific research, it is 
the individual that counts. We flatter ourselves 
that by team work—by the combination or union 
of many individuals—great ends may be accom- 
plished, and that is unquestionably true of cer- 
tain ends. It is true of trades unions, whose 
immediate ends are thereby accomplished, and 
it is true of many material achievements whether 
of construction or destruction. But Kipling— 
who may have borrowed the idea—says: “He 
travels fastest who travels alone,” and this cer- 
tainly appears to be true of intellectual progress. 

The world to-day needs men of insight—stu- 
dents, philosophers and investigators of the 


broadest culture—as much as it ever did in the 


past; but the great scientist—the man who pur- 
sues truth for its own sake and not for what 
‘return it may bring him in dollars and cents— 
is becoming more and more of a rarity. Is it 
possible that we are not looking for him in the 
right direction or not recognizing him when 


found? Perhaps the raw material is in our - 


midst, but the refining and enriching processes 
are lacking. A man’s achievement depends much 
upon his opportunities and environment. Is it 
not time that the engineering profession recog- 
nizes frankly its almost inestimable indebtedness 
to the scientist and educated investigator, and 
sees to it that every intelligent young man with a 
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thirst for knowledge be given the opportunity of 
becoming, not a specialist—the world is stagger- 
ing under an overload of specialists—but a man 
of education and culture whose broader vision 
may bring about results of the greatest benefit 
to the community ? 


Taking Employes into Partnership 


Closely in line with the action of many public 
utility companies in developing the sale of their 
securities to customers and others living in the 
territory in which they operate comes the action 
of a number of industrial electrical companies 
in giving their employes a voice in the manage- 
ment and handling of the business of these com- 
panies, 

For several years there has been a growing 
tendency in this direction in industries outside 
of the electrical field, and in almost every in- 
stance the plan has been found to work out 
satisfactorily. As conditions differ in all com- 
panies, no one set of rules has been laid down 
for the representation of the employes in the 
executive or directing end of the business. 

In some instances, notably in a large semi- 
public utility company in Detroit, operating an 
ice business, the employes were given repre- 
sentation on the board of directors of the com- 
pany and full voting power when measures con- 
cerning the welfare of the employes was con- 
cerned. In other companies the plan has been 
to form employes’ committees to work in con- 
junction with similar committees of company 
representatives. In still other companies ad- 
visory committees of employes have been formed 
whose opinions are sought by the company ex- 
ecutives in matters where wages or welfare of 
the employes are concerned. 

All of the plans seemed to have worked with 
a marked degree of success and numerous in- 
stances have been cited where in factories having 
such organizations the work of radicals or a 
disturbing element that was at work within the 
factory has been set at naught by the employes’ 
organization itself without it even being called 
to the attention of the factory management. 

The employe feels, and rightfully so, if the 
employes’ and employers’ groups of representa- 
tives function together properly, that he has a 
voice in the management of the company he is 
working for and that if individually or col- 
lectively there is any grievance requiring adjust- 
ment it will be settled amicably to both sides. 

The’ plan of bringing the employes into a closer 
communion with the actual business affairs of 
any company is a good one and should appeal 
to all large employers of labor who have their 
own as well as the interest of their employes at 
heart. 
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THE WEEK’S NEWS 


Reports of Important Meetings, Developments and Other Happenings of the Electrical 
Industry and Its Allied Interests 


MEETING OF PERSONAL RELATIONS 
SECTION IN CHICAGO. 


Members-at-Large Discuss Plans and Make Arrange- 
ments to Hold Organization Meeting of 
Executive Committee Next Month. 


An outline of the scope of the work to be done 
by the Personal Relations Section of the National 
Electric Light Association was discussed at a 
meeting of the executive committee held in Chi- 
cago July 9, at which were present President 
Martin J. Insull of the N. E. L. A., the members- 
at-large of the executive committee of the section 
and representatives of the New York headquar- 
ters of the N. E. L. A. ; 

Owing to the fact that the executive committee 
of the new section cannot be fully organized until 
the 13 geographic divisions have met and ap- 
pointed personal relations committees, the chair- 
men of which become members of the section or- 
ganization, the business discussed at the Chicago 
meeting was tentative only and will be acted on 
finally at a meeting to be held next month. If by 
that time the different geographic divisions have 
not named representatives on the section execu- 
tive committee, President Insufl will appoint a 
man from each unrepresented division to act 
until such time as the geographic divisions be- 
come fully organized. 

James E. Davidson, vice-president of the Ne- 
braska Power Co., Omaha, chairman of the ex- 
ecutive committee, impressed on those present at 
the meeting that the great necessity was to get 
the work of the section under way at once. 

Those present at the meeting beside Chairman 
Davidson were M. S. Sloan, vice-president of the 
Brooklyn Edison Co., vice-chairman of. the com- 
mittee; H. C. Blackwell, vice-president of the 
Kansas City (Mo.) Light & Power Co.; A. C. 
Marshall, vice-president of tne Detroit Edison 
Co., and W. H. McGrath, vice-president of the 
Puget Sound Light & Power Co. Seattle, Wash., 
members of the committee; President M. J. In- 
sull; Executive Manager M. H. Aylesworth, Di- 
rector of Publicity George F. Oxley, and A. 
Hardgrave, American Public Service Co., Dallas, 
Tex., representing the Southwestern Geographic 
Division. 


IMPROVEMENT SHOWN 
SUPPLY SITUATION. 


Car Supply for Loading at Mines Reported Larger 
at Present Than at Any Previous Time 
During the Current Year. 


With a constantly increasing supply of empty 
cars for the loading of coal at the various mining 


centers the public utility coal situation looks: 


brighter this week than it has for several months 
past, but the supply is yet far from normal. 


IN COAL 


Reports from various sections of the country 
show that the mines are now getting between 
50 and 75% of the needed cars and that quicker 
dispatch of the loaded cars is being made by the 
railroads. This applies both to coal for public 
utility use and also for coal shipped to Lake 
Erie ports for shipment to the head of Lake 
Superior. : 

In New York City the shortage became acute 
early in the week and engaged the attention of 
the New York State Public Utility Commission 
for the First District. The weekly report of 
coal on hand showed a total among all the utili- 
ties of 137,820 tons, which was a falling off of 
more than 50,000 tons from the previous week. 
As some of the utilities were close to the danger 
iine, the commission sent a representative to 
Washington to support a continuance of the or- 
der issued in June requiring the railroads to use 
all open-top cars for coal loading exclusively for 
20 days. It was reported from Washington 
early in the week that the Interstate Commerce 
Commission would probably continue the order 
in effect during August and possibly longer. 

In the Middle West coal was leaving the mines 
much more rapidly than for several weeks past. 
most of the Ohio, Indiana and Illinois mines re- 
porting a car supply of approximately 50% nor- 
mal as against a supply of from 25 to 30% that 
had prevailed for some weeks. 

Even with the improvement the supply is only 
about sufficient to keep up a normal supply of 
coal for the utilities and does not permit of anv 
storage for the winter months. One Middle 
West utility company that normally has a winter 
storage pile of about 100.000 tons at this time of 
the year reports less than 20,000 tons on hand, 
and this proportion seems to be the prevailing 
one among all the larger companies, while the 
smaller utilities are even in worse straits. 


OHIO ELECTRIC LIGHT ASSOCIATION 
HOLDS CONVENTION. 


Shortages in Fuel, Materials and Credits Are Prin- 
cipal Topics of Discussion at Twenty-Sixth 
Annual Meeting. 


Fuel, material and credit shortages, together 
with the peculiarly heavy tax burdens of the 
Ohio public utility properties, were the principal 
topics at the opening day session of „the Ohio 
Electric Light Association at Cedar Point, O.. 
July 13-16, with headquarters at the Breakers 
Hotel. 

President C. H. Howell in his address touched 
upon the above points and. at the same time, 
called attention to ways of overcoming many of 
the obstacles which make the efficient operation 
of the utility properties difficult. Recovery of 
industry from war conditions has resulted in a 
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continued growth in the demand for central- | 


station power, which demand must be met for 
the good of industry and the country as a whole. 

Generation of power in super-power stations 
offers a means of economical power production, 
but requires new capital for financing. By prop- 
erly educating the public as to the value and, in 
fact, the necessity of the prosperity of the cen- 
tral-station industry, new loans may be secured 
directly from the customers to supply a large 
amount of the required capital. Such education 
and such financing should remove many of the 
present troubles and assure the normal healthy 
growth of the industry. 

Farm lines were predicted as a part of the 
central-station systems of the state within a very 
few years. This service will have to be given, 
although the return is low in comparison with 
other business, and the central-station men must 
begin and carry on a thorough study of the en- 
tire subject and be ready to take part in the 
enactment of laws pertaining to the supply of 
service and to rates. 

In response to the request of President Tow- 
ell, O. P. Oppenheim, past-president of the asso- 
ciation, pointed out that the success of the pro- 
posed farm-line extensions would depend upon a 
scheme whereby the customer carried the 
financing costs. J. C. Martin, another past- 
president, called attention to the good work that 
could be done by an active executive committee 
holding a definite meeting program. 

The reports of the executive committee and of 
D. L. Gaskill, secretary and treasurer, indicated 
the association to be on a good financial footing. 
as well as having a substantial and smooth- 
working committee organization. More wide- 
spread co-operation with manufacturers and 
other commercial interests was recommended 
through a proposed campaign for associate mem- 
bership expansion. It was proposed to inaugu- 
rate a plan for obtaining at least 100 new mem- 
bers of this class before the next convention. 


TAXATION A LARGE FACTOR IN CENTRAL-STATION 
EXPENDITURES. 


In the “round table” discussion of association 
affairs, it developed that taxation was one of the 
chief burdens of the various companies. Tax- 
ation charges were said to aggregate 10% of the 
gross revenue of the business, being much in ex- 
cess of the charges for taxation against any other 
business enterprise in the state. 

Taxing burdens as they have come to affect 
the various utility enterprises were covered in a 
paper by Clarence Dalton, Toledo Railways & 


Light Co. He pointed out the great increases ` 


that have been made in the past ten years and 
that the central-station industry has been largely 
affected. His paper showed that the central- 
station properties were taxed on a cash-value 
basis, while many other businesses paid on only 
10%. or less of their value. Discussion of the 
paper by D. L. Gaskill, W. W. Freeman, J. C. 
Martin and others bore out the substance of Mr. 
Dalton’s remarks, and resulted in the authoriza- 
tion of action aimed to accomplish a revision in 
the existing tax laws. 

Industrial illumination and its relation to the 
central-station industry featured the report of 
the illumination committee. G. S. Merrill of 
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Cleveland, chairman of the committee, showed 
how the selling of the energy for illumination 
had come to be a matter of selling service rather 
than so many lamps and outlets. After service 
is sold the customer realizes that the engineer 
must select the required fixtures. 

In discussing the paper, K. Fitzpatrick, Jr.. 
told of increasing the intensities of illumination 
in industrial plants in Dayton from 1 to 5 foot- 
candles to from 7 to 12 foot-candles, with greatly 
increased factory production as a result. F. A. 
Grohsmever, Akron, told of much the same work 
being carried on in that city. In one instance the 
illumination intensity was increased from 0.25 
to g foot-candles. In all cases drop cords were 
being replaced with fixed units for general illu- 
mination. i 

An interesting address was given on the work 
of the Illuminating Engineering Society by Prof. 
F. C. Caldwell of the Ohio State University. 
Following the paper and discussion on illumina- 
tion, a practical demonstration of industrial illu- 
mination was given by E. A. Anderson and L. C. 
Kent, of the National Lamp Works of General 
Electric Co., Cleveland. Various fixtures were 
shown lighting a fixed space and foot-candle 
meters showed exactly what results were secured. 


TRANSMISSION AND DISTRIBUTION QUESTIONS 
ARE CONSIDERED. 


- At the Wednesday session the report of the 
transmission and distribution committee was pre- 
sented by W. E. Beaty, Cleveland, chairman of 
the committee, which was discussed by G. I. 
Gilchrist, who described the manufacture of 
insulators as a compromise between mechanical 
and electrical details and that the porosity after 
hring and type of insulator determines the serv- 
ice given. The failures and successes of insula- 
iors was described by D. L. Gaskill, O. P. Oppen- 
heim and others, and outdoor horn-gap switches 
were said to reduce the cost of high-voltage ex- 
tensions for small loads. Prof. F. C. Caldwell 
and A. M. Wilson, Cincinnati, and others dis- 
cussed the subject of interference and stated 
that the cheapest total cost to all utilities for the 
solution of inductive interference troubles must 
be found by co-operating with the National Elec- 
tric Light Association in the study and settle- 
ment of individual cases. Customers must pay 
for the solution of the problem or get poor serv- 
ice extensions to new fields, said Prof. Caldwell. 

William McClellan, vice-president of the 
Cleveland Electric Illuminating Co., said that the 
electrical industry must have money and skilled 
labor to make needed extensions. Regulation is 
essential, he declared, but the regulation cannot 
oppose public desires. It is the patriotic duty of 
the utilities to educate the public to the impor- 
tance of utility service in their localities. He 
said the nation will stagnate if utilities fail to 
progress. 

In discussing operating practices, H. W. Brom- 
ley, Youngstown, said all possible carbon should 
be burned from ash and that the financial situ- 
ation limits available equipment. 

W. W. Freeman, of Cincinnati, and F. W. 
Loomis, of New York City, explained the ob- 
jects and service of the Society for Electrical 
Development. 

At the Thursday and Friday sessions the re- 
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ports of the new business co-operation commit- 
tee, power and heating section, and meter com- 
mittee were presented, as were also addresses by 
George H. Cushing, managing director of the 
American Wholesale Coal Association, Chicago, 
and R. T. Kaighan, Cleveland Electric Illumi- 
nating Co. 


O. C. MERRILL MADE SECRETARY OF 
POWER COMMISSION. 


Oscar C. Merrill, now chief engineer of the 
United States Forest Service, has been appointed 
executive secretary of the newly created Federal 
Power Commission, the appointment being made 
by Secretary of War Newton D. Baker, who 1s 
chairman of the commission. On taking office 
Mr. Merrill made arrangements for an advisory 
committee to draft regulations under the act. and 
on this committee the War Department named 
Gen. E. H. Crowder, the Interior Department 
selected Herman Stabler, while the Agricultural 
Department designated Mr. Merrill to look after 
its interests. ; 

Mr. Merrill was born near Augusta, Me., in 
1874 and graduated from Bates College in 1899 
and from the Massachusetts Institute of Tech- 
nology in 1905. Prior to beginning work with 
the Forestry Service in 1909 Mr. Merrill had 
made a study of water-power conditions in vari- 
ous parts of the country and his first work for 
the Forestry: Service was a special study of 
water powers in California. In 1910 he was 
placed in charge of all water powers coming un- 
der the jurisdiction of the Forestry Service and 
in 1914 became chief engineer of the body, with 
headquarters in Washington. 


ELECTRICAL ORGANIZATIONS JOIN 
STANDARDS COMMITTEE. 


National Electric Light Association and Electrical ` 


Manufacturing Council Take Up Member- 
ships in Engineering Body. 


Five additional bodies have been admitted to 
representation’ on the main committee of the 
American Engineering Standards Committee. 
The new organizations joining are the National 
Electric Light Association, the Electrical Manu- 
_facturers Council, composed of the Electric 
Power Club, the Associated Manufacturers of 
Electrical Supplies and the Electrical Manufac- 
turers Club; the National Safety Council, the 
Society of Automotive Engineers and the Fire 
Protection Group, in which is listed the National 
Fire Protection Association, the National Board 
of Fire Underwriters, Associated Factory Mu- 
tual Fire Insurance Companies and the Under- 
writers’ Laboratories. 

These, with the five engineering societies who 
founded the committee, the American Institute 
of Electrical Engineers, the American Institute 
of Mining and Metallurgical Engineers, the 
American Society of Civil Engineers, the Ameri- 
can Society of Mechanical Engineers, and the 
American Society for Testing Materials, and the 
three government departments, added later, De- 
partments of Commerce, Navy, and War, make 
a total of 13 organizations having representation 
on the main committee. 
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The constitution of the A. E. S. C. provides 
for representation of “groups of organizations.” 
It is the policy of the committee to encourage 
representation by groups in such a manner that 
a group shall represent substantially the entire 
held of a particular industry in order that it may 
“be of national scope.” In the opinion of the 
committee the group plan makes both for ef- 
ficiency in standardization work and for effec- 
tiveness of representation. The groups are au- 
tonomous, such matters as the apportionment of 
representatives and the allotment of fees among 
the constituent bodies resting wholly with the 
group. 

Two of the new bodies have already desig- 
nated their representatives as follows: 

Electrical Manufacturers Council: 
Clark, A. H. Moore and C. E. Skinner. 

National Safety Council: C. P. Tolman, 
chairman. of the manufacturing committee; Al- 
bert W. Whitney. general manager of the Na- 
tional Workmen's Compensation Service Bureau, 
and Sidney J. Wilhams, secretary and chief 
engineer. 
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NAME MURRAY AS HEAD OF SUPER- 
POWER ZONE STAFF. 


The United States Geological Survey has 
named W. S. Murray as chairman of the engi- 
neering staff to make an investigation and report 
on the feasibility of the super-power zone be- 
tween Boston and Washington. Mr. Murray 
has already proposed a plan for the investigation 
which divides it into three departments—one of 
railway investigation, one of industrial investiga- 
tion and one of power and transmission inves- 
tigation. 

In addition he has recommend an advisory 
board to consist of representatives of the fol- 
lowing classes: Engineering, railways, technical 
publications, the National Electric Light Asso- 
clation and other associated bodies. 

This board will meet at stated periods of not 
less than every two months, at which time the 
progress of the engineering staff will be stated 
and steps for the future development of the in- 
vestigation taken. Mr. Murray has established 
headquarters at the Buckley-Newhall building, 
700 Sixth avenue, New York City. 


CANADIAN NIAGARA DISTRICT WILL 
HOLD CONGRESS. 


Border Towns Will Show Industrial Possibilities 
of Section to American Visitors During 
First Week of August. 


The Niagara District Industrial Association 
will hold a three-day congress, Aug. 2-4, to 
Which it has invited as its guests manufacturers 
from the United States and the United Kingdom 
for the purpose of showing them the power re- 
sources of the Niagara district. The object of 
the association is to induce American or English 
companies planning to establish branch factories 
in Canada to do so in the vicinity of Niagara 
Falls. 

It is pointed out by the association that the 
Niagara peninsula is traversed by nine lines of 
railway, which is one of the factors that has 
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built up the community with such industries as 
milling, rehning, smelting, chemical industries, 
iron and steel plants, pulp and paper nulls and 
cotton, twine and rope mills. The abundance 
and cheapness of electric power obtained from 
the hydroelectric development of Niagara Falls 
is also pointed out. 

The program for the congress consists of 
visits to the large hydroelectric plants on the 
American and Canadian sides. of the Niagara 
Falls and tours through the large manufacturing 
plants on both sides of the river and in adjacent 
towns. On Monday evening, Aug. 2, the guests 
will be tendered a banquet at the Clifton Hotel. 
Niagara Falls, Ont., while Tuesday will be de- 
voted to a trip down the Niagara river and 
thence to Welland, Ont.. where a banquet will be 
held in the evening. An inspection of the Wel- 
land ship canal will take place on Wednesday. 

The municipalities taking part in the congress 
are the cities of Niagara Falls, Welland and 
St. Catharines, the towns of Merriton, Bridge- 
burg, Port Colborne and Thorold and the vil- 
lages of Fort Erie, Humberstone and Port Dal- 
housie. 


CONSUMERS POWER CO. TO MAKE 
LARGE EXPENDITURES. 


Plans for new construction and improvements 
involving more than $6,000,000 in Michigan were 
considered at a recent meeting of the district 
managers of the Consumers Power Co.. Jackson, 
Mich. Improvements contemplated at Battle 
Creek will result in an increase of 25,000-kw 
and the installation of new equipment will per- 
mit the transfer of surplus power from one point 
to another. The 40,000-volt transmission lines 
from Owosso and Argenta to Battle Creek and 
from Battle Creek to Jackson will be raised to 
140,000 volts and new types of outdoor substa- 
tions will be built at Grand Rapids, Monteith, 
Argenta, Kalamazoo, Jackson, Muskegon, Flint, 
Saginaw and Junction Dam. 


CHICAGO ELECTRIC CLUB TO HOLD 
ANNUAL OUTING. 


The twelfth annual outing of the Electric 
Club of Chicago will be held at Spring Hill 
Grove, St. John, Ind., July 29, and arrangements 
are in progress to make it the most successful 
outing ever held by the club. The outing com- 
mittee is at work on a program that promises to 
furnish entertainment for the members every 
minute of their stay at the grove. A special 
train will leave the La Salle street station over 
the Chicago & Eastern Illinois railroad at 9:35 
a.m., While the grove is easy of access by auto- 
mobile for those who do not wish to go by train. 
The full program will be announced later. 


NEBRASKA ELECTRICAL MEN WILL 
HOLD CONVENTION. 


“The Nebraska. Section of the National Elec- 
tric Light Association has arranged to hold its 
annual convention in Omaha, Sept. & and 9g, at 
which time reports of the activities of the section 
during the past vear will be presented and action 
taken that will result in the Nebraska Section 
becoming a part of the Middle West Geographic 
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Division of the N. E. L. A. This division will 
consist of the states of Iowa, Missouri, Kansas 
and Nebraska. The full program of the conven- 
tion will be announced later. B. H. Conlee of 
the Nebraska Gas & Electric Co., Beatrice, Neb., 
is the secretary of the section. 


MINING ENGINEERS TO VISIT LAKE 
SUPERIOR COPPER COUNTRY. 


The American Institute of Mining and Metal- 
lurgical Engineers will hold its fall meeting in 
the Lake Superior copper and iron districts 
Aug. 20-Sept. 3. Houghton will be the first 
general assembling place, and from there a trip 
will be made by special trains to Duluth, one 
train via Ishpeming, and another by Vulcan. 
From Duluth the guests may either return to 
Chicago by special train or go to Buffalo by 
steamship. 

Technical sessions have been provided for at 
various stops: also social entertainment. Those 
who make the trip will have a chance to see 
many interesting developments in mining engi- 
necring, such as a new hoisting plant, from a 
depth of 12,500 ft., which will be in operation 
at the time of the visit in Houghton. 


PHILADELPHIA ELECTRIC CO. GETS 
SPECIAL COAL ORDER. 


In the first order of its kind issued the Penn- 
svlvania Public Service Commission ordered the 
Pennsylvania railroad to deliver the Philadelphia 
Electric Co. 20 cars of coal daily for a period of 
12 days commencing July 1. The utility com- 
pany made it clear to the commission that it had 
coal available at the mines but could not get it 
shipped to its plant and the shipping order from® 
the commission to the railroad followed. 


COMING CONVENTIONS. 


Pacific Coast Section of the American Institute 
of Electrical Engineers. Annual convention, 
Portland, Ore., July 21-24. Chairman, R. j 
Boykin, Portland, Ore. 


Michigan Section of the National Electric Light 
Association. Annual convention, Ottawa Beach. 
Mich., Aug. 24-26. Headquarters, Hotel Ottawa. 
Secretary, Herbert Silvester, Ann Arbor, Mich. 


Nebraska Section of the National Electric Light 
Association. ' Annual convention, Omaha, Neb.. 
Sept. 8-9. Secretary, B. H. Conlee, Nebraska Gas 
& Electric Co., Beatrice, Neb. 


Pennsylvania Electric Association. Annual con- 
vention, Bedford Springs, Pa., Sept. 8-11. Secre- 
tary, H. M. Stine, 211 Locust streeet, Harrisburg, 
Pa. 


New England Section of the National Electric 
Light Association. Annual convention, Kineo, Me. 
Sept. 13-16. Secretary, O. A. Bursiel, 149 Tremont 
street, Boston, Mass. 


IHluminating Engineering Society. Annual con- 
vention, Cleveland, Sept. 27-30. General Secre- 
tary. Clarence L. Law, 20 West 39th street, New 
York City. 

National Association of Electrical Contractors 
and Dealers. Annual convention, Baltimore, Md.. 
Oct. 4-8. Headquarters, Southern Hotel. Secre- 
tary, W. H. Morton, 110 West 40th street, New 
York City. 


International Association of Municipal Elec- 
tricians. Annual convention, New Orleans. La.. 
Oct. 19-22. Secretary, Clarence R. George, Hous- 
ton, Tex. 
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COMMERCIAL PRACTICE 


New-Business Methods, Policies, Rates and Kindred Central-Station Matters for the 
Man Engaged in Selling Electricity 


TAX ITEM IS IMPORTANT ONE FOR 
LARGE UTILITIES. 


Detroit Edison Co. Expert Tells Necessity of 
Watching All Angles of Valuations and Assess- 
ments Made by Municipality. 


The necessity of close watch being kept on tax 
assessments and valuations made by a municipal- 
ity in which a public utility company operates is 
pointed out by J. H. Lobban, of the tax depart- 
` ment of the Detroit Edison Co., in a recent num- 
ber of the Detroit Edison Synchroscope. 

In discussing the tax question Mr. Lobban 
says it may surprise many to learn that the taxes 
paid by the Edison company in 1919 equalled 
one-fourth of the amount paid for coal in that 
year, approximately one-third of the amount 
paid for operating labor, and one-tenth of the 
company’s entire expense bill, depreciation re- 
serve charge alone excepted. 

Continuing, he points out that, like all other 
items of expense in these days of mounting costs, 
taxes are not stationary. Fat example, in the 
year 1918 the company paid out in taxes, federal 
taxes included, $955,000. In 1919 they amounted 
to $1,127,000, an increase of 18% over the pre- 
vious year. For the current year the estimate of 
taxes to be paid reaches the considerable figure 
of $1,380,000, approximately $3780 a day, or an 
increase of 22% over the 1919 figures. These 
increases are due partly to higher tax rates and 
larger valuations and partly to additions to 
property. j 

Inasmuch as taxes constitute such an impor- 
tant charge on the company’s revenues, it goes 
without saying, states Mr. Lobban, that great 
care is taken to see that the company pays only 
its proper share of the total tax levied in the 
different municipalities where its properties lie. 
The tax rate itself, of course, is fixed. It is 
arrived at by the various taxing bodies by 
dividing the total budget by the total assessed 
valuations of each locality. All that remains to 
be done. therefore, is to see that the valuation 
put by the assessors on the company's property 
is not higher than its market value, and if lower 
to see that it bears the same ratio to the. market 
value as the average of all properties in the 
assessment district. 

This procedure necessitates: First, knowledge 
of the company’s properties in each locality and 
their cost: second, representation before the 
local assessing body by a competent person. The 
first requirement is supplied bv the company’s 
property records and the second by an employe 
of large experience in tax matters. When the an- 
nual assessment time comes around the property 
records are brought up to date and summaries 
drawn off by localities. so as to be readily avail- 
able by the man in charge of tax adjustment. 
This man possesses a thorough acquaintance 


with tax assessments and tax laws. He is con- 
stantly in touch with the assessment officers in the 
territories covered by the company’s operations, 
and besides protecting the company against ex- 
cessive valuation he is able to render the assess-’ 
ors valuable assistance in the valuation of cer- 
tain forms of property of which they naturally 
know little about. 

It is interesting to observe, by the way, that 
the spirit of the Edison organization is rec- 
ognized as well by the tax assessors in our terri- 
tory. 


ENGLAND'S UTILITIES AFFECTED BY 
“THE VICIOUS CIRCLE.” 


That the “wages chasing prices and fares 
chasing costs” situation is not confined to the 
public utilities of the United States is made evi- 
dent by a poster recently issued by the Under- 
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ROUND AND ROUND THE MULBERRY BUSH 
WAGES CHASING PACES ANO FARES CHASING COSTS. 


Poster Issued by London Electric Utility. 


ground Electric Railways Co., of London, Eng., 
which is reproduced herewith. The illustration 
is apt and applies to practically every American 
utility today. The London company made use 
of the educational value of the poster by display- 
ing it in all stations and also issuing it in pam- 
phlet form for general distribution. 


BALTIMORE CO. USES WANT “AD” 
PAGE IN NEW WAY. 


In addition to using full-page space in the Bal- 
timore newspapers for advertising appliances 
ənd other commodities the Consolidated Gas, 
Electric Light & Power Co. of Baltimore, Md., 
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also makes novel use of space by having its ad- 
vertisement set in the form of a “want ad” 
section of a newspaper and uses the space to tell 
householders and others what they “want”? and 
need in the way of electrical labor-saving de- 
vices. 


10,000 ATTEND EDISON CLUB’S AN- 
NUAL FIELD DAY. 


The most successful field day and picnic ever 
held by the employes of the Commonwealth Edi- 
son Co., Chicago, took place under the auspices 
of the Edison Club, Saturday, July 10, at River- 
view park, Chicago, when more than 10,000 
employes, their families and friends turned out 
for an entire day of merrymaking. President 
Samuel Insull of the company had declared the 
day a holiday and all employes that possibly 
could be spared from their duties participated m 
the day's outing. 

Amusement of every sort, ranging from pro- 
fessional circus and vaudeville acts to ball games 
and athletic events, took place on the big athletic 
field at the park, while in the picnic grove dan- 
cing was the chief amusement. W. A. Durgin, 
president of the Edison Club, and A. B. Gates, 
chairman of the recreation committee, were in 
veneral charge of the arrangements. 


CANADA COMMITTEE SAYS RANGE IS 
DOUBTFUL LOAD. 


Commercial Section Meeting at Annual Convention 
Develops Wide Range of Opinion as to 
Value of Appliance. 


The use of electric ranges, water heaters and 
appliances in general was discussed from two 
angles by the Commercial Section of the Cana- 
dian Electrical Association at the thir- 
teenth annual convention, held at Montreal, 
June 16-18. According to the opinions expressed 
by the section members there can be no ques- 
ton but what from the viewpoint of the con- 
sumer such equipment is highly desirable. It is 
not quite evident, however, that it is a profitable 
load for the central-station company under all 
circumstances, and the section committee stated 
that it hesitated somewhat to either definitely 
advise for or against the encouragement of such 
loads. 

A number of figures were quoted showing that 
the cost of electric cooking, for example, 1s no 
greater, and frequently less, than the cost of 
doing the same operation using gas and coal in 
addition to electricity. In the view of the com- 
mittee the question resolves itself into whether 
the capital investment required to supply this 
type of load be so great as to prevent profitable 
return to the company and, if so, to what extent 
shall the consumer be asked to contribute to this 
capital investment ? 

It was pointed out that the load-factor of the 
individual electric range is about the same as 
that of the lighting installation in the same resi- 
dence. The cooking load also has a high diversity 
factory, and an instance was cited of an apart- 
ment house in which there were 22 electric ranges 
with a total connected load of 97.14 kw. where 
the combined maximum demand was onlv 16.8 
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kw., showing a diversity factor of nearly 6. 

Some consideration was given water heating 
and it was pointed out that the most satisfac- 
tory manner of installing heaters is to use a 
double-throw switch, so that the range and the 
heater cannot both be used at the same time. It 
can be seen that this benefits the central-station 
company by lessening the possible demand, and 
is not likely to materially inconvenience the cus- 
tomer. 

It was pointed out that the present time is op- 
portune for the development of this load. In 
the home the cost of practically everything, ex- 
cept electricity, has been raised, and, in addition 
to this, it 1s becoming increasingly difficult to 
obtain labor in any form. Where a central- 
station company is in a position to supply more 
customers, a judicious campaign of advertising 
is advocated, which, it is believed, will soon 
bring the station load up to capacity. 

Regarding the sale of heaters, it was pointed | 
out that the central-station companies are feeling 
the effects of the enormous sales of these apph- 
ances during the early autumn and late 
spring months, which threatens to bring the de- 
mand at these periods, say in November and 
April, to a higher point than at any other season 
of the vear. The heater load has not a high 
diversity factor and so does not tend to fill the 
vallevs of the load curve to the same extent as 
some of the other apphances generally used in 
households. 
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NEW YORK EDISON CO. MAKES GAIN 
IN LARGE CONSUMERS. 


During the first four months of the present 
vear a total of 23 large buildings in the Man- 
kattan district of New York City discontinued 
the operation of private lighting plants for cen- 
tral-station service from the New York Edison 
Co. In the same period 47 other buildings con- 
tracted for light and power from the company. 
The installation in these 70 buildings added to 
the daily load is equivalent to 284.955 50-watt 
lamps. 


DAYTON POWER & LIGHT EMPLOYES 
HOLD PICNIC. 


More than 1000 employes of the Dayton (O.) 
Power & Light Co. attended the annual picnic of 
the company, held July 2 at Kil Kare park, Day- 
ton. The program consisted of a series of ath- 
letic events in the afternoon and dancing in the 
evening. The committee in charge of the picnic 
was J. C. Matthieu. chairman; O. E. Howland, 
A. Patrick, Fred Lewis, Frank Osterman, C. 
Peffly and Miss Phylis Cosler. 


POTOMAC ELECTRIC POWER CO. AP- 
PLIES FOR SURCHARGE. 


The Potomac Electric Power Co., Washington, 
has made application to the District of Columbia 
Public Utility Commission for permission to add 
a surcharge of 25% to the present tariff for large 
power consumers. It is set forth that consumers 
of this class, known as “Schedule E,” should 
bring a revenue of $177,000 net, whereas the 
amount w now about $18,000 per month. 
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OPERATING PRACTICE 


Methods and Problems Embracing Operation and Installation of Power-Plant Equip- 
ment and the Distribution of Electrical Energy 


MAINTENANCE OF ALUMINUM-CELL 
LIGHTNING ARRESTERS. 


Lightning Arresters Require Regular Attention to 
Keep Them in an Efficient and Safe Normal 
Working Condition. 


An aluminum-cell lightning arrester is the 


safety valve of an electric circuit. It is put on 
the circuit to relieve the system of high-frequency 
surges caused by lightning, short-circuits, 
grounds, etc. The principal of the aluminum- 
cell arrester 1s to offer a high resistance to nor- 
mal voltage to ground and an almost unobstructed 
path to ground for an abnormal high voltage. 

The aluminum-cell arrester is made up of a 
number of cells, the number depending upon the 
normal voltage of the circuit. Cells are made up 
of an aluminum cone, a certain amount of elec- 
trolyte and insulating separators to hold the. cells 
apart from each other. In this way the arrester 
is built up one cell above another until the proper 
number of cells are formed for the normal volt- 
age of the arrester. In building up the cells. 
normal voltage is applied to each cell as it is 
assembled to establish the acid film on the cone. 

To get the proper number of cells for an 
arrester, the total voltage of the circuit must be 
divided by 220, since the normal voltage of each 
cell is approximately that value. After the cells 
have been assembled in stacks and charged with 
acid, they are placed in tanks or cases filled with 
transformer oil. This oil serves the double pur- 
pose of insulating the cells from each other and 
from the case and of acting as an acid retainer. 
preventing it from splashing when the arrester 
is charged. The oil is lighter than the acid, so 
the acid stays in the bottoms of the cones. When 
a charge comes into the arrester it tends to 
spread the acid over the surface of the cone and 
the oil keeps it from going too far. 

Arresters are connected to the system by a 
horn gap or other. form of spark gap. The dis- 
tance or setting of the horn gap is determined 
by the normal voltage of the system to which the 
arrester is connected and by the altitude of the 
locality. At sea level the horns will need a wider 
setting than at an altitude of r000 ft. or higher. 
The horn is connected to the top cone of the 
stack and the bottom cone rests on the bottom 
of the tank which is grounded. In some in- 
stallations where the voltage is high there are 
two tanks in series to ground. Normal voltage 
is applied by closing the horn or spark gap. 
When the arrester is in good condition the spark 
should be short and blue and there should be 
little noise in the tanks. If the arrester is in 
poor condition the spark will be more of a flame 
and red in color and the tanks will give out a 
loud cracking noise. This indicates that some of 


the cones are punctured or otherwise out of 


order. Such a condition is dangerous to the 


arrester itself, to the system and to the operator 
who is called upon to charge it. | 
When an arrester is in service the tank or 
other parts should never be touched, except that 
the charging handle may be manipulated with 
proper precautions being taken. In charging an 
arrester the operator should stand on an insu- 
lating platform and take all other available 
ineans of assuring himself that he is free from 
all possible sources of current. Station grounds 
play an important part in the operation of an 
arrester, and the operator should, for his own 
personal safety, assure himself that the ground 
connections are in good working condition. It 1s 
recommended that arresters be overhauled at 
least once a year and that the individual cells be 
tested with a 220-volt 2-ampere circuit. In case 
the cell fails under this test, it should be thor- 
oughly cleared and washed in gasoline and be 


supplied with fresh electrolyte. All framework 


around the arrester should be grounded, includ- 
ing handrails. The arrester should be charged 
once or twice a day and, if it does not act nor- 
mally, should be taken out of service and over- 
hauled. Obviously, an arrester should not be 
handled during a storm or under other unfavor- 
able conditions. 


OUTDOOR STEP-DOWN SUBSTATIONS 
ON RING-FEEDER SYSTEMS. 


By H. W. Youna, 
Delta-Star Electric Co., Chicago. 


The use of high-tension ring-feeder systems 
has the advantage of increasing the reliability of 
service, since, in case of line trouble on one sec- 
tion, the load can be supplied from the other 
section if it 1s clear. Ring feeders should be 
equipped with a type of step-down station which 
can be quickly connected to take power from 
either direction, and, if necessary, to be entirely 
disconnected without interrupting the main cir- 


Outdoor Substation for Ring-Feeder System. 
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cult. These conditions can be met by the con- 


struction illustrated, the circuit connections be- 


ing shown in the one-line diagram. It may be 
noted from the illustration that the substation 
can be entircly isolated by opening the discon- 
necting switches, the line switches remaining 
closed and completing the feeder ring. However, 
in case of trouble on either section, one line 
switch can be opened and service secured through 
the opposite switch. 

In the type of installation shown, the main- 
line air-break switches are of the three-pole 
type and are equipped with arcing horns to per- 
mit opening under load conditions. Each switch 
is provided with a manually operated remote- 
control interlocked mechanism, enabling all three 
phases to be simultaneously opened or closed. By 
means of a locking-type handle the switches can 
be securely locked in either open or closed posi- 
tions. The disconnecting switches are not in- 
tended for operation under load, but simply to 
use in isolating the station when replacing fuses, 
adjusting arresters or working on the transform- 
ers. Before opening these disconnects the load 
should be taken off by opening a secondary oil 
circuit-breaker or by removing a fuse on the 
secondary circuit. | 

Lightning protection is secured by means of 
long-turn powerful choke coils and high-speed. 
sphere-gap, graded-resistance lightning arresters. 
This combination offers effective protection with- 
out the necessity of daily attendance or inspec- 
tion. The primary fuses are of the carbon- 
tetrachloride type. having the desirable charac- 
teristics of quick opening and high kv-a. .ruptur- 
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One-Line Diagram of Substation Connections. 


ing capacity. These fuses should be of such 
current capacity that they will not open under 
ordinary overloads which can be taken care of 
by the secondary circuit-breaker or fuse. The 
function of the primary fuses is simply to in- 
stantly open the circuit in case of transformer 
failure or short-circuit. thus preventing a local 


Vol. T7—No. 3. 


disturbance from spreading to the main distribu- 
tion system. 

Stations of this character are suitable for use 
with potentials up to 33,000 volts and for capaci- 
ties up to 300 kv-a. For the smaller capacities 
the middle stub under the platform can be elim- 
inated, although its cost is small and its use is 
desirable if future growth ts anticipated. 


- 


ELECTRICAL PUMPING IN KINGSTON 
WATERWORKS. 


Motor-Driven Centrifugal Pump Deliveries Water 
Cheaper Than Steam Pumps and Also Acts 
as a Synchronous Condenser. 


An electrically driven centrifugal pump was 
installed for the service of the water department 
of the city of Kingston, Ontario, in 1919. This 
pump has a capacity of 3500 g.p.m. when oper- 
ating against a total head of 210 ft. and is driven 
through a jaw clutch by a three-phase, 60-cycle, 
2200-volt, 1200-r.p.m., self-starting synchronous 
motor. The pump has a capacity of 3050 g.p.m. 
against a head of 240 ft., which head is used for 
fire service. The motor is capable of operating 
continuously at 380 kv-a. with a leading power- 
factor of from 100 to 70% while carrying a 
mechanical load of as much as 325 b.hp. 

Prior to the installation of this pump the city 
had been served by two steam pumps, each hav- 
ing a capacity of about 3,000,000 gals. per day. 
Kingston has a population of about 22,000 and 
the average daily consumption of water in 1918 
was roughly 3,300,000 gals. A standpipe 8o ft. 
high, having a capacity of 628,000 gals., is sit- 
uated 1.5 mi. from the pumping station, the 
bottom of this standpipe being about 106 ft. 
above normal lake level. The pumping station 
is situated at the dock and the intake crib in > 
Lake Ontario is about 2500 ft. from shore. The 
intake is constructed of 30 and 24-in. steel pipe. 

Statements available covering operating costs 
during nine months in 1917 and nine months in 
1919 indicate that there was a daily average 
pumpage of 3,520,000 gals. in 1917 and 3,800,000 
gals. during 1919, the first figure being based on 
the revolution counter of the old steam pump, 
with allowance for slippage, and the second on 
Venturi meter records. The total costs were 
$11.80 per million gallons for 1917 and $10.45 
for 1919. These figures include the items of 
coal, totaling $6.51; labor, totaling $3.74, and 
supplies, totaling $1.55, for the year 1917. For 
1919 the figures are $4.77 for electric power, 
$2.73 for labor, $1.88 for supplies and, in addi- 
tion. $1.07 for coal to carry banked fires in the 
old boiler plant. Coal was figured at $6.89 per 
ton in 1917 and at $7.48 in 19109. 

These figures indicate a saving of 10 to 12% 
or about $1500 per annum, exclusive of the 300 
to 380 kv-a. corrective capacity, which is exten- 
sively used, and also in addition to the stand-by 
service of the old pumps. This saving will be 
increased when the operators have had expe- 
rience with banked fires for steam reserve and 
when operating conditions have settled down so 
that the item of $1936.80 for oils, waste, sup- 
plies, etc., can be reduced. The two steam pumps 
have been retained for emergency use and the 
boilers are bank-fired. 


July 17, 1920. 


CENTRAL STATION SUPPLIES POWER 
FOR LONG TUNNEL. 


Motor-Generator at Port Huron Terminal Now Car- 
ries Load for Service First Supplied by Locomo- 
tives and Later by an Isolated Plant. 


The tunnel under the St. Clair river between 
Port Huron, Mich., and Sarnia, Ontario, was 
completed in 1891. It was at that time, and for 
some few years later, the longest under-water 
tube in the world, being about 2 mi. in length. 
Until 1907, when it was electrified, a special type 
of steam locomotive was used. If anything hap- 
pened to stall the engine in the tunnel it rapidly 
filled with gas and menaced the lives of the train 
crew and the passengers, if it happened to be a 
passenger train. 

In 1907 electricity was substituted for steam 
and a power house was built on the bank of the 
river almost directly over the tunnel. It fur- 
nished single-phase, 25-cycle energy at 3300 
volts to the electric locomotives. This installa- 
tion operated until a short time ago when the 
load was taken on to the system of the Detroit 
Edison Co. through a substation which stands 
just north of the powerhouse. As yet there is 
only one machine on the tunnel service in the 
substation and for that reason the powerhouse 
maintains steam in readiness to take the load in 
case of failure of the central-station supply. 

The machine in the substation, states the De- 
troit Edison Synchroscope, is a Westinghouse 
synchronous motor-generator set, with a capacity 
of 2860 kw. The motor operates from a 4600- 
volt, 60-cycle, three-phase line, and the generator 
furnishes three-phase, 25-cycle energy at 3300 
volts. The voltage rises to 3600 volts as the 
load increases. The train load is single phase 
and reaches a 4 to 6-min. peak of about 2400 
kw., which is an abnormal unbalancing. This 
machine, however, is designed to stand such an 
unbalance on any phase. 

There is also a three-phase load of about 250 
kw. used for pumps and other auxiliary appara- 
tus. The single-phase load is permanently con- 
nected to one phase of the generator and there 
is no provision made to shift it to either of the 
other phases. Both motor and generator sides 
of the machine have separate exciters at the 
respective ends of the shaft and both exciters are 
equipped with Tirril regulators, the motor- 
exciter regulator taking care of the power-factor 
and the other regulator of the generator voltage. 

The locomotives operating through the tunnel 
are so handled as to pick up the load gradually 
and thus avoid sudden peaks and surges on the 
system. There is a 2% grade from each side of 
the center of the tunnel, which grade has con- 
siderable influence on the general character of 
the load. 


LARGE REGULATORS INSTALLED IN 
PHILADELPHIA PLANT. 


Line Capacity Is Increased and Voltage Regulation 
Is Greatly Improved by Installation of Equip- 
ment With New Features of Design. 


What are claimed to be the largest induction 
feeder. regulators so far produced have recently 
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Leen installed by the Philadelphia Electric Co. 
These regulators, which embody certain new 
features of design and application, were built by 
the Westinghouse Electric & Manufacturing Co., 
East Pittsburgh, Pa. The regulators have a 
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e 
Induction Regulator for Use on 66,000-Volt Tie Line of 
20,000 Kv-a. Capacity. 


rated capacity of 1750 kv-a. and give a regula- 
tion of 9%. They are designed to operate on 
three-phase, 60-cycle, 66,000-volt circuits and 
have a current capacity of 830 amperes. One of 
the insulating bushings may be seen, in the illus- 
tration, just back of the ring in the top of the 
shell. 

Pipes, valves and gauges which may be noted on 
the side of the shell are for oil and water filling, 
draining and circulation, and the wires coming 
out of the pipe in the box on the lid of the shell 
supply current to the operating motor. The lat- 
ter, which is inclosed in the box just mentioned, 
drives the regulator rotor through a large gear 
and worm, the worm being driven through a set 
of two pinions and two gears. 

By the installation of these regulators, one on 
each of two 66,000-volt tie lines between the 
Schuylkill and Chester generating stations of the 
Philadelphia Electric Co., the bus voltages of the 
stations are maintained at practically the same 
values with full load on the lines. After the 
installation of the regulators the capacities of 
the two lines were increased from 15,000 to 
20,000 kv-a. 
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NEW APPLIANCES 


Newly Developed and Improved Electrical and Mechanical Apparatus, Appliances, and Devices 


Now Being Placed on the Market 


No-Voltage Trip Coil for Use on 
| A-C Circuits. 


The accompanying illustration shows 
an a-c. no-voltage trip coil of novei 
construction. This device, which has 
been placed on the market by the 
Palmer Electric & Manufacturing Co., 
Cambridge, Mass., combines the fea- 
tures óf both the solenoid and the elec- 
tromagnet. It consists of a pair of sole- 
noid coils having two opposing U- 
shaped armatures that float in the mag- 
netic held when the solenoid is ener- 
gized. 

An a-c. magnet of this type embodies 
the long range of action of the solenoid 
combined with a drop-out feature ad- 
justable through 90 per cent of the 
voltage range. As the opposing arma- 
tures float in a balanced condition at 
normal potential, the humming or chat- 
tering’ which often characterizes the 
a-c. magnet is absent. When the op- 
erating voltage begins to fall, both arm- 
atures,move downward until the upper 
armature, A, comes to rest on its stop. 
After the. voltage has been reduced to 
the predetermined value, the lower 
armature, B, separates from A and 
falls, thus imparting a hammer blow to 
a breaker trip latch. 

In the usual construction, this mag- 
net operates as a relay to complete the 
closing circuit of a magnet-closiny 
switch, and to trip the latch of this 
switch. when the lower armature falls. 
in response to a failure in the magnet 


An A-C. Magnet with Fioating Armature. 


circuit or a reduction in potential to a 
predetermined point. As the operation 
cf this magnet is not effected by surges 
that do not fall below the point at which 
it is desired to have the breaker trip, 
its use is applicable to low-voltage 
breakers on circuits subject to a wide 
range of potential variation. When 
used as a relay, the relation of the 
lower armature, B, to the solenoids is 
such that it will not pick up and close 


> 230 volts. 


a I.p.m, > 


the relay circuit until the potential, 
after an interruption, is substantially 
normal. 


Motors in Rolling-Mill Service. 


Ruggedness, rapid starting, stopping 
and reversing, together with ability to 
stand great heat, are characteristics re- 


Two 100-H.P. Motors Driving a Bioom- 
ing-Mill Table. 


quired of motors in rolling-mill service. 
The General Electric Co., Schenectady, 
N. Y., has developed its type MD and 
MDS motors to meet this particular 
set of conditions. The accompanying 
illustration shows a set of two of these 
motors operating the rear live table oí 
a 36-in. blooming mill in the plant of 
the Trumbull Steel Co., Warren, O. 

Motors of the MD type are built 
in sizes from 4 to 175 hp., and for 
speeds of from 400 to 1100 r.p.m. at 
For 550-volt operation these 
motors have speeds of from 475 to 1350 
Open-frame motors, known as 
the MDS type, are built in sizes from 
6 to 210 hp. for speeds of 420 to 1150 
r.p.m. at 250 volts. For 550-volt oper- 
ation these motors have speeds of 449 
to 1375 r.p.m. 


Heavy-Duty Toggle Switch. 


A round-base toggle type of switch, 
intended for heavy duty, has recently 
been placed on the market by Harvey 
Hubbell, Inc., Bridgeport, Conn. This 
switch has a base 2.625 ins. in diam- 
eter which can be furnished either 
slotted or solid and in composition or 
porcelain. The mechanism 1s designed 
and constructed for quick positive ac- 
tion and at the same time is rugged 
and durable. The switch is rated at 
10 amperes and 250 volts. 


Small-Capacity Rheostat for 
Radio Service. 


For laboratory or radio Service, the 
General Radio Co., Cambridge, Mass., 
has placed on the market a small rheo- 
stat with a total resistance of 7 ohms 
and a capacity of 1.5 amperes. This 
apparatus is particularly suitable for 
regulating the filament current in vac- 
um-tube circuits of wireless instruments, 
but may be of service in many other 
places. The rheostat is constructed for 
either stationary or portable use. 


Seven-Step Charging Panel for 
Storage Batteries. 


Adaptation of storage batteries to an 
ever-increasing variety of service re- 
quires a continual increase in the num- 
ber and types of battery-control equip- 
ment needed. A seven-step charging 
panel, suitable for charging batteries 
from either a 125 or 250-volt circuit, 
has been placed on the market by the 
Meier Electric & Machine Co., In- 
dianapolis, Ind. This panel, which is 
14 ins. wide by 20 ins. high, is arranged 
for wall mounting by means of four 
legs 12 ins. long. The whole space 
back. of the panel is inclosed by a 0.25- 
in. galvanized-wire mesh which provides 
both protection from mechanical injury 
and ventilation. The resistance units 
are mounted on supports constructed in 
the framework attaching the panel to 
the wall. 

When connected to a 250-volt d-c. cir- 
cuit, this outfit has a maximum capacity 
of 90 cells being charged at 15 amperes. 
The same charging rate may be attained 
on a 125-volt circuit when charging 45 
cells in series. The resistance elements 
are so arranged that a single 6-volt 
battery may be charged if it is desired. 

A double-throw switch, mounted in 
the center of the panel, makes provision 


for the discharge of the battery when — 


required and a 30-0-30-ampere Weston 
meter serves to indicate both the charge 
and discharge rates. A special resist- 
ance wire, suitable to the character of 


Battery-Charging Panel With Multiple- 
Connected Resistances. 


service required, is used in the construc- 
tion of the elements. 

One of the prominent features of this 
panel is the arrangement of the resist- 
ance units in multiple. By this arrange- 
ment, a very flexible outfit is secured 
and the failure of a single element does 
not interrupt the entire service of the 
equipment as is the case with series- 
connected units. e 


July 17, 1929. 
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ACTIVITIES IN THE TRADE 


Business Developments, Sales Agencies, Trade Literature and Miscellaneous Items Concerning 
Electrical Manufacturers and Allied Business Interests 


Price Electrical Co., Pittsburgh, has 
acquired the three-story building at 
428 Penn avenue, 40 by 113 ft., for a 


consideration of $110,000, for a local. 


establishment. 
Packard Electric Co., Warren, O., 
manufacturer of transformers and au- 
tomotive cable, announces the ap- 
pointment of J. K. Alline as its Iowa 
representative. Mr. Alline was form- 


J. K. Alline. 


erly with the Electric Appliance Co.. 
Chicago, and has had a wide experi- 
ence in the electrical feld. For six 
vears, prior to 1895, he was secretary 
of the Northwestern Water & Light 
Co., LeMars, Ia., resigning that posi- 
tion to enter the electrical contract- 
ing business in Fort Dodge, Ia. He 
joined the force of the Electric Ap- 
pliance Co. in 1904 and remained there 
until he became connected with the 
Packard company. 

Electric Supply & Equipment Co., 
Hartford, Conn., manufacturer of elec- 
trical specialties, has increased its 
capital stock by $184,950 for proposed 
expansion. 

General Fireproofing Co., Youngs- 
town, O., has issued a booklet deal- 
ing with industrial housing, in which 
descriptions and illustrations of the 
tvpes of houses built by the company 
are given. 


J. H. Bunnell & Co., 32 Park Place, 


New York City, manufacturer of elec- 
trical specialties, have filed notice of 
increase in their capital stock from 
$150,000 to $300,000 for proposed ex- 
pansion. , . 
Bussman Manufacturing Co., St. 
Louis, Mo., manufacturer of “Buss” 
fuses, is sending a folder to the trade 
calling attention to the part that elec- 
tricity has had to do with recent de- 
velopment in the industrial trades. 


Moloney Electric Co., St. Louis, 
through its office at 50 Church street, 
New York City, has received orders 
from the Central Maine Power Co. 
for three 60-cycle, single-phase, 2000- 
kv-a., self-cooled 11.000/66,000-volt 
transformers; three 60-cycle, single- 


phase 333-kv-a., 11.000/33.000-volt 
transformers, and three 60-cycle, 
single-phase, 333-kv-a., 2300/33,000- 


volt transformers. 


Westinghouse International Elec- 
tric & Manufacturing Co., New York 
City, has received a contract from the 
Havana Electric Light & Railway 
Co. for two 25,000-kilowatt steam tur- 
bogenerators and auxiliary equipment, 
for use at its plant at Havana, Cuba. 
The installation will cost about $1,- 
000,000. 


Duluth Electrical Supplies Co., Du- 
luth, Minn., successor to the Northern 
Electric Co., has disposed of its con- 
struction department to the Commer- 
cial Electric Co., a new contracting 
firm at Duluth, composed of D. Ehlert 
and eA. L. Foster, formerly superin- 
tendent of construction for the North- 
ern Electric Co. The Commercial 
Electric Co. specializes in heavy con- 
struction work and has considerable 
such work under way at present. 


General Electric Co., Schenectady, 
N. Y., is having plans prepared for 
the first unit of its plant on property 
recently acquired on Elmwood Ave., 
Philadelphia, Pa. The building will be 
six stories, 80x600 feet, and will be 
equipped for the manufacture of elec- 
trical switchboards and other special- 
ties. It is estimated to cost about 
$500,000. The company has a tract of 
about twenty acres in this section and 
the entire works is estimated to cost 
in excess of $2,000,000. 


Edison Electric Appliance Co., Inc., 
Chicago, plans to increase its com- 
mon and preferred stock and for that 
purpose a meeting of the stockholders 
has been ealled in New York City, 
July 28, at which time the question 
will be put to a vote. The plan calls 
for an increase in the common stock 
from 50,000 shares to 61,000 shares 
and in the preferred stock from 15,902 
shares, par value $100, to 26,502 
shares, par value $100, and for the 
enlarging of the amount of stated 
capital upon which the corporation is 
to carry on its business from $2,465.,- 
200 to $3,262,200. The common stock 
of the company has no par value. 


M. O. Leighton & Co. is the name 
of a new firm of engineers, with of- 
fices at 700 10th street, Washington, 
just formed by M. O. Leighton and 
Maj. C. T. Chenery, members of the 
American Society of Civil Engineers, 
and A. C. Oliphant, associate mem- 
ber of the American Society of Me- 
chanical Engineers and the American 
Institute of Electrical Engineers. The 
co-partnership has been formed for 
the purpose of engaging in general en- 
gineering practice and industrial rep- 
resentation before the federal depart- 
ments. Mr. Leighton and Major 
Chenery will continue for the time 
being as chairman and secretary of 
the National Public Works Depart- 
ment Association, while Mr. Leighton 
and Mr. Oliphant will continue service 
in the Washington office of Engineer- 
ing Council, pending the displacement 
of that body by the Federated Ameri- 
can Engineering Societies. 


Rural Electric Equipment Co., Can- 
ton, Pa., is sending to the trade a 
pamphlet scene the low speed 
electric unit manufactured by the 
company for use in lighting farms, 
churches, schools, etc., in isolated 
communities. 

J. G. White Engineering Corp., New 
York City, announces that it has re- 
ceived a commission from the General 
Chemical Co. to build a large addition 
to the National Works of General 
Chemical Co. at Cleveland. One of 
the important features of the addition 
will be a sulphate of alumina plant of 
large capacity. The engineers have 
been working on the engineering 
plans for some months and it is ex- 
pected that construction work will be 
started at an early date. 


Erner Electric Co., Cleveland, O., 
has taken possession of its new build- 
ing, erected especially for the use of 
the company. The building is 64 by 
151 ft. in size, four floors and base- 
ment, and is constructed of reinforced 
concrete, the entire northern exposure 
being of glass. The equipment of the 
building embraces every facility for 
the economical and speedy handling 
of a wholesale electrical business. A 
motor-trucking system, by which it is 
planned to bring merchandise from 
sources of supply and to make regu- 
lar deliveries to customers as far dis- 
tant as Akron, has its terminal in a 
large ramp and platform space occu- 
pying fully half of the ground floor. 
A permanent exhibition of every class 
of electrical merchandise will occupy 
the top floor, this display being in 
charge of demonstrators and sales 


Home of Cleveland Electrical 
Jobbing House. 


experts competent to assist merchants 
in every detail of handling. displaying 
and retailing merchandise. Other 
features of the building include a 
complete electrical kitchen and an as- 
sembly hall in which electrical meet- 
ings will be held. George S. Miner, 
shares with C. T. McKinstry the cred- 
it for the modern plant, which the 
company claims is one of the best in 
the Middle West devoted entirely to 
e wholesaling of electrical merchan- 
ise. 
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PERSONAL MENTION 


Biographical Sketches and Chronicle of Changes in Business Connections, Promotions and 
$ Other Personal News of the Industry 


D. B. RUSHMORE, of the Schenec- 
tady works of the General Electric Co., 
has been elected vice-president of the 
American Welding Society. 


J. A. WIDNER, formerly experi- 
mental engineer of the Sperry Gyroscope 
Co., has become development engineer 
of the Square D. Co., Detroit. 


" R. Rotu, formerly of Lewis & Roth, 
Philadelphia, has become associated with 
Schweitzer & Conrad, Inc., 4431 Ravens- 
wood avenue, Chicago, as sales manager. 


G. W. Nicu# has become associated 
with the Kewanee Boiler Co., Kewanee, 
U1., having resigned his former position 
with the Chicago, Burlington & Quincy 
railroad. 


L. B. DuNTLry, formerly general 
sales manager of the Blue Bird Appli- 
ance Co., St. Louis, has joined the Black 
Swan Co., Minneapolis, where he will 
assume the active management of sales. 


FrANK B. MoxHamM, formerly 
purchasing agent for the Electric Ma- 
chinery Co., Minneapolis, Minn., is now 
in charge of factory purchasing for the 
Hudson Manufacturing Co.. Minne- 
apolis. l 

CHARLES H. Hitts, formerly 
sales manager at the Seattle branch of 
the Worthington Pump & Machinery 
Corp., is now in the marine department 
of the same company at the New York 
City office. 


HENRY Price BALL has joined 
the organization of the Redtop Electric 
Co., 8 West 19th street, New York City, 
as consulting engineer. For several 
years Mr. Bell acted as engineer of the 
electric heating device department of the 
General Electric Co. 


W. R. MARSHALL has been ap- 
pointed manager of the industrial di- 
vision of the New York City office of 
the Westinghouse Electric & Manufac- 
turing Co., succeeding Harlan A. Pratt, 
who resigned to become sales manager 
of the Atlantic Elevator Co., New York 
City. 

GEoRGE Husnu, JR., formerly 
associated with the Brown & Zortman 
Machinery Co., Pittsburgh, as sales 
engineer, is now connected with the 
sales force of Manning, Maxwell & 
Moore, Inc. New York City. Mr. 
Hush’s activities will be in the Cleveland 
district. 


CHARLES W. COLLINS, of the 
General Electric Co., Schenectady, has 
been appointed director of industrial 
relations at the new plant of the com- 
pany at Bridgeport, Conn., where he 
will have charge of employment, com- 
pensation, welfare, safety, hospitals, res- 
taurants and athletics. 


L. EARLE DEANE, for six years 
with the American Enameled Magnet 
Wire Co., Muskegon, Mich., as traveling 
engineer and salesman, has resigned to 
take up work under the Board of For- 
eign Missions of the Presbyterian 
Church and has been assigned for work 
in French Cameroun, West Africa. 


WILLIAM J. CARTER was elected 
president of the Cleveland Engineering 
Society at the recent annual meeting of 
the organization. 


GEN. Guy E. Tripp, chairman 
of the board of directors of the West- 
inghouse Electric & Manufacturing Co., 
East Pittsburgh, has been elected treas- 
urer of the Maine Society of New York. 


JAMES E. DAVIDSON, vice-presi- 
dent and general manager of the Ne- 
braska Power Co., Omaha, and chair- 
man of the newly formed Personal Re- 
lations Section of the National Electric 


James E. Davidson. 


Light Association, has been in the cen- 
tral-station industry all his life, his 
father having been manager of the Port 
Huron, Mich., electric light plant at the 
time of its establishment in the early 
80s. The son later became superintend- 
ent of the plant and from there went to 
Montpelier, Vt., in 1905, where he be- 
came general manager of the Consoli- 
dated Lighting Co., and within a short 
time was made president of the com- 
pany. In 1910 he became vice-president 
and general manager of the Pacific 
Power & Light Co., at Portland, Ore., 
and remained there until 1917 when he 
went to Omaha to take up the position 
he now holds. He is a member of the 
American Institute of Electrical Engi- 
neers, a past-president of the Nebraska 
Electrical Association, the Vermont 
Electrical Association, the New England 
Section of the N. E. L. A., the North- 
west Section of the N. E. L. A., and 
former secretary-treasurer of the Mich- 
igan Section of the N. E. L. A. 


L. A. Prescort, formerly chief 
draftsman of the Blaw-Knox Co., Pitts- 
burgh, has been promoted to the position 
of works superintendent of the C. D. 
Pruden Corp., Baltimore, a subsidiary 
of the Blaw-Knox Co. $ 


Joun D. CRAWEORD has been 
transferred from the Akron (©.) office 
to the Cleveland office of the Wellman- 
Seaver-Morgan Co. 


J. I. Capps has been appointed pur- 
chasing agent of the American Man- 
ganese Steel Co., with offices at Chicago 
Heights, Ill. 


LAURENCE G. BEAN, Worces- 
ter, Mass., has been made sales engineer 
of the Bristol Co., Waterbury, Conn. 
For a short time Mr. Bean will be lo- 
cated in the New York City offices of the 
company. 

Pror. HEcCToRJAMES HUGHES 
has been made dean of the Harvard 
University Engineering School, Cam- 
bridge, Mass., succeeding Comfort 
Avery Adams, who recently resigned to 
become chairman of the National Re- 
search Council. 


Crype L. Corsin, district man- 
ager for the National Metal Molding 
Co. in the Pittsburgh territory, was seri- 
ously injured on June 15 when he was 
struck by a street car in Pittsburgh. 
Mr. Corbin sustained a fractured skull, 
laceration of the right hand and other 
injuries. He is now convalescing at 
Mercy hospital, Pittsburgh. 


W. R. Stine METz has been made 
manager of the heavy traction section of 
the railway department of the Westing- 
house Electric & Manufacturing Co., 
East Pittsburgh, Pa. Mr. Stinemetz was 
graduated from Lehigh University in 
1893 as an electrical engineer and in 
1897 became associated with the West- 
inghouse company in the engineering 
school, leaving in 1899 to become elec- 
trical assistant to the chief engineer of 
the Third Avenue Railroad company, 
New York City. Later he worked in 
engineering capacities for several com- 
panies and in 1909 rejoined the West- 
inghouse forces, being placed in charge 
of installations for the company at the 
United States government power house 
and substation for the capitol building 
and grounds at Washington, D. C. Oth- 
er promotions in the Westinghouse com- 
pany railway department are Franklin 
W. Carter, in charge of foreign and do- 
mestic negotiations; E. D. Lynch, man- 
ager of the light traction equipment 
section; J. L. Crouse, manager of the 
railway apparatus and supply section, 
and K. A. Simmon, manager of the safe- 
ty car and foreign railway equipment 
section. 


OBITUARY. 


JEREMIAH SHRADER, secretary- 
treasurer of the Champion Wire & Iron 
Co., Louisville, Ky., was recently killed 
in an automobile accident. 


CHARLES IRWIN TRAVELLI 
died recently at his home, West New- 
ton, Mass., aged 62 years. He was a 
graduate of the University of Pennsyl- 
vania and had been associated with the 
Pittsburgh Steel Casting Co., the Amer- 
ican Steel Foundry Co., and the General 
Electric Co. 
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BUSINESS OPPORTUNITIES 


News of Electrical Construction Projects in All Parts of the Country, Proposals Invited, Foreign 
Trade Openings and New Companies 


EASTERN STATES. 


Danvers, Mass.—The Massachusetts 
State hospital is having plans pre- 
pared for the erection of a power 
plant at the institution to cost about 
$250.000. The R. D. Kimball Co., 6 
Beacon street, Boston, is the engineer 
on the project. 


Providence, R. I—The Narragan- 
sett Electric Lighting Co., Turks 
Head building, is considering the 
erection of a new electrical service 
station at Melrose and Russell streets. 


Providence, R. I..—The Dolbey Ice 
Cream Co., Plainfield” street, has 
awarded a contract to the Whalen 
Electric Co., 25 High street, Paw- 
tucket, for the electrical installation 
at its new three-story, reinforced con- 
crete addition. : 


Bridgeport, Conn.—The United Il- 
luminating Co. will soon call for bids 
for the erection of a generating plant 
on property formerly occupied by the 
Farist Steel Co., on East Main street. 
The plant will be erected on the unit 
plan; the first unit to be constructed 
at the present time will consist of a 
building, 140 by 150 ft., with generat- 
ing capacity of about 30,000 kw. With 
the erection of additional units at a 
later date, this will be increased to 
100,000 kw. 

New Haven, Conn—The Model 
Laundry Co., 105 Hallock avenue, is 
planring for the erection of a one- 
story power house, 24 by 35 ft., at its 
works. 

Brockton, N. Y.—Electrical and me- 
chanical equipment will be installed 
in the new one-story and basement 
cold storage plant, 130 by 250 ft., to be 
erected by the Paul Delaney Food 
Products Co. 

Buffalo, N. ¥.—The Standard Oil 
Co. has broken ground for the erec- 
tion of a brick and steel power plant 
at its Atlas Works on Elk street, to 
cost about $250,000. The J. W. Cow- 
per Co., Fidelity building, is the con- 
tractor. 

Buffalo, N. Y¥.—Plans have been 
completed by the Phoenix Beverage 
Co., 835 Washington street, for the 
erection of a two-story addition to its 
power house to cost about $15,000. 


Buffalo, N. Y.—In connection with 
plans for the establishment of a 
municipal electric power plant. the 
city council, through Acting Mayor 
Arthur W. Kreinheder, has made ap- 
plication to the Federal Power Com- 
mission for permission to divert ne- 
cessary water from the Niagara river 
for the operation of a hydroelectric 
plant. 

Buffalo, N. Y.—Considerable elec- 
trical and mechanical equipment will 
be installed in the new buildings at 
the plant of the American Car & 
Foundry Co., Clinton and Babcock 
streets. The structures will include 
a large power plant, boiler plant, ma- 


‘erection of additions to 


chine shop, forge shop, car erection 
shop, car truck manufacturing shop, 
general iron and service works, with 
cost estimated at close to $1,000,000. 


New York, N. Y.—The Property 
Owners & Merchants’ Association has 
perfected plans for the installation of 
a new street-lighting system on 42nd 
street. It is proposed to provide an 
improved system of high-power arc 
lamps. 

New York, N. Y.—The New York 
Telephone Co., 15 Dey street, has 
completed plans for the erection of 
an addition to its exchange station 
on 16th avenue, Brooklyn, to cost 
about $50,000. 


New York, N. Y.—The new radio 
plant of the Radio Corp. of America, 
Woolworth building, to be located at 
Port Jefferson, L. 1., will occupy a 
6400-acre tract of land, and will be 
the most powerful wireless plant in 
the world. The power plant will in- 
clude ten alternators, each of 200-kw. 
capacity, making a total installation 
of 2000 kw. From this central power 
plant, six spans of aerial wires will 
be constructed in star pattern, each 
supported by twelve 400-foot steel 
towers. The J. G. White Engineering 
Corp., 43 Exchange place, will handle 
the construction work. 


Ogdensburg, N. Y.—The State Hos- 
pital Commission, Albany, will call 
for bids at an early date for the erec- 
tion of a new central power and heat- 
ing plant at the St. Lawrence State 
hospital, Ogdensburg. 

Olean, N. Y.—The board of educa- 
tion has completed plans for the erec- 
tion of a new power and boiler plant, 
one-story and basement, 52 by 125 ft., 
at the local high school, to cost about 
$50,000. 

- Taylor, N. Y.—R. L. Brown and G. 
R. Beckwith, Taylor, N. Y., have re- 
ceived permission from the State Pub- 
lic Service Commission to construct 
and operate electric power plants at 
Taylor and Cincinnatus, Cortland 
county, with local distributing sys- 
tems. 

Wallkill, N. ¥.—The Wallkill Val- 
ley Electric Co. is arranging for the 
its power 
plants at Montgomery and Wallkill, 
Orange county, N. Y., for increased 


capacity. Permission has been grant- 


ed by the State Public Service Com- 
mission. | 

Wilmington, N. Y.—The State Pub- 
lic Service Commission has granted 
permission to Frank E. Everest for 
the erection and operation of a local 
electric light and power plant. 


Butler, N. J.—At a special election, 
July 7, citizens approved a bond is- 
sue of $55,000, to be used for the erec- 
tion of an addition to the municipal 
electric power plant. The extension 
will include an installation of two 
new oil-burning engines, generating 
apparatus and auxiliary equipment. 


The plant is now furnishing service 
at Butler and Bloomingdale, 


Caldwell, N. J.—The borough coun- 
cil is considering the erection of a 
municipal waterworks, with electric- 
ally operated pumping machinery and 
other improved operating equipment. 

Camden, N. J.—The Victor Talking 
Machine Co. has completed plans tor 
the erection of a one-story power 
house, 60 by 70 ft.. at Front and Lin- 
den streets. 


Lakehurst, N. J.—Electrical and 
mechanical equipment will be installed 
by the Bureau of Yards & Docks, 
Washington, D. C., in connection 
with extensions to the hangar and 
other buildings at the naval aircraft 
works, Lakehurst. The hangar will 
be extended 200 ft., making it 1000 ft. 
long; large doors, about 60 by 90 ft., 
will be operated by motors, with spe- 
cial track arrangement. 


Newark, N. J.—Tonk Brothers, 227 . 
High street, have filed plans for ex- 
tensions and improvements in the 
power house at their pearl works. 


Newark, N. J.—The New York Tel- 
ephone Co. has removed its division 
plant in this city from 281 Washing- 
ton avenue, to a four-story, reinforced 
concrete building at 222 Morris ave- 
nue, and 129 Bruce street. The build- 
ing provides an area of 80,000 sq. ft. 
for operations. l 


Newark, N. J.—M. Strauss & Sons, 
Frelinghuysen avenue, have broken 
ground for the erection of a one-story 
power house at their leather plant to 
cost about $10,000. 

New Village, N. J.—The - Edison 
Portland Cement Co. will make ex- 
tensions and improvements at its lo- 
cal power plant to cost about $300.000. 
The installation will include new boil- 
ers and other equipment. 


Passaic, N. J.—The Pantasote 
Leather Co., Jefferson street, is plan- 
ning for the erection of an addition to 
its power house, to cost about $10,000. - 


Pitman, N. J.—A movement is un- 
der way among a number of communi- 
ties in this section for the establish- 
ment of municipal electric power 
plants. The local Board of Trade is 
interested in the proposition. 


Pompton Lakes, N. J.—Subject to 
compliance with certain legal require- 
ments, the State Board of Public 
Utility Commissioners ‘has granted 
permission to the borough council to 
make an agreement with the Tri- 
County Electric Co. for furnishing 
electric power from the municipal 
power plant. The Tri-County com- 
pany will distribute the energy to 
Riverdale, Wanaque and in sections 
of Morris county. 

Trenton, N. J.—The city commis- 
sion has commenced the installation 
of a new lighting system at Stacy 
Park, extending from Calhoun street 
to the Log Basin. 
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Trenton, N. J.—The Public Service 
Electric Co. is making extensions to 
the local street-lighting system, bring- 
ing the total installation up to a total 
ot 2071 incandescent lamps. 


Bethlehem, Pa.—At a receiver’s sale, 
July 5, the traction system of the 
South Bethlehem & Saucon railway, 
extending from Bethlehem to Centre 
Valley, was purchased by a bondhold- 
ers’ purchasing committee, headed by 
F. E. Carlin, C. P. Hoqman and Jos- 
eph Hiestand. 


Easton, Pa.—The Pennsylvania 
Utilities Co., Ferry street, has com- 
pleted plans for the erection of a one- 
story, 30 by 85 ft., addition to its pow- 
er plant at Second and Ferry streets. 


Easton, Pa.—The Pennsylvania 
Utilities Co. has made application to 
the State Public Service Commission 
for permission to issue bonds for $49.- 
500, for proposed extensions and im- 
provements. 


Harrisburg, Pa.—A number of new 
electric companies are being formed 
to operate in Paradise, Salisbury and 
East Lampeter townships, Lancaster 
county. Application has been made 
to the State Public Service Commis- 
sion for permission for operation. 


Hyndman, Pa—The Hyndman 
Light, Heat & Power Co. has ar- 
ranged for a bond issue of $10,000 for 
extensions in its local electric light 

and power system. 


Mount Carmel, Pa.—The machine 
shop and car barns of the Mount Car- 
mel Electric Street Railway Co. were 
destroyed by fire, June 29, with loss 
estimated at $30,000. The structures 
will be rebuilt. 


Philadelphia, Pa.—The Philadelphia 
Roll & Machine Co., Twenty-fifth and 
Washington streets, is considering the 
crection of a power plant at 52nd 
street and Grays avenue. The com- 
pany is a subsidiary of the Taylor- 
Wharton Iron & Steel Co. 

Philadelphia, Pa.—The Chestnut 
Hill hospital is taking bids for the 
erection of a 30 by 73 ft., brick power 
house and mechanical laundry plant. 


Philadelphia, Pa—The Keystone 
Telephone Co. has awarded a contract 
to the George Kersler Contracting 
Co. for the erection of a two-story ad- 
dition to its building on North 
Twelfth street, to cost about $50,000. 

Philadelphia, Pa.—The H. O. Wil- 
bur Co. has filed plans for improve- 
ments in its power house at its works, 
Third and Vine streets. 


Philadelphia, Pa.—The department 
of public welfare, bureau of charities, 
is considering the erection of a one- 
story power house. 


Philadelphia, Pa.—The Philadelphia 
& Reading railroad has filed plans 
for extensions and improvements in 
its electric substation at 1117 Arch 
street. - 


Pittsburgh, Pa.—The Penn Public 
Service Co., operating at Johnstown, 
Somerset, Phillipsburg, Blairsville, 
and vicinity, has arranged for a bond 
issue of $850,000, to be used for ex- 
pansion. 


Scranton, Pa.—E. J. & P. Casey, 
Lackawanna avenue, have had plans 
prepared for the erection of a power 
house and mechanical laundry plant 
at Dix and Lee streets, to cost about 


$50,000. 
Yocumtown, Pa.—The Cumberland 
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Valley Telephone Co. has made phy- 
sical connection at this place with the 
system of the Fishing Creek Tele- 
phone Co., and will operate a trunk 
line service to subscribers on this 


line in York county. 


Cumberland, Md—The Kelly- 
Springheld Tire Co. has awarded a 
contract to Riggs, Distler & Stringer, 
Inc., 216 North Calvert street, Balti- 
more, for the electrical installation at 
its local tire manufacturing plant. The 
entire plant will cost about $1,000,000. 

Frederick, Md.—The board of al- 
dermen has commissioned Engineer 
C. L. Reeder, 200 West Saratoga 
street, Baltimore. to make a local 
survey relative to the establishment 


. of a municipal electric power plant, 


with modern distributing and lighting 
system. 


Hagerstown, Md.—The Hayerstown 
& Frederick Electric Railway Co. is 
arranging for the construction of a 
power line to Mount Airy, about 16 
mi., to be of 33,000-volt capacity. A 
new electric substation will be erected 
at this place. The company is also 
considering plans for the construc- 
tion of power lines to New Market 
and Moravia, with the installation of 
local distributing systems. 


Laurel, Md.—Plans are under way 
by the town council for extensions 
and improvements in the municipal 
electric power plant. C. L. Reeder, 
200 West Saratoga street, Baltimore, 
is engineer. 

Upper Marlboro, Md.—The borough 
ofhcials are considering plans for the 
installation of a local electric system, 
to include street lighting and energy 
for domestic service. A distributing 
system will be installed. 


Dover, Del.—Governor Townsend 
has signed bills passed by. the recent 
legislature authorizing the officials of 
Newark, Del, to issue bonds for $75,- 
000 for a municipal electric power 
plant, and allowing the town council 
of Smyrna, to issue bonds for a simi- 
lar purpose. 


Hampton Roads, Va.—The Bureau 
of Yards & Docks has had plans pre- 
pared for the construction of an elec- 
tric underground distributing systein 
at the local naval works to cost about 
$38,000. 

Harrisonburg, Va.—The Directors 
of the State Normal school have com- 
pleted plans for the construction of a 
one-story power house and heating 
plant at the institution, 50 by 85 ft., to 
cost about $60,000. 


Ridgeley, W. Va.—The Ridgeley 
Light & Power Co. has contracted 
with the Edison Electric IHuminating 
Co., Cumberland, Md., for power sup- 
ply for local service. The company 
‘will purchase the energy in wholesale 
quantities and install a distributing 
system for local light and power ser- 
vice. 

Bamberg, S. C.—The town council 
has arranged for a bond issue of $15,- 
000 for extensions and improvements 
in the local electric light and power 
plant. 


Spartansburg, S. C—The Blue 
Ridge Power Co. is planning an ad- 
dition to its hydroelectric plant in 
the vicinity of Saluda that will bring 
its capacity up 12,000 hp. W. S. 
Montgomery is the president of the 
company. 
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Lake Worth, Fla—The borough 
council is planning for improvements 
and extensions in the electric lighting 
plant and waterworks to cost about 
$15,000. 

Ocala, Fla.—The city plans to es- 
tablish a “white way” system of street 
lighting. Address secretary of the 
board of trade for further informa- 
tion. 


NORTH CENTRAL STATES. 


Canton, O.—The capital stock of 
the Automatic Signal & Sign Co. was 
recently increased from $25,000 to 
$100,000 and the company is placing 
orders for additional equipment. 


Cincinnati, O.—The Cincinnati Tool 
Co. is having plans drawn for an ad- 
dition to its plant that will practic- 
ally double the floor space. Consid- 


erable electrical equipment will be re- 


quired in the new plant. 


Dayton, O.—Considerable electrical 
equipment will be installed in a branch 
factory to be built here by the Bur- 
roughs Adding Machine Co., Detroit. 
The factory will cover about 50,000 
sq. ft. of floor space and will cost 
about $150,000. 


East Liverpool, O.—The Buckeye 
Power Co. has started work on a sub- 
station, estimated to cost $60,000. 


Shelby, O.—The Shelby Wire Co. is 
enlarging tts plant by the erection of 
two buildings, 40 by 350 ft., and 40 
by 170 ft. 


Evansville, Ind—The Hurst Air- 
plane Co. will erect a plant compris- 
ing three units, each 50 by 200 ft., 
to cost $40,000. 


Battle Creek, Mich.—The Consum- 
ers Power Co. is- installing a new 
steam turbine in its plant here and 
coal-handling equipment at the Grand 
Rapids plant. 

Detroit, Mich.—Considerable elec- 
trical equipment will be used in the 
new plant of the Federal Motor Truck 
Co., which, with equipment, is esti- 
mated to cost $200,000. 

Detroit, Mich.—The Ewing Bolt & 
Screw Co., Farwell building, plans to 
install considerable electrical equip- 
ment in its new factory, 50 by 240 ft.. 
estimated to cost $250,000, including 
equipment, 


Detroit, Mich.—Dodge Brothers, 
automobile manufacturers, are build- 
ing a 100 by 100 ft. power house. 


Detroit, Mich.—The Imperial Weld- 
ing Co. has increased its capital stock 
from $15,000 to $30,000. 


Detroit, Mich—The Superior Ma- 
chine & Engineering Co. has con- 
tracted for a two-story, 100 by 120 ft. 
machine shop and power house. 


Grand Rapids, Mich.—The Austin 
Automobile Co. is installing consid- 
erable electrical equipment in its new 
plant on Pearl street. Walter S. Aus- 
tin is the president of the company. 


St. Joseph, Mich.—The Upton Ma- 
chine Works, manufacturer of wash- 
ing machines will double the capacity 
of its plant. 


Chicago, Il1.—Considerable electric 
equipment will be installed in the 
new plant of the Stewart-Warner 
Speedometer So., 1823 Diversey park- 
way. The plant will be six stories 
high, and is estimated to cost $350,- 
000. 


Deer Creek, Ill.—The Deer Creek 
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Telephone Co. has been granted per- 
mission to purchase the telephone 
plant at Deer Creek, the consideration 
being $25,000. The company will is- 
sue bonds for that amount. 


Springfield, IIL—An injunction re- 
Straining the Springheld department 
of public works from issuing $400,000 
worth of bonds for the extension of 
the municipal, lighting system 
throughout the city has been granted 
in the Circuit Court. It is held that 
the ballot submitted to a vote of the 
people at the election last November 
was defective. 


Madison, Wis.—The Peninsular 
Power Co. contemplates the erection 
of a hydroelectric plant. 


Oconto, Wis.—The Holt Lumber 
Co. plans the construction of a pow- 
cr plant, at a cost of $75,000. 


Reedsburg, Wis.—Bids have been 
taken by the city for three trans- 
formers, three choke coils and some 
miscellaneous equipment for the mu- 
nicipal electric light plant. 


Waukegan, Wis.—The Curtiss 
Aeroplane & Motor Corp. is arrang- 
ing for the installation of machine 
tools and a general machine shop 
equipment, much of which will be 
electrically operated at its works here. 


Albert Lea, Minn.—Contracts will 
soon be awarded by the city for a 
waterworks system including two 
motor-driven centrifugal pumps, two 
air compressors, two motors and oth- 
er equipment. R. G. Lindgren is the 
city engineer. 


Council Bluffs, Ia—Considerable 
electrical equipment will be installed 
m a plant now building for the Grif- 
tin Wheel Co. 


Kansas City, Mo.—The Kansas City 
Light & Power Co. will build a two- 
story and basement power plant at 
Third and Lydia streets, to cost about 
$50,000 

Kansas City, Kans.—The Kansas 
City, Leavenworth & Western Rail- 
way Co., operating between Kansas 
City and Leavenworth has made ap- 
plication to issue $1,200,000 first mort- 
gage bonds. 


Blue River, Neb.—John Zwonechek 
and Joseph Aksamit have purchased 
the property of the Dewitt Milling Co. 


and will erect a hydroelectric plant 
to cost $100,000 


SOUTH CENTRAL STATES. 


Middlesboro, Ky.—The Mathel Coal 
Co. is planning for the installation of 
an electric power plant at its proper- 
ties at Callaway, Ky. J. C. Hoskins is 
president and treasurer of the com- 
pany. ` 

Centerville, Tenn.—The city is plan- 
ning the establishment of a municipal 
electric light plant. 


Clarksville, Tenn.—The Kentucky 
Public Service Corp. will erect a gen- 
erating station, at an estimated cost 
of $100,000. J. D. Fitch is the gen- 
eral manager of the company. 

Gadsden, Ala—The Georgia Rail- 
way & Power Co., Atlanta, Ga., is 
planning for the construction of an 


electric line from Lindale, Ga.. to` 
Gadsden, Ala., a distance of about 
50 mi. The line will be operated at 


110.000 volts, and will bring connec- 
tion to a total system aggregating 
900 mi. It is estimated to cost $450,- 
000. 
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Newton, Miss.—The city council 
has perfected plans for the erection 
of a municipal power plant; the in- 
stallation will comprise two 75 kv-a. 
alternators, engines, exciters, switch- 
board and other electrical equipment. 
T. H. Wilson is the city clerk of New- 
ton. 


Jonesville, La.—The city will con- 
struct an electric light and water 
plant. Xavier A. Kramer, engineer, 
Magnolia, Miss., has prepared plans 
for the work. 


Monroe, La.—The city is planning 
the construction of a municipal elec- 
tric light and power plant. Walter 
G. Kirkpatrick, Jackson, Miss., is the 
engineer in charge of the project. 


Hillsboro, Tex.—The Hill County 
Electric Co., recently organized, is 
planning for the operation of a local 
electric power plant and system. W. 
A. Pierce is the head of the company. 


McKinney, Tex.—The Texas Power 
& Light Co., Dallas, Tex., is planning 
for the rebuilding of its local power 
plant recently destroyed by fire. 


San Angelo, Tex.—The city coun- 
cil is perfecting plans for the instal- 
lation of a municipal electric power 
plant to cost about $500,000, including 
equipment. 


WESTERN STATES. 


Great Falls, Mont.—The common 
council has passed resolutions provid- 
ing for the maintenance of a street 
lighting system on First avenue, to 
cost about $25,000. 


Helena, Mont.—Application has 
been filed with the registrar of public 
lands by tke Rocky Mountain Co.. 
of Butte, for a permit to develop wat- 
er power on the Flathead river. The 
proposed development would involve 
construction of five dams with an ex- 
penditure of from $5,000,000 to $10,- 
000,000. 


Grangeville, Idaho.—The Grange- 
ville Electric Light & Power Co. has 
plans for increasing the capacity of 
its plant on Lolo creek, where the 
dam is to be made higher. An ad- 
ditional waterwheel and generator 
will be installed, requiring the laying 
of another pipe line. 


Shelton, Wash.—The county com- 
missioners have granted the Olympic 
Electric Reduction Co. a franchise to 
transmit electric power over the roads 
of Mason county. 


Spokane, Wash.—Interest in the de- 
velopment of hydroelectric power on 
the Pend Oreille river, 15 mi. down- 
stream from Metaline Falls, has been 
revived. It is reported that Hugh L. 
Cooper, hydraulic engineer, New York 
City, is soon to visit the site on which 
surveys and borings were made sev- 
eral years ago. 


Enterprise, Ore. — The Enterprise 
Electric Co., it is announced, will soon 
begin construction of a hydroelectric 
plant on the Wallowa river. The 
proposed first unit will have the ca- 
pacity of 1500 hp. 


Vale, Ore.—J. Edwin Johnson has 
applied to the state engineer for a 
permit to appropriate 100 sec. ft. of 
water from the Malheur river for the 
development of power for pumping, 
irrigation, municipal lighting and me- 
chanical purposes. A dam is to be 
constructed ‘and other work done. 
The total cost of the plant is estimat- 
ed at $300,000. 
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Brawley, Cal.— Earl S. Casey, form- 
erly connected with the Holton Pow- 
er Co., is negotiating with the city 
council for the construction of a hy- 
droelectric power plant on the Alamo 
river. lt will consist of three tur- 
bines and generating units, with aux- 
iliary operating units and is estimat- 
ed to cost about $200,000. 

Corning, Cal.—Fire recently de- 
stroyed the Pacitic Gas & Electric 
Co. substation here. 


INCORPORATIONS. 


New York, N. Y.—The Baily Elec- 
trical Co. Capital stock, $250,000. To 
manufacture electrical equipment, In- 
corporators: H. Hammersly, H. Roth- 
stein, and L. D. Bailey, 1026 East 
loth street, Brooklyn. 


New York, N. Y.—The Flectro-Me- 
tallic Products Corp. Capital stock, 
$10,000. To manufacture electrical 
products. Incorporators: C. 
Ibbald, W. S. Archibald and J. M. 
Lane, all of Albany. 


Syracuse, N. Y.—The Thousand 
Islands Telephone Co. Capital stock, 
$9500. To install and operate a telc- 
phone system in Jefferson county. In- 
corporators: F. J. Hammond, W. H. 
Consaul and D. C. Cox, Syracuse. 


Canaseraga, N. Y.—The Canaseraga 
Electric Co. Capital stock, $35,000. 
To manufacture electrical products. 
Incorporators: J. G. Craig, F. Dolleph 
and O. L. Shay, Canaseraga. 


Elizabeth, N. J.—The Four-Minute 
Washing Machine Co. Capital stock, 
$10,000. To manufacture electric 
washing machines and kindred prod- 
ucts. E. L. Flynn, F. H. Waters and 
F. R. Wallace. 

Perth Amboy, N. J.—The Wind- 
man-Goldsmith Co., Inc. Capital 
stock, $100.000. To manufacture elec- 
trical machinery and appliances. In- 
corporators: Philip Windman and 
David Goldsmith, 339 East avenue. 


Kane, Pa.—The Hamlin Township 
Electric Co. and Ridgway Township 
Electric Co. Nominal capital stock, 
$5000 for each company. To install 
and operate local electric systems. 
\W. H. Brown, Ridgway, treasurer. 


Frederick, Md.—The Electrice Ap- 
pliance Co. Capital stock, $25,000. To 
manufacture electrical products of 
various kinds. Incorporators: M. A. 
Pooler, R. Paul Smith and Raymond 
E. Town. 

Adairville, Ky—The  Adairville 
Electric Co. Capital stock, $15,000. 
Fo install and operate a local electric 
light and power plant. Incorporators: 
G. A. Smith, G. H. Byars and I. G. 


Mason. 


Detroit, Mich.—The F. A. Engi- 
neering & Manufacturing Co. has 
been incorporated with capital stock 
of $25,000 and will engage in the 
manufacture of electrical equipment. 
Fred Allison, 211 Rosedale court, and 
others are the incorporators. 


Great Cacapon, W. Va.—The Mor- 
gan Power Co. has been incorporated 
with capital stock of $50,000. William 
B. Osler, B. S. Cross and T. H. 
Compton are the incorporators. 

Grand Rapids, Wis.—The Wood 
County Rural Power & Light Co. has 
been incorported with capital stock 
of $100,000. 
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FINANCIAL NEWS _ 


Comment on the Financial Outlook in the Electrical Industry, New Securities, Reports of 
Earnings, Dividends and Utility Stocks 


American Light & Traction Co. De- 
creases Dividend. 


The action of the board of directors of 
the American Light & Traction Co. in 
reducing its Quarterly dividend on its 
common stock from 106 in cash and 10% 
in stock annually to 7% cash and stock 
annual basis was a disappointment in 
some quarters, as it had been general. y 
expected that the rate would not tail 
below S% cash and stock yearly. Indi- 
cations are that the decision was reached 
at the last minute as many directors 
were known to favor a SS cash and 
stock dividend. 

A slight increase in the rate later in 
the vear, as soon as earnings show furth- 
er improvement over the low tigures 
touched the middle of last year, would 
not be surprising, it is declared in tinan- 
cia! circles. 

The latest earnings statements pub- 
lisned would secem to indicate that the 
cut was necessary as a matter of con- 
servatism. The earnings statement for 
the twelve months ended March 31, 1920, 
shows net available for dividend require- 
ments of $4,201,140. Dividends require- 
ments during this period amounted to 
$5.657,447 so that it was necessary to 
draw on surplus to the extent of $1,- 
486.307. 

The cash dividend on the preferred 
stock outstanding for the 12-month pe- 
riod amounted to $854,172; cash dividena 
on the common to $2,416,635. From protit 
and loss surplus, there is deducted $2,- 
416437, representing stock dividends paid 
at par. 

The recent note issue of $6,000,000 at 
6% will require an additional $360,000 for 
interest charges annually though this is 
expected to be more than made up by 
the increase in earnings expected from 
the additions to plants of subsidiaries 
paid for by the proceeds of the issue. 

On Dec. 21, 1919, there was $14,236,200 
preferred stock outstanding and $25,- 
047.100 common stock. The amount of 
the common stock outstanding has been 
further increased by $626,000 by the pay- 
ment of a 2%% stock dividend on the 
junior shares since the close of last year. 
Dividend requirements on the amount of 
stock outstanding Dec. 31, 1919, at the 
7% annual cash and stock rate just an- 
nounced, and including interest on the 
new note issue would amount to approxi- 
mately $4,721,000. 


Consumers Power Co. 


(Including operation of the Michigan 
Light Co.) 
1920 


1919. 

May gross ........... $1,097,713 $ 894,440 
Net earnings ........ 403,633 436,561 
Surplus after fixed 

charges 2... ee eee 150,669 221,610 
Balance after prefer- l 

red dividends ...... 85,959 157.402 
Twelve months gross.12,587,448 10,315,505 
Net earnings ........ 9,200,131 4,657,049 
Surplus after  hred 

charges ............ 2,949,533 2,124,081 
Balance after prefer- 

red dividends ..... 1.777,120 = 1,355,836 

Virginia Railway & Power Co. 

: i 1920. 1919. 
May gross ........... $ 863.140 $ 713.505 
Net earnings ........ 312,603 305,152 
Total income ........ 326,718 320,084 
Surplus after charges 134,501 153,516 
Eleven months gross. 9,043,079 7,673,497 
Net earnings ........ 3,452,559 2,700,013 
Total income ........ 3,629,079 2,842,528 
Surplus before depre- 

ciation ............ 1,535,219 910,592 
Duquesne Light Co. and Subsidiary 
Companies. 

1920, 1919. 
May grosS (clade eras $1,098,983 $ 910,550 
Net earnings ........ PAL 6608 421,166 


Five months gross... 6.080.710 9,126,525 
Net earnings ........ 1.975.168  1,914.3145 


Northern Ohio Electric Corp. and Great Western Power System. 
Subsidiaries. 1920. 1919. 
1920, 1919. May BrOSR assesses $ 446.879 $ 402,693 
May BYrosS .........6. $1,009,513 $ 761,605 Net after taxes ...... 252.612 .  222,»ẹ11l 
eset earnings ........ 297,967 265,502 Surplus after interest pe aos 
Surplus atter fixed eharges .255bhan ne suews 96,828 93,977 
CHATEOS occ cece ees 106.346 107,170 Balance after accrued : 
Balance after prefer- preferred dividends. 84,328 81.477 
red dividends ...... 76,316 77,170 Twelve months gross. 5,632,716 5,025,950 
Twelve months gross.10,436,.326 7.985.729 Net after taxes ...... 3,116,211 = 2,966,702 
Net earnings ........ 3,484,062 2.668.615 Surplus after interest te Spee 
Surplus atter fixed eT PEATAS : 1,312,279 1,417,573 
CNAPEUS co.cc eee eee 1,346,208 795,871 Balance after accrue n EUEN 
Baline after prefer- ae preferred dividends. 1,162,279 1,267,573 
red dividends ...... 986,268 438,871 č 
l a : Southern ‘Utilities Co. 
United Gas & Electric Corp. 1920. 1919. 
(Subsidiary Operating Companies.) May Bross aiana erek $ 210,434 $ 161,901 
1920, 1919. Net after taxes ...... 35,221 23,502 
MS STOSS. edian iaa $ 971.957 $ 800,849 Total income .......- 35,290 23.592 
Net after taxes ...... 317,981 259,644 Surplus after charges 18,482 Cee 
Total income s.e... 321,376 251,311 Twelve months gross. 2,323,162 1,762,719 
Surplus after tixed Net after taxes ..... 425,838 117.435 
PMATE OS cae Gooey i 163,084 108,797 Total income ......-. 427,566 111,430 
Holding company's Surplus after charges 225,603 03,029 
Proportion asss... 85.954 61.239 — ; 
Twelve months gross.11,203,524 9,570,229 Deficit. 
Net after taneS ...... SIE GES 83,125,996 , = 7 
Total income  ........ 4,037,713 3,166,892 Carolina Power & Light Co. 
Surplus after fixed seer Karoti 1920 1919. 
CNATECR aeoe riia ,169,91 ,359,315 A 
Holding company’s May TOSS ......--6-. $ 128,915 $ a 
proportion ......... 1,234,299 744,553 Net after taxes ...... 37.144 33,031 
ae Total income sesse nae eee 
: Surplus after charges 23,216 9,35 
Utah Power & Light Co. Miels e- Mmonils ETOSB: 1,398,286 1,088,501 
(Including the Western Co.orado Power Net after taxes ...... 420,838 oe 
Co.) G Total income ........  58%,881 522,54 
1920. 1919. Surplus after oe 390,298 335,374 
May gross .....cce0.-$ 482,789 $ 406,794 Balance after preter- È : 
a a ene ees 202 452 $ 186.575 red dividends ...... 260,679 209,738 
Total income ,....... 216,246 194,914 : 
Surplus atter charges 73,707 54.833: Alabama Power Co. 
Twelve months gross. 6.073,407 5,588,142 1920. 1919, 
Net after taxes ...... 2.876.264 9 3,913,901 63 °11.173 
Total income ........ 3,003,731 38,045.553 May Bross .......eee- $ ee $ OL 
Surplus after charges 1,342,740 = 1,317,043 Net after taxes ...... 170,100 o'o 
Balance after prefer- Twelve months gross. 3,419,27% 3,08 : t 
red dividends ...... 755,877 791,948 Net after taxes ...... 1,831,312 1,562.51 
nn 


WBEKLY COMPARISON OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 
ING BLECTRICAL COMPANIES. 


Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. ; 
: Div. rate. Bid Bid 


Public Utilities— Percent. July 6. July 13. 
Adirondack Electric Power of Glens Falls, common....... eee 6 9 
Adirondack Electric Power of Glens Falls, preferred.......-... 6 70 ai 
American Gas & Electric of New York, common.......-- ....10+extra 103 I 
American Gas & Electric of New York, preferred.....sssssesuus 6 36 oe 
American Light & Traction of New York, common.....-.-.- Eees s 120 Ii 
American Light & Traction of New York, preferred.........-.. ’ 6 78 
American Power & Light of New York, common.........++. Sea 4 50 55 
American Power & Light of New York, preferred.......-++++... 6 65 A 
American Pubiic Utilities of Grand Rapids, common........-.. : ae 4 
American Publice Utilities of Grand Rapids, preferred........... 7 13 S 
American Telephone & Telegraph of New YorK'...esassessese EUS IRS 92 K 
American Water Works & Elec. of New York, common......... cs 2 £ 
American Water Works & Elec. of New York, particip....... Ea 7 6 
American Water Works & Elec. of New York, first preferred... .. 35 k 3 
Appalachian Power, COMMON, ...... ccc cece ee eee eee eee et teas ei 2 ae 
Appalachian Power, preferred... 0... cc cece cee eee eee eee e eens 7 13 li 
Cities Service of New York, COMMOMN.......... 2 ee ee eee eee ees +extra 325 327 
Cities Service of New York, preferred... 0.0... ccc eee eee teas 6 65 65 
Commonwealth Edison of Chicago ...... cc ccc eee ee eee eee ete ae 8 101 102 
Comm. Power, Railway & Light of Jackson, common....... eek 14 18 
Comm. Power, Railway & Light of Jackson, preferred......... 6 39 38 
Federal Light & Traction of New York, common...........5-... ate 6 7 
Federal Lizht & Traction of New York, preferred............... ‘ 43 43 
Northern States Power of Chicago, COmMON............0 ee ee eens ie 31 30 
Northern States Power of Chicago, preferred...........00 06. ex.div.7 75 i5 
Pacitic Gas & Electric of San Francisco, commomn..........0.6. oe 46 46 
Public Service of Northern Ilinois. Chicago, common.......... 7 72 71 
Public Service of Northern Hlinois. Chicago, preferred......... 6 76 75 
Standard Gas & Electric of Chicago, Common.........6e5ee0e. A es 13 14 
Standard Gas & Electrice of Chicago, preferred. ...........668.. 6 35 35 
Tennessee Railway. Light & Power of Chattanooga, common.,., % 14 
Tennessee Railway, Light & Power of Chattanooga., preferred... 6 2 2 
United Light & Railways of Grand Rapids, common............ 4 18 18 
United Light & Railways of Grand Rapids, preferred........... 6 56 57 
Western Power of San Francisco, Common ...........e cece cease on 14 15 
Western Union Telegraph of New York ...........-..-. 0c eee extra 81 82 

Industrials— 

Flectric Storage Battery of Philadelphia, common ............. 4 100 100 
General Electric of Schenectady oo... ccc cere eee eee ee eee teens 8 142 143 
Westinghouse Electric & Mfg. of Pittsburgh, common ..... ach aes 7 52 53 
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Who Shall Retail Electric Sewing 
Machines? 


Opportunity! 
Another name to- 
day is “Electric 
Sewing Machine,” 
and electrical deal- 
ers all over the 
United States 
have their ears 
cocked and their 
eyes peeled for a 
solution of the re- 
tailing problem 
that will permit 
them to sell elec- 
tric sewing ma- 
chines on the same 
basis as that of 
other appliances. 

At the present 
timè the merchan- 
dising of sewing 
machines appears 
to be “up in the 
air” for_lack of a 
uniform and ade- 
quate system that 
will give to the 
electrical dealer 
the opportunity to 
handle electric 
sewing machines 
without the severe 
competition of district agencies that are under 
the immediate direction of the manufacturers 
and who employ thorough house-to-house solici- 
tation. 

Housewives in sufficient numbers throughout 
the country have given the motor-equipped sew- 
ing machine a thorough and satisfying trial, with 
the result that the electrification of the sewing 
machine is an established fact and the demand 
for electrically equipped machines has, within 
the past year, become as great if not greater 
than the demand for standard household appli- 
ances. 


SEWING-MACHINE MANUFACTURERS ENTER THE 
ELECTRICAL FIELD. 


As the result of the demand for the electric- 
ally equipped sewing machine: practically every 
manufacturer of the well-known makes of. sew- 
ing machines has arranged or is arranging to 
market his machine with an electric motor at- 


Electrical Dealers Should Be Granted 
Rightful Recognition as the Legitimate 
Retailers of Motor-Equipped Machines 


By WILLIAM B. EASTWOOD 


Demonstration Aids Retailing of Electric Sewing Machines. 


tachment. Some 
are manufacturing 
portable machines 
for the home and 
many of them are 
now casting their 
machine - heads 
with plates, brack- 
ets or lugs for the 
attachment of the 
“sew-motor.” 
With the electri- 
fication: of the 
sewing machine 
has also come. an 
attempt at a read- 
justment of mer- 
chandising policy 
on the -part of 
some of the manu- 
facturers. Thus it 
is that at the pres- 
ent time there is a 
chaotic condition in 
the selling field, in- 
dicative of lack of 
co-operation and 
co-ordination of 
sales policies. Out > 
of this condition © 
must be evolved a 
substantial - and 


` adequate system, different from any inthe past, 


that will be fair alike to the manufacturers, job- 
bers, dealers, and particularly to the consumers 
with whom the dealers are in intimate contact. 
That period of general readjustment is at hand 
and it behooves the electrical dealers, working 
through their organizations and with the support 
of afhliated associations, to aggressively seek 
such arrangements as will protect them in the 
merchandising of electric sewing machines. 


NEW ConplITIONS INvoLVE NEW. METHODS OF 
RETAILING. 


The handling of the sewing machine involves 
something more than the installation in the home 
of a motor-equipped machine ready to run with 
the turn of a switch and the pressing of the rheo- 
stat control. The dealer must learn to sew in 
order to teach the customer the operation of the 
machine. But that is not difficult for an elec- 
trical dealer or salesman who has had to learn 


116 ELECTRICAL REVIEW 


the best ways to operate the electric washer and 
wringer, the vacuum cleaner and other domestic 
appliances. 

That the electrical dealer may be reminded of 
some of the elements and traditions to be over- 
-come by the reconstruction of sewing-machine 
merchandising methods, it is well to revert to 
history. Sewing machines, as a general rule, 


Complete Sew-Motor with Accessories. 


have been sold on the plan of house-to-house 
canvass. Only in a few instances, such as the 
large hardware jobbers, have they been distrib- 
uted through the jobbing channels and through 
dealers who sold by mail or by demonstration 
methods on his floor. 

Rather early in the history of the sewing ma- 
chine—known to old salesmen in the business as 
the one-machine era—it appears that an agree- 
ment existed that gave exclusive territory to a 
manufacturer who, through traveling and super- 
vising agents, established and maintained agen- 
cies. Salesmen working out of these agencies 
usually loaded one or more machines into a light, 
horse-drawn rig and drove about the city and 
through the more thickly settled suburbs. They 
would unload a machine at the home of a pros- 
pect, demonstrate it and leave it on trial. 

Seldom was such a sale lost. There was no 
competition to fear, even from the mail-order 
houses, because the mail-order house of today 
was only in its “shoestring” stage. If the cus- 
tomer possessed an old machine it was traded in 
on the new one, and a very nominal sum was 
allowed against the purchase price. These agents 
possessed skill in operating the sewing machine 
~ and a practical knowledge of garment-making. 
With the advent of the department store the 


sewing machine was given a place, and efficient 


Method of Attaching Motor Beneath Machine Head. 


floor and window demonstrations in charge of 
skilled men and women proved profitable. By 
this time, also, the mail-order houses had devel- 
oped and many sewing machines were distributed 
through that source, thus cutting into the hith- 
erto exclusive territories of the agencies and 
causing the house-to-house canvassers to assume 
more aggressive sales policies and suffer a nar- 
rowing of the margin of profits. 
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When the electric portable sewing machine 
came into the market less than five years ago, 
following the development of other electrical 
household appliances, it found a ready welcome 
by the electrical.trade. Jobbers handling this 
type of machine, with the motor application at- 
tached by means of screws,: brackets, strap con- 
nections, etc., found no difficulty in making fast 
sales, as the electrical dealers knew practically 
nothing about the sewing-machine business and 
bought quite liberally. 


ADVENT OF THE ELECTRIC PORTABLE SEWING 
MACHINE. 


When the dealers began to retail the new ma- 
chine, however, they found a somewhat different 
proposition than was involved in the selling of 
other appliances. They found that it required 
more knowledge of the sewing machine than the 
average dealer possessed and, also, that the appli- 
cation of the motor was of a more vital nature 


Method of Mounting Belt-Drive Sew-Motor on Foot- 
Power Machine. 


and required more attention than it had hitherto 
received. 

Another factor that made it difficult for the 
electrical dealer to sell the first portable sewing 
machines on the market was the problem of tak- 
ing up old foot-power machines in exchange. 
Since the increase in the number of sewing ma- 
chines in use in the home depends largely upon 
the increase in the number of new households 
established through the increase and develop- 
ment of the population, the number of prospec- 
tive purchasers who do not already possess an 
old machine is rather limited. Therefore, the 
success of sewing-machine merchandising de- 
pends largely upon the replacing of old, worn or 
out-of-date machines in the older households. 

The electrical dealers who have been pioneer- 
ing the electric portable sewing machine have not 
had an arrangement with the manufacturer or 
jobber that would permit them to rebate a cus- 
tomer for an old machine of another make. Sel- 
dom could a dealer close a sale unless he took 
the old machine and allowed a discount of ap- 
proximately 10% on the price of the new ma- 
chine. If the dealer sought to add 10% to the 
price of the new machine so he could take up the 
old one and throw it in the scrap pile, he found 
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himself in danger of confused price maintenance 
and the competition of other makes that had been 
recently motorized but were still being sold 
through the old agency system. Many an elec- 
trical dealer soon found the waters of sewing- 
machine merchandising so deep and dirty that 
they gave up the attempt and refused to handle 
them until the evolution of business reduces the 
chaos to a semblance of order and system that 
will either leave to the electrical dealer the 
handling of the present electrically adapted sew- 
ing machines, or the production for the electrical 


trade of a newer and more highly efficient type 


of electric sewing machine. 


DEVELOPMENT OF SEWING MACHINES FOR THE 
ELECTRICAL TRADE. 


Indeed, one manufacturer with an unusually 
clear vision of the future has, with the co-opera- 
tion of engineers of a large electrical appliance 
concern, produced an entirely new sewing ma- 
chine with a built-in motor which is now being 
placed upon the market through electrical job- 
bers for retail exclusively through electrical 
dealers. This is a forerunner of what may be 
expected in the future development of a sound 
merchandising system for the electric sewing 
machine. | . 

With he advent of the portable electric sew- 
ing machine was developed a demand for the 
electrification of those foot-power machines al- 
ready in use. This resulted in the perfection of 
the small household motor of the universal type, 
sometimes called “sew-motor” by the trade. 
Several manufacturers have placed these motors 
on the market, both through the old-line sewing 
machine agencies and through the electrical job- 
ber and dealer channels. Practically every elec- 
trical dealer now handles the sew-motor and is 
‘prepared to attach one to any make of sewing 
machine. | 

The old-line agencies equip some of their ma- 
chines with these motors and handle them side 


Demonstration of Sew-Motor in Operation on a Standard 
Foot-Power Machine. 
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by side with the foot-power machines. Since 
some of the old companies have abandoned the 
agency and house-to-house sales policies, they 
now sell through department stores or establish 


Demonstration Showing Manner of Folding Motor and 
Closing Machine. 


a chain of small stores in the larger cities and a 
single store in the smaller cities, making use of 
newspaper advertising and mailing lists. These 
motor-equipped machines had not been long on 
the market until it was found that, through lack 
of attention or proper understanding, the cus- 
tomer would frequently damage the motor. This 
required the attention of a practical electrician. 
To meet this*situation in some instances a motor 
repairman is regularly employed; in other in- 
stances where there is not sufficient work to keep 
the repairman busy the damaged motor is sent to 
a regular electrical shop or to the manufacturer. 


SPECIAL TRAINING REQUIRED TO SELL SEWING 
MACHINES. | 


This is where the electrical dealer has the ad- 
vantage of the regular sewing-machine store or 
agency. The former is first an electrician and 
can give competent instruction as to the care and 
use of things electrical. He is much better 
equipped to handle such repairs than even the 
sewing-machine store that employs a repairman. 
When the electrical dealer. obtains the equitable 
merchandising arrangements to which he is en- 
titled, and will overcome his lack of knowledge 
of the art of sewing and of sewing-machine 
mechanism, he will outdistance the old-line agent 
because he will, every time he sells an electric 
sewing machine, also sell the electrical idea, 
which means more and better business for him- 
self and the industry generally. 

Many electrical dealers are prepared to meet 
the necessity for special training in the sale of 
electric sewing machines by employing sales- 
women who are thorough seamstresses. These 
will be instructed as far as practicable regarding 
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the electrical features of the machine and the art 
of combining their skill in sewing and knowledge 
of the application of electricity in salesmanship. 
Other dealers have already begun to apply their 


One Type of Portable Machine Showing Folding Motor. 


spare moments to studying the mechanism of a 
machine and receiving sewing instructions from 
a female member of the family. They desire to 
_ master every possible phase of their business so 
that they will be more competent to direct others 
in their employ as well as meet any question or 
emergency that may arise in the salesroom. 


Referring again to the manufacturer who has 


developed an electric sewing machine with the 
built-in motor for sale through the electrical 
trade, this company has a contract with the job- 
bers that provides for trained sewing machine 
salesmen to work with the jobber’s salesmen, 
traveling with them, coaching them how to talk 
and demonstrate the machine, how to make a 
window display, and to teach the dealer how to 
present the machine to the customers to the best 
advantage. This company has also carried out 
in the past few months the preliminaries of an 


lilustrating Compact Type of Portable Machine in Case. 


educational campaign with the dealer and his 
salesmen. This consists of instructive booklets 
sent in series at intervals of a few weeks, with 
letters following each series to bring out some 
strong points and urging the dealers to gain at 
least a primary knowledge of the machine. 
Among the problems which the dealer will 
have to solve when he becomes an active mer- 
chandiser of sewing machines will be the type of 
machine best suited to” his class of customers. 
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Like the electric washer, the vacuum cleaner and 
other appliances, there are likely to be presented 
for his selection various makes that differ chiefly 
in the setting of the machine and the manner of 
application of the motor and rheostat control. 

Most important to the electrical dealer, how- 
ever, is the necessity of immediate co-operative 
action looking to protection and advancement of 
his interests, and those of the electrical industry 
in general, by securing such readjustment of 
merchandising policies as will assure adequate 
profit and an unrestricted field in the retailing of 
electric sewing machines. Unless electrical deal- 
ers can secure such policies, the present unsettled 
condition of the sewing-machine business may re- 
sult in many dissatisfactions among users of 
electric sewing machines and consequent damage 
to the electrical appliance trade in general. 


EDUCATE PUBLIC IN USE OF ELEC- 
TRICAL EQUIPMENT. 


The misuse of electrical devices for the service 
desired was given as the cause of the greater 
portion of actual fire losses due to electrical 
causes by F. J. T. Stewart, president of the Na- 
tional Fire Protection Association, in an address 
before the recent annual meeting of that organi- 
zation. He stated that analysis of the informa- 
tion available placed the greater portion of the 
blame for the misuse of devices upon the user 
who relies on his own judgment or who takes a 
chance contrary to good advice or in absence 
of such advice. In any event the trouble ex- 
perienced is laid to carelessness rather than to 
the lack of good and proper materials and equip- 
ment. A creditable effort had already been made 
by the electrical industry, he stated, to prepare 
and circulate leaflets containing well-illustrated 


descriptions of precautions that should be taken: 


in the use of various devices and their connec- 
tions. It was his recommendation that the edu- 
cational work should be carried on constantly 
and that such leaflets as were available, or as 
could be of service, should be presented to the 
public. 


LAMP WITH ROTATING ARC DEVEL- 
OPED IN FRANCE. 


A French inventor has recently developed a 
rotating arc lamp in order to approximate as 
closely as possible the theoretical point source of 
light, fully utilized and automatically maintained. 
His are lamp uses a cored carbon rod of much 
the ordinary type as positive electrode, which 
provides the luminous crater. The non-luminous 
negative electrode is a metallic ring surrounding 
and presenting its inner edge toward the crater; 
the ring is cooled by circulating water or spirit. 
By the action of the magnetic field of a coil the 
arc between the crater and the inner edge of the 
ring is caused to rotate at 500 to 3000 revolutions 
per minute. The rotation is too rapid to be dis- 
tinguished by the eye, and the arc only appears 
as a highly incandescent spot surrounded by a 
bluish halo. Only the positive electrode burns 


“away and need be moved; this regulation is con- 


trolled by the dilation of a metal strip, and is 
independent of the arc current and voltage. 
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Chicago Dealers Exchange Visits 
and Sales Ideas 


Fine Example of Co-operation Developed by Contractor- Dealer 
Organization Through Interchange of Ideas and Constructive 
Criticism During Inspection of Member Stores and Workshops 


Is it possible for the contractor-dealer to profit 
through the sincere fellowship derived from 
earnestly organized efforts? Can an organization 
of contractor-dealers develop better merchan- 
dising conditions through the intimate inter- 
change of ideas and constructive criticism re- 
garding store arrangement and displays? Mem- 
bers of a Chicago organization have found an 
affirmative answer to these questions. Their 
plan offers a suggestion to every similar organi- 
zation in the country. It is a plan in which the 
benefits derived by the individual assure the 
prosperity and advance the “interests of the or- 
ganization and the electrical industry as a whole. 

Recently the Electrical Contractors’ Associa- 
tion of Chicago decided at a merchandising ses- 
sion to make a tour of the member stores for the 
purpose of gathering better ideas in store ar- 
rangement. It was also proposed to assist cer- 
tain members who courted suggestions for the 
improvement of their floor plans and merchan- 
dise displays. The junket, participated in by a 
representative of each of the member firms, de- 
veloped excellent results for this form of co- 
operation and fellowship. 

Nearly every store visited by the delegation 
disclosed one or more special features in its ar- 


rangement worthy of consideration by other deal- 
ers. | Constructive criticisms and suggestions 
were offered and welcomed in the wholesome 
spirit of brotherhood. Consideration was given 
to location, dimensions of the stores, class of 
trade and other features that vary with the sec- 
tions of the city in which the different stores are 
located. 


SprectaL FEATURES OF ELECTRIC STORES. 


At the Calumet Electric Shop the party found 
merchandising arrangements as nearly ideal as 
possible under the conditions of location and 
dimensions of the building. The chief features 
of this store are the shadow-box display of 
lighting fixtures and the accessory display case. 
This store was fully described in she May 29 
issue of ELECTRICAL REVIEw, and a diagram of 
its floor plan was presented in the June 26 issue. 

At the Beverly Electric Shop one of the 
features is the great expanse of show window. 
This store occupies a commodious, one-story 
building at a corner of intersecting streets. The 
display windows extend the entire length of both 
fronts, broken only by the main entrance at the 
corner. There is room in the windows for the 
display of a sample of nearly every appliance 
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Interior View of Salesroom in Odell Electric Shop, Chicago. 
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handled by the store. Patronage comes from a 
rapidly growing suburban neighborhood. 

The New Home Electric Co. furnished the 
touring members with the problem of a small, 


square salesroom with a central entrance, flanked ° 


Interior of Fullerton Electric Shop, Chicago. 


by two small show windows. At this place an 
electric washer was displayed on the sidewalk, 
but without being connected up for demonstra- 
tions. In one of the windows was displayed an 
electric fan, a household motor, a vibrator and 
several table appliances, the other window being 
dressed with incandescent lamps and fittings. In 
the store were three rows of lighting fixtures 
suspended from the ceiling, while the bowls were 
arranged ona table. Behind the wrapping coun- 
ter in the rear were shelves filled with package 
goods. The office consists of a roll-top desk ir 
a front corner next to the show window. More 
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space is given to the workshop, which occupies a 
larger room in the rear of the salesroom, and is 
well equipped with materials ready for wiring 
jobs. 

Odell Electric Shop is one of the largest con- 
tractor-dealer stores in the Chicago association. 
It occupies two storerooms on a busy thorough- 
fare, one of them 125 ft. long and the other 
65 ft. long. The shorter room, with a separate 
street entrance, is given over to a battery service 
station, where all makes of batteries are re- 
charged and repaired: The longer room is divided 
in the middle, the front half being occupied by 
the salesroom and the rear half by the stock- 
rooms and workshop. 


STORE ARRANGED BY DEPARTMENTS. 


As far as possible the Odell store is arranged 
by departments. The street entrance is at one 
side, giving an unbroken expanse of show win- 
dow. Directly inside the entrance is the depart- 
ment for large appliances. Beyond that is the 
portable lamp department, with the stock dis- 
played on tables. Along the wall opposite the 
appliance department are glass-front cases and 
open shelves stocked with package goods, and in 
front of them are the wrapping counter and 
showcases containing small appliances. Opposite 
the portable lamp department is the glass-inclosed 
office. The rear portion of the salesroom is oc- 
cupied by the lighting fixture department, con- 
taining six rows of fixtures suspended from a 
false ceiling. 

From the rear end of the salesroom a passage- 
way at one side leads past a stockroom to the 
workshop. The stockroom, though small, is 
shelved to contain a large stock of bowls, domes 
and canopies for lighting fixtures. One of the 
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General View of Fixture Balcony of Grayland Electric Shop, Chicago. 
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View of Double Front of Meade Electric Co.’s New Store, Chicago. 


features of the workshop is an open stockroom, 
or cage of wire netting, equipped with shelves, 
drawers and pigeon holes for fittings and wiring 
supplies. A check and invoice system is em- 
ployed in this stockroom similar to that in vogue 
in toolrooms of large machine shops and indus- 
trial plants. 

The Neighborhood Shop disclosed another 
small, square salesroom presenting a well- 
arranged but rather congested appearance. Light- 
ing fixtures are suspended from a rack covering 
the entire ceiling, while shelving and a counter 
occupy one side of the store. The remainder of 
the space is taken up with household appliances, 
with the office occupying a small alcove in the 
rear. 


SHapow Boxes, CUTOUTS AND SIDEWALK Dis- 
PLAYS. 


At the store of the Mid-City Electric Con- 
struction Co. the touring contractor-dealers again 
found the shadow-box feature in use for the dis- 
play of lighting fixtures. Here the compart- 
ments of the shadow box are larger than those in 
the Calumet Electric Shop, the interiors are 
painted with flat-black, bringing out the details of 
the bowls with maximum distinctness. The Mid- 
City store has a very narrow front and the 
street entrance is unusually deep; the center of 
the front is flanked by show windows of equal 
depth and dressed to face on the entrance rather 
than the street. The window displays were aug- 
ménted by cutouts. The front and interior of 
this store, despite its rather long and narrow 
dimensions, presents an inviting appearance to 
the public. 

One of the features of interest found by the 
visitors at the store of the Meade Electric Co. 
was a sidewalk demonstration of an electric 
washer. The washer is stationed at the curb 
beside a telephone pole, electricity being carried 
by insulated wires stretched overhead from the 
store to the pole, thence down to the washer. The 
motion of the washer proves a good attraction, 
particularly in the evening and on Saturday 


afternoons when the street crowds are largest. 
This store occupies two fronts, one room being 
utilized for the display and demonstration of the 
large household appliances, including washers, 
domestic electric ironers of the mangle type and 
vacuum cleaners. In the rear of this room the 
dealer is fitting up a special room for the dis- 
play of lighting fixtures. The other main room 
is used as a general salesroom for small appli- 
ances, fittings and package goods in wall cab- 
inets. 


UnusuaAL Disprays oF LIGHTING FIXTURES. 


The Cody Electric Co. employs a distinctive 
arrangement for displaying lighting fixtures, pat- 
ents covering which are being applied for. Twa 
rows of five pillars each extend about half the 
length of the store, the aisle between the rows 
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Display of Lighting Fixtures in Store of Cody Electric 
Co., Chicago. 


forming the center aisle of the store, with an- 
other aisle on either side of pillars. Each pillar 
is square and hollow, and inclosed with glass for 
a space of about 5 ft. between the floor and the 
top of the pillar. The pillars are about 11 ft. 
high, each surmounted by a pagoda-like square 
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cap that extends approximately 3 ft. on all sides. 
This cap is flat on the under side and from it on 
each of the four sides of the ten pillars is sus- 
pended a fixture—g4o fixtures in all. These fix- 
tures are arranged so that a pair of the same 
style—one fixture with a diffusing bowl alone 
and the other with pendants attached—is shown 
hanging side by side from either direction. The 
fixtures are all wired for lighting demonstrations. 

The handsomely grained woodwork of the 
pillars is stained Flemish green. The glass- 
inclosed sections of each pillar are fitted with 
glass shelves on each of which rests a single table 


' appliance such as a percolator, toaster, casserole ' 


or flatiron, lighted by concealed lamps in the 
upper part and in the base of the pillar. 

Another feature of the Cody store is a she'v- 
ing rack about 5 ft. high and extending about 
25 ft. along the left wall. One shelf is flat and 


Fixture Booths on Balcony In Grayland Electric Shop. 


the other inclines toward the wall. Upon these 
shelves are displayed bowls with lamps under 
them for demonstrating purposes. The base of 
this rack contains drawers for fittings and acces- 
sories. The woodwork of the rack is stained 
green to match the scheme of the pillars. Shelves 
filled with package goods and in front of them a 
wrapping counter, occupy one side near the front 
of the store. A large basement is given over to 
the workshop and storeroom. 

At the store of .the Grayland Electric Co. 
another unique arrangement is employed for the 
display of lighting fixtures. At the rear of this 
store is a balcony, the floor of which is about 
3 ft. higher than the main floor. A balustrade 
extends from either side along the front of the 
balcony to a wide stairway of three steps in the 
center. One side of the balcony is occupied by 
a row of booths about 8 ft. high, each booth 3 ft. 
wide and 3 ft. deep, open in front. The interior 
of each booth is finished with a different decora- 
tive scheme in miniature, to represent a room. 
From the ceiling of each booth is hung a sample 
dining-room lighting fixture wired for demon- 
stration. 

On the opposite side of the balcony is a row 
of cubicles attached to the wall near the ceiling 
but not extending to the floor. The bottoms 
and front of these cubicles are open, and parlor 
fixtures are suspended from the top. Other 
fixtures are suspended from the ceiling of the 


Vol. 77—No. 4. 


balcony. A table in the center of the balcony 
displays portable lamps. Ample daylight is ad- 
mitted to the store through the front show win- 
dows and through three windows in the rear of 
the balcony. 

The Grayland store has a central street en- ` 
trance with show-window space on either side. 
A basement extending beneath the entire store 
contains a well arranged workshop and stock- 
room, the latter being caged off with woven wire 
and provided with commodious shelves tor light- 
ing bowls and other fragile ware. 

Fullerton Electric Shop presents the aspect of 
a small jewelry store or silversmith’s shop ex- 
cept for the display of familiar electrical appli- 
ances in the window and on the floor. This store 
is very narrow, little more than an ordinary aisle 
remaining between the glass-front shelves and 
wall cases. The workshop is located in another 
building on a side street nearly a block away 
from the store. 

But one or two appliances occupy the floor in 
the Fullerton Shop at one time, and these are dis- 
played just back of the show window beside the 
entrance. One side of the store is occupied by 
a deep glass-front case in which are shown small 
appliances lighted by concealed lamps. In the 
base of the case are drawers containing the fit- 
tings and accessories, while a row of bowls, tilted 
upon an inclined board, occupy the top of the 
case. The shelves inclosed in glass on the oppo- 
site side are narrow and display small articles on 
a base and backing of dark velvet. The office is 
in the rear of the store. A private telephone con- 
nects the store and workshop in addition to the 
regular telephone connections in both places. 


HYDRO-ELECTRIC POWER COMMIS- 
SION ISSUES REPORT. 


The twelfth annual report of the Hydro-Elec- 
tric Power Commission of Ontario for the year 
ended October 31, 1919, has been distributed by 
the commission. The volume, which is illus- 
trated and contains 287 pages and maps, com- 
prises seven sections devoted to the different 
phases of the work of the commission. The dif- 
derent sections relate to legal proceedings, trans- 
mission systems, operation of systems, electrical 
engineering and construction, power construction. 
municipal work, and general activities of the 
commission. One of the interesting sections of 
the report describes the electrical testing labora- 
tories in which testing and research work is con- 
ducted. 


HYDROELECTRIC DEVELOPMENT TO 
BE MADE IN JAPAN. 


Among the new hydroelectric power com- 
panies, the formation of which in Japan has been 
hastened by the high price of coal, is one with a 
capital of 50,000,000 yen, which has taken over 
the water-power rights of three old companies. 
It is proposed to begin with the generation of 
705,000 kw., the works to be completed in two 
years, but eventually the output will be raised to 
300,000 kw. The two electric light companies of 
Osaka and Kyoto have agreed to take all the 
power they require from this new company. 
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Notable Progress in California’s 
Electrical Campaign 


Co-operation of Contractor-Dealers and Other Branches of the 
Electrical Industry on Pacific Coast Results in Four Model 
Electrical Homes — Architects and Builders Help in Campaign 


California’s magnificent electrical campaign, the 
result of co-operation of contractor-dealers, job- 
bers, manufacturers and central-station com- 
panies organized into the California 
Electrical Co-operative Campaign, 
now has four model electrical homes 
to its credit. Additional results of 
the campaign this year are indicated 
| by the large increase in the mem- 
Emblem or PETShip of the California State As- 

California SOciation of Electrical Contractors 
Campaign. and Dealers, the more modern ar- 
rangement of electrical stores and 
window displays and the vast amount .of profit- 
able newspaper publicity throughout the state. 

The first of the model electrical homes was 
opened for inspection by the public in San lran- 
cisco late in May. The second home was opened 
a few days later in Sacramento. In June the 
third and fourth homes were opened in Los 
Angeles and Oakland. These model electrical 
homes demonstrate the practical convenience of 
a home wired for the use of every variety of 
labor-saving electrical appliance. The plan un- 
der which this work was accomplished was most 
comprehensive and the cost was negligible 

Through the efforts of the workers in the Cali- 


fornia Electrical Co-operative Campaign it was 
possible to find in each case a building contractor 
who would follow the wiring plans provided by 
the campaign in his construction of a new home. 
If the home was being built for a real-estate 
company for sale after construction, it was nec- 
essary to gain permission of the real-estate com- 
pany and its architect to change the original 
wiring plans. If the home was being constructed 
for a person who had purchased a lot and in- 
tended to occupy the house upon completion, it 
was necessary to secure his consent to the re- 
vision of the wiring plans. 

When the house was completed and wired ac- 
cording to campaign specifications, members of 
the campaign secured permission to completely 
furnish the house and install the electric fixtures 
and appliances. Then publicity was procured in 
the newspapers, by circulars and through 
placards and invitations issued by contractor- 
dealers announcing an opening date and specify- 
ing the number of days or weeks that the model 
electrical home would be open for inspection by 
the public. 

At the end of the period of public inspection 
those fixtures and appliances which the owner of 
the new home did not wish to purchase were re- 
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Wiring Plans of San Francisco's Model Electrical Home, Designed and Executed by the California Electrical Co- 
operative Campaign. 
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moved and the house turned over to him. While 
‘no report has been made on these details, it can 
readily be seen that such an arrangement should 
not only result in sales of most of the apphances 
and fixtures to the owner, perhaps at reduced 
prices, but each appliance on display in the model 
electrical home is well advertised to those visit- 
ors who call there in quest of electrical infor- 
mation. The idea of the campaign, however, 1s 
to sell the electrical home idea rather than to set 
forth the good points of the particular appliances 
that happen to be used in the demonstration. 

The model electrical home in San Francisco is. 
as it should be, the most completely wired and 
electrically furnished home in the city. It shows 
more forcibly than any other plan yet evolved 
the benefits to be derived from the use of elec- 
tricity, and the number of ways it can be utilized 
toward solution of the servant problem. The 
house has 110 outlets and every room is fitted 
with standard electrical appliances, there being 
25 different appliances in the installation. Fol- 
lowing is a list of the appliances and where thev 
are installed: 


KItcHEN.—Electric range, utility motor, cir- 
cular water heater, dishwasher, wate iron and 
percolator. 

LauNnpry.—Washing machine, ironing ma- 
chine, No. 6 electric flatiron and No. 3 electric 
flatiron. 

BrEAKFAST Room.—Vacuum cleaner, samovar, 
chafing dish, portable heater, combination grill, 
toaster and percolator. 

BatHROooM.—Portable heater, electric vibrator, 
electric curling iron, electric shaving-cup and 
electric hair-dryer. 

Breprooms.—Electric sewing machine, vacuum 
cleaner for upstairs cleaning, hot-water cup, 
heating pads, portable heater and wall-type air 
heater. l 
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In addition to the appliances, special attention 
was paid to the illumination of the various rooms 
by modern lighting fixtures. 

The same thorough electrical installation ob- 
tained in the model homes later opened in Oak- 
land, Sacramento and Los Angeles. Arrange- 
ments are being made for similar model homes 
in San Diego, Stockton, Fresno and other Cali- 
fornia cities where there is sufficient building in 
progress to warrant extension of this feature of 
the campaign. 


CO-OPERATION WITH ARCHITECTS AND BUILDERS. 


One of the most effective means of spreading 
the gospel of ‘more convenience outlets in the 
California campaign has been found in the win- 
ning of the co-operation of architects and build- 
ing contractors. Not only does the California 
Electrical Co-operative Campaign circulate 
through the contractor-dealers many copies of 
suggested plans for wiring a modern home, but 
engineers of the campaign are prepared to col- 
laborate with the architects in the designation of 
proper outlets on building plans in course of 
preparation. 

It is a part of the California campaign to dis- 
courage as much as possible the use of lighting 
outlets and sockets for the attachment of elec- 
trical appliances. This is being accomplished by 
the missionary work of the campaign among the 
architects, builders, decorators and lighting spe- 
cialists. It is pointed out to them that the use of 
the sockets for attachment of appliances is not 
only unsightly but often dangerous, thus in- 
ducing them to the viewpoint of additional con- 
venience outlets. f 

“Comfort and Conveniences of Electricity in 
Your Home” is the title of a well-illustrated 
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Plan No. 2 of the California Electrical Co-operative Campaign for Wiring of a Modern Home With Adequate Outlets 
for Use of Household Appliances. 
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booklet recently issued through the contractor- 
dealers in the interests of the campaign. With 
the booklet is a copy of Plan No. 2, for the 
wiring of a modern home. These are placed in 
the hands of home owners and prospective home 
builders. Plan No. 2 contains the following list 
of convenience outlets, the number in the list 
corresponding to a number designated on the 
plan as reproduced with this article: 


Porcu. 
(1) Outlet for ironing machine motor—up 33 ft. 
(2) Bell ringing transformer. 
(3) Cutout and fuse cabinet. 
(4) Outlet for washing machine—up ° ft. 
(5) Outlet for refrigerator motor—up 6 ft. 
(6) Outlet for electric flatrron—up °. ft. 
(7) Outlet for ironing machine heater—up 
3 ft. 
(N) Switch for garage light. 
KITCHEN. 
(1) Outlet for water heater—up 18 ins. 
(2) Outlet for utility motor. 
(3) Bracket light over sink. 
(4) Outlet and switch for dishwasher. 
(5) Front door bell. 
(6) Back door buzzer. 
(7) Switch for range—up 4 ft. 
(8) Range outlet—up 30 ins. 
BrEAKFAST Room. 
(1) Outlet for heater. 
(2) Outlet for toaster, percolator, etc. 


BeprooM (REAR). 


) Outlet for dresser lights, . 

) Outlet for heater, sewing machine or 
vacuum cleaner. 

(3) Outlet for reading lamp. 

(4) Outlet for warming pad or milk warmer. 


BATH. 


) Bracket light over mirror. 

) Outlet for vibrator, curling iron, hair 
dryer or shaving mirror—up 4 ft. 

(3) Outlet for heater—at base. 

Benroom (FRONT). 


(1) Outlet for heater or vacuum cleaner. 
(2) Outlet for curling iron. 

(3) Outlet for warming pad or milk warmer. 
(4) Outlet for reading lamp. 

(5) Telephone outlet—up 12 ins. 


HALL. 
(1) All-night light. 


RECEPTION HALL. 


(1) Outlet for vacuum cleaner. 
(2) Outlet for portable lamp. 
(3) Telephone outlet—up 12 ins. 


DINING Room. 


(1) Outlet for stand lamp. 
(2) Floor outlet for toaster, percolator, etc. 
(3) Outlet for heater. 


Livinc Room. 


Outlet for piano lamp or phonograph. 
Outlet for stand lamp. 

Outlet for lights on mantel. 

Floor outlet for table lamp: 

Outlet for heater. 

Outlet for table lamp. 

Outlet for vacuum cleaner. 


TERRACE. 


1) Outlet for illuminated house number. 
2) Outlet for portable lamp. 

3) Outlet for toaster, percolator, etc. 

4) Outlet for lamp or sewing machine. 
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GARAGE. 


(1) Outlet for portable light. 
(2) Outlet for*bench motor, etc. 
(3) Outlet for air compressor. 


In the model electrical home in Sacramento 
there are installed 84 outlets, which number in- 
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cludes those in the garage but does not include 
the distributing panel, meter or bell-ringing 
transformer outlets. The outlets are as follows: 
Eleven ceiling outlets, 18 bracket outlets, 26 wall 
receptacles, one floor receptacle (the wall and 
floor receptacles are convenience outlets), 17 
one-pole switches, six three-pole switches, two 
telephone outlets, one outlet and one switch for 
electric range, and one outlet for electric water 
heater. 

In the model electrical home in Oakland there 
are 95 outlets, as follows: Thirteen ceiling out- 
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Exterior of San Francisco’s Model Electrical Home. 


lets, 23 bracket outlets, 25 wall receptacles, five 
Hoor receptacles (the wall and floor receptacles 
are convenience outlets), 16 single-pole switches, 
eight three-pole switches, one outlet and one 
switch for electric range, one outlet for an elec- 
tric water heater and two telephone outlets. 

While California is making immense progress 
with its highly organized electrical campaign, the 
contractor-dealers of other states are watching 
the work with interest and absorbing much in- 
formation for future reference. It is admitted 
on every hand that intensive energy and team- 
work like that employed in the California cam- 
paign is not only of great benefit to the con- 
tractor-dealers of that state, but its effect is sure 
to reach out even to the other side of the con- 
tinent. 


CONDITIONS AS TO ENGINEERING 
CONTRACTS IN ENGLAND. 


Deliberations have been in progress between 
the English Association of Consulting Engineers 
and the Federation of Civil Engineering Con- 
tractors regarding the insertion of certain clauses 
in all engineering contracts. The association 
has been considering the model general condi- 
tions of contract drawn up by the Institution of 
Electrical Engineers. The consulting engineers 
take exception to the view that electrical work 
requires a different set of conditions from those 
in force for other work. The difference of view 
is practically a pre-war one, and the subject has 
now been reopened, the Institution of Electrical 
Engineers having revision of the clauses in hand. 
The view of the Association of Consulting Engi- 
neers 1s that eventually the electrical conditions 
of contract will come into line with the general 


conditions that are inserted in civil engineering 


contracts. 
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Single-Phase Induction Motor 
Windings 
Description of Method of Installing and Connecting Coils of 


Split-Phase Induction Motors and Method of Producing the 
Rotating Magnetic Field — Automatic Starting-Coil Release 


By JACOB GINTZ 


Single-phase motors require special features 
of design to provide for starting. The two 
methods which are used in most of the modern 
types of such motors are known as the split- 
phase and the repulsion methods. The split- 
phase method utilizes the fact that currents of 
different phase position may be taken from a 
single source of supply through receiving circuits 
of different inductance. By placing two windings 
on the stator of an induction motor, and applying 


Fig. 5.—Development of Split-Phase Stator Winding. 


two-phase current to the windings, the motor 
may be made to start without other special ar- 
rangements. However, if only single-phase 
power supply is available, some arrangement 
must be made to take current of different phase 
positions from the single-phase supply. In the 
split-phase motor this is accomplished by instal- 
ling the two windings of different inductance, 
and starting the motor as a two-phase machine 
supplied with current from a single-phase source 
of power. The rotor for this type of motor is 
similar to the rotor of an ordinary induction mo- 
tor for polyphase operation. 

Single-phase motors of the repulsion type are 
made self starting by special design of the rotat- 
ing element, the stator having only a single-phase 
winding. The rotor winding is arranged similar 
to the winding of a d-c. armature and is con- 
nected to a commutator in the same manner as 
with a d-c. motor. However, the brushes are not 
connected to the supply lines, but are short-cir- 
cuited, the stator only receiving outside power. A 
four-pole, split-phase stator winding having a 
total of 24 coils, 16 coils comprising the running 
winding, is shown in the illustration, Fig. 5. The 
16 running coils are shown in full lines, the re- 
maining eight coils shown in dotted lines being 
the starting winding. This winding is divided 
into as many groups as there are poles. In prac- 


tice this is called a whole-coil winding because 
the number of groups of coils and the number 
of poles are equal. The winding or coil pitch ís 
expressed in the number of winding spaces that 
the opposite sides of the coil are apart, and the 
number of winding spaces per slot depends on 
the number of coils per slot. In the above wind- 
ing there are two layers or two coils per slot, 
so there will also be two winding spaces per slot. 
The winding or coil pitch is found by the for- 
mula, 
CX2 
Y= 


F 


where Y = winding or coil pitch.’ C = number 
of coils to be placed, and P — number of poles. 

If Y is found to be an even number it must be 
made odd by adding or subtracting one. Then, 


CX2 24X2 
Y = ——— = —— [= 12+ I = [30r Il. 
P 4 
The accompanying table shows the manner in 
which the coils have been placed in the slots. 


TABLE SHOWING LOCATION OF COILS IN SLOTS 
AND SPACES. 


Coil In winding 
number. spaces. In slots. 
eR 1 1 and 14 land 7 
R 2 3 and 16 2 and & 
R3 5 and 18 3 and 9 
R 4 7 and 20 4 and 10 
*S 5 9 and 22 5 and 11 
S 6 Tl and 24 6 and 12 
R7 13 and 26 7 and 13 
R 8 15 and 28 8 and 14 
R 9 17 and 30 9 and 15 
R 10 19 and 32 10 and 16 
S 11 21 and 34 11 and 17 
S 12 23 and 36 12 and 18 
R 13 25 and 38 13 and 19 
R 14 27 and 40 14 and 20 
R 15 29 and 42 15 and 21 
R 16 31 and 44 16 and 22 
S 17 33 and 46 17 and 2 
S 18 35 and 48 18 and 24 
R 19 37 and 2 19 and 1 
R 20 39 and 4 20 and 2 
R 21 4i and 6 21 and 3 
R 22 43 and 8 22 and 4 
S 23 45 and 10 23 and 5 
S 24 47 and 12 24 and 6 


*The letters R and S in front of the coil numbers rep- 
resent running or starting coil. 


After all the coils have been placed in the slots 
they are paired into groups by using the follow- 
ing formula: 
CX2 
N = —— 
PX PhX2 


where N = number of coils per group, C = num- 


any 
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ber of coils, P = number of poles and Ph = 
number of phases. 


24 X 2 
Then N = —————— = 6 coils per group. - 


4X1xX2 


Of these six coils per group there will be four 
running coils and two starting coils, the groups 
of running and starting coils being connected in 
series, each winding being separate from the 


Fig. 6.—Starting Clips in Position With Rotor at Rest. 


Fig. 7.—Starting Clips in Position When Ring Contacts 
Are Used. 


other. When all coils have been connected in 
groups the groups are then also connected to- 
gether, forming two separate windings much like 
the winding of a two-phase motor. However, it 
must be remembered that the two windings are 
not identical as they are in the two-phase motor, 
but one winding has 16 and the other 8 coils. 
Connections for the running winding are as 
follows: The beginning of group No. 1 is one 
of the line terminals, the end of group No. 1 is 
connected to the end of group No. 2, the begin- 
ning of group No. 2 connects to the beginning of 
group No. 3, the end of group No. 3 connects to 
the end of group No. 4 and the beginning of 
group No. 4 is the other line terminal. The 
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starting winding is connected in exactly the same 
manner as the running winding, but its connec- 
tion to the line is somewhat different. In the 
running winding the beginnings of groups Nos. I 
and 4 are connected directly to the source of sup- 
ply, while only one end of the starting winding 
is connected directly to the line, the other end 
being connected to the centrifugal switch or cut- 
out. This centrifugal switch or cutout is made 
in different ways, the details of which are shown 


Fig. 6a.—Starting Clips in Position With the Motor in 
Operation. 


Fig. 7a.—Clips Shown in Running Position. 


in Figs. 6, 6a, 7 and 7a. When the rotor is at 
rest the contact clips or fingers are in the posi- 
tions shown in Figs. 6 and 7, while Figs. 6a and 


7a show their positions when the rotor is in mo- 


tion. It will be seen in these figures that as long 
as the contact clips or fingers are resting on the 
segments in Fig. 6, or on the rings in Fig. 7, the 
starting winding circuit is closed, and current will 
flow through both windings. As the starting 
winding is wound with a smaller size wire than 
the running winding, it wilk be of a greater in- 
ductance and cause the current to lag. This will 
result in a rotating field, on the same principle as 
explained in a previous article, and thus cause the 
rotor to start and come up to speed. 
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Portland Electrifies to Receive 
- Convention Visitors 


Contractor-Dealers of Oregon’s Metropolis Play Important 
Part in Transformation of City Into Electrical Paradise for 
Shriners, Traveling Salesmen and Visitors to Rose Festival 


By W. B. STODDARD 


ISlectricity was so interwoven with every part 
of the features and decorations of the Mystic 
Shrine convention in Portland, Ore., recently as 
to transform that staid occidental city into a 
dream of fairyland surpassing the magnificence 
of an oriental paradise. In fact the Portland 


The Electric Shop Window Display During the Shriner 
Convention in Portland, Ore. 


people outdid all previous efforts in preparation 
for a continuous period of festivities due to the 
juxtaposition of dates for the annual rose festi- 
val and the convention of the Travelers Protec- 
tive Association which came just prior to the 
advent of the Shriners. 

Jecause of the triple event the business men 
of the city sought the most impressive schemes 
of decoration to be obtained. Electricity and its 
many modern applications furnished the means 
to the end. Electric lighting in the color schemes 
of the various events flooded the city from cen- 
ter to circumference. Colored lights, fed by 
storage batteries, were even worn on the head- 
dresses and costumes of many marchers. Won- 
derful floats that formed features of the differ- 
ent parades were studded with electric lights. 
All the public buildings, the parkways and public 
floral gardens, and many of the private resi- 
dences, lawns and rose gardens were decorated 
with electric lights instead of bunting. Thus for 
many weeks Portland was truly an electrical 
city. 

CONTRACTOR-DEALERS PARTICIPATE. 

It was a very busy time for the electrical con- 

tractor-dealers. They not only participated in 


the placing of the decorations, but they took ad- 
vantage of the festal occasion to make the most 


of floats, window displays and store decorations. 
For each of the three events the dealers had spe- 
cial decorations appropriate to the occasion. 
Because of the picturesque costuming and tradi- 
tions, the Mysti¢ Shrine convention lent itself 
to the most unique and gorgeous applications of 
electric lighting. Members of one of the bril- 
liantly arrayed marching patrols wore incandes- 
cent lamps on the tips of their shoes, another 
delegation wore electrically illuminated tunics 
and still another wore illuminated glass bisons 
on their turbans. 

It was in the two evening electrical parades 
during this event, and the industrial parade the 
week before, that the electrical contractor-dealers 
excelled in the decoration and displays on their 
own floats and the lighting of the other floats. 
Among the electric floats were “Aladdin and His 
Dream of Paradise.” “The Garden of Allah,” 
“The Shrine of the Rose.” “Hitting the Sands 
for Mecca.” “Guardians of the Mystic Jungle,” 
“Daughters of the Nile,” and "Oases of the Pa- 
cific.” 

‘The float of the Electric Service Co.. which 
participated in the industrial parade as well as 
in the Shriner and Rose Festival parades, was 
entitled “The Two Modern Queens.” In the 
midst of a mass of purple lupine which covered 
the entire float there arose two thrones, on one 


.of which sat a handsome woman and on the 


other an electric washing machine. 


SoME Spectral Winxpow DISPLAYS. 


Local and visiting women were particularly in- 
terested in the display of the Electric Maid Shop, 
which was everything that the name implies. In 
the entrance to the store was an electric washer 


Light-Studded Float, “Garden of Allah,” In Shriners’ 
Parade, Portland, Ore. 


July 24, 1920. 


arr men ea ET S E 
3 T 2 > a, Spee Oey a. 
P $ NIT 5 =. oe . = ae 
Ate oR: SS Pars On 
ss Pe at p i- = Bae > 
A : OES 


ad 


ey. bua 


—— 


+ 


i 
-4 
K 


a 
a 
A 


f 


ELECTRICAL REVIEW 129 


CEPT Pme 
PAID DAP 2 FF # 


i 


HI 


One of the Gorgeous, Light-Studded Floats in the Electrical Parades in Portland, Ore., During the Convention of the 
Mystic Shrine, the Rose Festival and Travelers Protective Association Conclave. 


busily churning up a billow of white suds. On 
the inside demonstrations were given of vacuum 
cleaners, electric ironing machines and many 
table appliances. A special window display ar- 
ranged for the Mystic Shrine convention dis- 
closed a floor of fine sand on which were dis- 
tributed a number of toy camels and kewpie dolls* 
each wearing a red fez. In the background was 
an electric washer with a wringer attached from 
which fell to the floor a waterfall of ribbons in 
the Shriner colors. 

The Northwestern Electric Co. had in. front 
of its store three large street lights with one 
glebe colored red, one yellow and the other green 
—the colors of the Shriners—while the large 
electric sign, “Cook by Wire,” had each of the 
three words outlined in one of the three colors. 
Each of the show windows had a scenic back- 
ground depicting a desert, in front of which were 
displays of various local products of manufac- 
ture. 

In the show window of the Electric Store a 
desert was depicted, on a cardboard background, 
with long paper streamers of the Shriner colors 
falling to the floor. Down in front were pack- 
ages of cereal from a local concern, mingled with 
which were electric waffle irons, grids, toasters, 
percolators, samovars and other cooking appli- 
ances, suggesting the modern methods of prepar- 
ing a meal without heat or fatigue. 

During this period of festivities in Portland, 
Third street was completely arched over with 
streamers and arcs of red, yellow and green 
lights, while other leading business streets were 
hung with garlands of evergreen, studded with 
thousands of small electric lights, each covered 
with a red fez.. On the last day of the Shriner 
convention a huge electric sign over the entrance 
of a prominent building blazed out a cordial 
farewell and a hearty invitation to return. 

Many who visited Portland during the event 
say it was the most stupendous electrical display 


they ever saw. Among that number were some 
electrical contractor-dealers who are treasuring 
several features which they hope to apply at 
some future time in their own cities. 


EXPLAINS POSITION OF FEDERATED 
ENGINEERING SOCIETIES. 


Organization Issues Bulletin Showing That It Does 
Deal With the Interests of the Individual 
Engineer. 


To combat the statement repeatedly made that 
the Federated American Engineering Societies 
does not deal with the interests of the individual 
engineer and of the allied technologists, the or- 
ganization has issued a bulletin in which is in- 
corporated part of its constitution, which de- 
clares that one of the objects of the organization 
“shall be to further the public welfare wherever 
technical knowledge and engineering experience 
are involved and to consider and act upon mat- 
ters of common interest to the engineering and 
allied technical professions.” 

(Continuing, the bulletin states that the purpose 
of the organization is that of service, first to the 
nation, state and community, and second to the 
profession, which obviously must include the in- 
terests of the individual. While it is true that 
the organization does not deal with the interests 
of the engineer and technologist as does a labor 
union for its member, nevertheless, so the bul- 
letin states, its work will do more ultimately to 
advance the interest of the individual than a 
labor union could possibly do, because the ad- 
vancement of the profession through a greater 
recognition by the public of the engineer and 
allied technologist, and the greatly increased 
solidarity and higher standards of these profes- 
sions must unquestionably work for their ulti- 
mate good. 

The organization will function through the 
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American Engineering Council which will meet 
either annually or bi-annually, as it will, deter- 
mine. The council will consist of representa- 
tives from the member societies on the basis of 
one representative for from 100 to 1000 mem- 
bers and an additional representative from each 


additional 1000 members or major fraction there- _ 


of. From this body of representatives will be 
formed an executive board of 30, consisting of 
six officers and 24 others members selected in 
part from the national societies and the remain- 
der from the local, state or regional organiza- 
tions or affiliations. The plan reported by the 
committee on constitution and by-laws provided 
that the representation on the executive board 
should be based on the ratio of the total number 
of members in the national societies to the total 
number of members in the local, state and re- 
gional organizations or affliations. The or- 
ganizing conference, however, changed this to 
the ratio of the number of representatives from 
the national societies to the number of repre- 
sentatives from the local, state and regional or- 
ganizations or affiliations on the council. This 
executive board will meet monthly or as often as 
may be found to be necessary to properly trans- 
act the business of the council. There will be 
an executive officer who will also be the secretary 
of these bodies and who will be entrusted with 
carrying out their instructions. 

The council thus created is less cumbersome 
or unworkable than the present Engineering 
Council and furthermore it has the distinct ad- 
vantage of being more democratic and broader 
in its scope and membership. 


REVIEWS WORK OF INTERNATIONAL 
TRADE COMMITTEE. 


William Burgess, Adviser to Committee, Tells Asso- 
ciated Manufacturers of Importance of 
Work Being Performed. 


At the recent summer meeting of the Associ- 
ated Manufacturers of Electrical Supphes at 
New London, Conn., William Burgess, of Tren- 
ton, N. J., adviser to the International Trade 
Committee, discussed the work of the committee, 
which was originally appointed as the tariff com- 
mittee and intended to handle only import mat- 
ters. In December, 1917, the committee title was 
changed to the present and its functions enlarged 
to cover exports as well as imports. 

Mr. Burgess said few of the members of the 
association had been in close touch with the work 
of the committee and some had even questioned 
= the value of the work being done. He explained 
that some branches of the electrical industry feel 
that they are not directly interested in the ques- 
tion of tariff protection because they are inde- 
pendent of foreign competition. Others were 
only slightly interested, while others are deeply 
concerned, knowing the grave dangers that con- 
front them particularly from Japan and Ger- 
many. 

After detailing the work of the committee in 
obtaining data and information which has now 
been tabulated and is ready for use by the com- 
mittee Mr. Burgess took the opportunity of im- 
pressing upon the manufacturers the seriousness 
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confronting some branches of the electrical in- 
dustry and asked the co-operation and support 
of the manufacturers when the actual tariff fight 
begins. Referring to the situation in Germany 
he stated that while it is true that wages in Ger- 
many have increased over 500% on the mark 
basis, it must also be considered that the mark 
formerly worth 24 cents is now worth only 2 
cents, so that the actual wage received amounts 
to but about 10 cents to the mark, or actually 
half of what they received before the war, while 
many of the finished products have advanced 
1200% in selling price on the present mark value, 
thus bringing the present selling price to practi- 
cally the pre-war price of German goods. 

Referring to the Japan situation, he pointed 
out that ten leading electric wire manufacturing 
concerns in Japan, according to an article in the 
Trans-Pacific, have recently issued a joint state- 
ment to the effect that they have completed their 
preparations for the production of insulated elec- 
tric wires and cords to meet the official standards 
published last October. 


CHINA ELECTRIC CO. BUILDS NEW 
PLANT AT SHANGHAI. 


The China Electric Co., organized in July, 
1918, has erected a modern factory in the Chapei 
district of Shanghai, the main building of which 
will contain 30,000 sq. ft. of floor space and will 
enable the company to manufacture all of the 
apparatus and supplies needed for the construc- 
tion of modern telephone and telegraph systems 
jn China. The company is half owned by the 
Ministry of Communications of China and half 
by the Western Electric Co., and a Chinese staff 
is being systematically trained by the organiza- 
tion, Chinese students of American universities 
being given a three-year course at the Western 
Electric Co.’s factory at Chicago before their re- 
turn to China. l 

One of Shanghai's important industries is the 
manufacture of electric lamps, the modern fac- 
tory erected by the General Electric Co., and con- 
ducted by its subsidiary the General Edison 
Corp., being capable of turning out between 
15,000 and 20.000 lamps daily. About 400 Chi- 
nese are employed and are supervised by Amer- 
ican and American-educated Chinese engineers. 


BUREAU OF STANDARDS PUBLISHES 
PAPER ON THALOFIDE. 


The Bureau of Standards has issued scientific 
paper No. 38 entitled “Spectrophotoelectric Sen- 
sitivitv of Thalofide,” by W. W. Coblentz, physi- 
cist of the bureau. In the paper experimental 
data are given on the spectrophotoelectric sensi- 
tivity of Case's preparation of thallium-oxy-sul- 
nd, called thalofide, when exposed to thermal 
radiation of wave-lengths extending from o.58p 
to 3u. This substance has a wide unsymmetrical, 
complex band of photoelectric sensitivity which 
terminates abruptly at 1.2u. The effect of tem- 
perature was investigated. It was found that, 
in common with nearly all photoelectric sub- 
stances thus far examined, the sensitivity in- 
creases the most rapidly on the short wave-length 
side of the maximum. The application of this 
substance to stellar radiometry is discussed. 
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EDITORIAL COMMENT 


The Electric Sewing Machine 
Sales Opportunity 


There is a crisis in the merchandising situation 
of the sewing machine at this time, due to the 
electrification of that essential household utility. 
It directly affects every dealer in electrical appli- 
ances. Developments in sales policy and in the 
production of new types of electric sewing ma- 
chines are shaping themselves toward thé elim- 
ination of old practices in favor of modern busi- 
ness methods similar to those which apply in the 
distribution of other electrical appliances. To 
assist ın these developments and thus secure to 
themselves the greatest possible benefit while the 
time is ripe and the opportunity affords, every 
contractor-dealer should unite in a well-ordered 
effort to establish their legitimate position as the 
logical retailers of the electric sewing machine 
along with the other electrical appliances. 

The present situation is anything but advan- 
tageous to the electrical dealers. Many of them 
are handling sew-motors for attachment to old 
foot-power sewing machines, and are also dis- 
playing and selling a few of the portable types 
made by the old-line sewing machine manufac- 
turers: Some of them are meeting with a little 
better success in the sale of a newer type of 
machine recently developed with a built-in motor 
for exclusive sale through electrical trade chan- 
nels. But on every hand they find themselves 
hemmed in at the present time by unsound com- 
petition. 3 ; 

Very few contractor-dealers employ house-to- 
house solicitation. Most of them have all the 
contracting work they can handle and they are 
obliged to be away from the store the greater 
part of each day. As a general rule, the retailing 
of appliances by an electrical store is limited to 
the neighborhood or section of the city in which 
the store is located and the dealer depends upon 
customers who come into the store or who have 
been circularized. In other words, the contrac- 
tor-dealer conducts his business on about the 
same principles as those of a grocer, depending 
largely upon the trade that comes in at the door. 

But the old system of selling the sewing ma- 
chine by house-to-house and “foot-in-the-door” 
methods, which are beneath the business dignity 
of electrical contractor-dealers, is not yet extinct. 
Some of the old-line manufacturers are still 
clinging to the old agency system, others sell 
through department stores, still others maintain 


branch or neighborhood stores or exchanges, but 
practically all of them are offering motor- 
equipped machines along with the foot-power 
machines, and all of them are giving a rebate for 
old machines which are turned in on the pur- 
chase of new ones. . 

It is that kind of competition which limits the 
contractor-dealer to the chance sale that results 
from the occasional opportunity for intensive 
salesmanship, or to a friendly customer who has 
been especially satisfied by past service. The 
average contractor-dealer is also hampered by his 
lack of knowledge of sewing and sewing-machine 
mechanism. Should he place house-to-house 
solicitors in his narrow field he finds a swarm 
of other solicitors in the same territory who are 
expert in sewing-machine operation and house- 
to-house sales methods. 

The ideal opportunity for the electrical con- 
tractor-dealer would appear to be in the handling 
of an electric sewing machine of greater perfec- 
tion, if possible, than the present adaptations ; 
one in which the electrical idea is foremost and 
which could be handled on the same basis as 
other electrical household appliances now han- 
dled by him. At any rate, the sale and service 
of the electric sewing machine or the motor- 
equipped portable or foot-power machine should 
be left in the hands of electrical dealers, who are 
better equipped through training and practice to 
maintain service that will satisfy the customer. 


Adequate Home Wiring and . 
Lighting 

Wiring of the home for lighting and electrical 
appliance service requires a thorough understand- 
ing of the principles of illumination and a know- 
ledge of the many lighting equipments and utility 
appliances available if the greatest amount of 
service is to be obtained for the investment made 
and for the subsequent cost of serbice. The field of 
artificial illumination has broadened so rapidly 
in the past few years that equipment of yesterday 
is obsolete today, and if new homes are wired 
in any but the best manner the owner must suffer 
from the lack of proper equipment that could 
have been provided at a modest cost. 

While the art and science of illumination have 
progressed in the past few years, the knowledge 
of certain of the basic elements involved in caring 
for both present and future needs has not been 
subject to such rapid development. In fact, men 
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of broad vision have known for a long time what 
elements should be provided in order to properly 
meet the desires and needs of the householder. 
Articles appearing in recent issues of ELECTRICAL 
Review have presented the many phases of home 
lighting in a thorough manner, and have pointed 
out the desirability of properly caring for this 
feature of home building. Sufficient and proper 
illumination is no longer a luxury or a conveni- 
ence, but is actually a necessity that cannot much 
longer be demed the average family. The hours 
of artificial lighting are no small percentage of 
the total day, and to limit the value of those 
hours amounts to almost the same thing as short- 
ening the life of the individual whose time is sc 
restricted. If the provision of adequate light 
will permit the adding of more useful or pleasant 
hours within the span of life, then adequate hght 
is truly a fountain of youth. 

The washing machine, the fan, the cleaner and 
the flatiron are now actual necessities in the 
hersehold, and soon the motor-operated re friger- 
ator and many of the cooking devices and other 
appliances will come into the same class if, in 
fact, they may not be so considercd at the present 
time. Many of these devices are both labor and 
money savers of sufficient merit to warrant their 
inclusion in a lst of the highly desirable furnish- 
ings of the home, and many more would fall 
under the head of conveniences. In planning 
even the most simple home these present and fu- 
ture necessities should be provided, at least inso- 
far as economy will justify. It is not a difficult 
task for those trained by experience to foretell 
where appliances will be used, and so it is not 
difficult to properly provide for the wiring of a 
home on a basis that will be satisfactory for a 
long time to come. Wiring the home for lighting 
only, and anticipating the use of lighting outlets 
for appliances, has proven by experience to be 
unsatisfactory. The appliances are hard to con- 
nect in this manner, and such practice often re 
sults in damage to the lighting outlet or fixture. 
The inconvenience of making the connection is at 
times too great to warrant or even permit the 
use of labor-saving devices that would be used if 
proper outlets were available. Again, experience 
shows that appliances are actually used in homes 
where provision is made for them. 

In the great home-building programs that are 
now under way and that are to come it should be 
someone's duty and privilege to see that proper 
attention is given to the wiring of the houses— 
houses that will be the homes of the next 25 
years. Proper provision for lighting with proper 
switching arrangements should be made. Floor 
lamps, table lamps, basement outlets, stairway 
outlets and appliance outlets all should receive 
careful attention and be provided in the places 


a 


Where they will be inconspicuous but useful. 
Some organization should take up this problem 
and carry it through to its credit and to the good 
of present and future home builders. The task 
may be great, but the compensation will be vastly 
greater In comfort, convenience and economy. 


Federating the Engineers 


lormation of the American Federated Engin- 
eering Societies as an outgrowth of the Engineer- 
ing Council, which is composed of committees 
from the .\merican Institute of Electrical En- 
gineers, the American Institute of Mining and 
Metallurgical Engineers, the American Society of 
Mechanical Engineers and the American Society 
of Civil Engineers, is another step forward in 
gaining for engineers the recognition they need 
from the public. 

The word engineer today means much more in 
the understanding of the general public than it 
did 50 years ago. In those days when an engineer 
was referred to it was generally understood to 
mean a man on a locomotive or a steamboat. 
Now it is reversed and the prefix “locomotive” or 
“steamboat” has to be added when that type of 
engineer is mentioned; otherwise it will be taken 
for granted that some sort of technical engineer 
is meant. That fact alone shows how the pro- 
fession of engineering has entered into the indus- 
try, business and everyday life of the American 
people. 

The engineer has too long been a personage of 
mystery, one whose work was usually regarded 
by the public as outside of the general run of 
industry and of whom little was known. The 
feverish and hurried manner in which the United 
States had to prepare for the world war after 
entering the conflict in 1917 brought the engi- 
neering profession to the fore and into the public 
eve in a way it never had been before. Instead 
of being regarded by many as merely visionary 
persons who thought out manners and methods 
of doing things, the public was suddenly made to 
realize that the engineers not only thought out 
how to do things but that they did them and did 
them speedily, efficiently and in a manner that 
made the American engineer one of the out- 
standing figures in the world. 

This is a scientific and mechanical age. Rule- 
of-thumb methods are disappearing in favor of 
scientific planning and construction brought for- 
ward by engineers. As a result, the public is 
recognizing the important part engineers are play- 
ing in modern civilization. And that engineers 
are also appreciating their importance is sug- 
gested by the formation of such an organization 


as the federated societies which means much. 


when it is developed and functioning properly. 
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ELECTRICAL. REVTEW . 133 


THE WEEK’S NEWS 


Reports of Important Meetings, Developments and Other Happenings of the Electrical 
Industry and Its Allied Interests. 


® 
PLAN LONG PROGRAM FOR MICHIGAN 
ANNUAL CONVENTION. | 


Domestic and Industrial Lighting Exhibition Under 
Direction of M. Luckiesh and Ward Harri- 
son to Be a Feature. 


Although not ready for publication, the pro- 
gram arranged for the annual convention of the 
Michigan Section of the National Electric Light 


Association to'be held at Ottawa Beach, Mich.. . 


Aug. 24-26, promises to be a long one and full of 
interest to the members who attend. J. K. Swan- 
son, Jackson, Mich.. is chairman of the program 
committee and is being assisted by E. Holcomb, 
Alma, Mich., and C. C. Munroe, Detroit. 

At one of the sessions M. Luckiesh and Ward 
Harrison of the National Lamp Works of Gen- 
eral Electric Co.. Cleveland, will give a demon- 
stration on domestic and industrial lighting. 
Which will undoubtedly prove of interest to the 
delegates. | 

M. H. Aylesworth, executive manager of the 
N. E. L. A., will address the convention, speak- 
ing particularly on the activities of the association 
in regard to geographic divisions. The Michigan 
Section is to join with the electrical associations 
of Wisconsin, Indiana and Wisconsin in forming 
the Great Lakes division. Members of the Mich- 
igan Public Utilities Commission are also listed 
as speakers at the convention, while there will 
be a number of papers and discussions of gen- 
eral technical interest and on sales policy pre- 
sented at the convention. Herbert Silvester, 
Ann Arbor, Mich., is the secretary of the section. 


ROCKY MOUNTAIN DIVISION FIRST 
TO ORGANIZE. 


States of Colorado, Wyoming and New Mexico 
Form First Group Under Reorganization 
Plans of the N. E. L. A. 


The Rocky Mountain Geographic Division of 
the National Electric Light Association was the 
first division to become organized following the 
adoption of changes in the association constitu- 
tion at the Pasadenā, Cal., convention in May 
This division, consisting of the states of Colo- 
rado, Wyoming and New Mexico, was organized 
at the Pasadena convention by representatives 
from these states, who were authorized to perfect 
the organization. 

The officers of the Rocky Mountain division 
are as follows: E. A. Phinney, Golden, Col., 
chairman: E. P. Bacon, Casper, Wyo., first vice- 
chairman; Arthur E. Praeger, Albuquerque, N. 
M.. second vice-chairman; D. C. McClure, Den- 
ver, Col., third vice-chairman, and A. C. Cornell, 
Denver, Col., secretary-treasurer. An executive 
committee was also appointed consisting of the 


officers and three additional members, one from 
each state in the division, C. M. Einhart, Roswell, 
N. M.: Judson Bibb. Sheridan, Wyo.. and J. A. 
Clay, Durango, Col., being the men named. 


OHIO ASSOCIATION REVIEWS CONDI- 
TIONS IN THE INDUSTRY. 


Questions of Vital Interest to Central Stations Dis- 
cussed at Closing Sessions of Twenty-Sixth 
Annual Meeting of the O. E. L. A. 


Merchandising, new business, metering, elec- 
tric cooking, industrial furnaces and the coal sit- 
uation held the attention of the closing sessions 
of the Ohio Electric Light Association, held at 
Cedar Point, O., July 13-106. 

In discussing the electric-cooking situation, J 
C. Matthieu, Davton Power & Light Co., pointed 
out that the rates for service are not the prime 
factor in the establishment of a range business. 
Costs are increasing and rates cannot be reduced 
below existing levels as an inducement for load 
that might be secured in such a manner. Range 
business must be taken at a proht, if taken at all, 
and further reduced rates are not hable to be 
profitable. 

P. L. Miles, Edison Electric Appliance Co., 
Chicago, stated there were now 75.000 ranges in 
daily use in this country and that 50.000 more 


_~ would be made and sold before 1921. He cited 


actual instances to show that the establishment of 
low rates does not of itself secure range business. 
To illustrate this point, he said Jacksonville. 
Fla., has a $0.02 rate and only a few ranges. 
while Miami, Fla., has a $0.049 rate and several 
hundred ranges. Many cities have but few 
ranges, either because the central-station. man- 
agement does not believe the range business 
profitable or because they do not believe the 
range will prove satisfactory to their customers. 
Central-station companies in Chicago. Milwau- 
kee, Boston, St. Louis and a number of other 
large cities are selling ranges because they believe 
them to be good revenue producers and satisfac- 
tory appliances. 


Costs AND REVENUE DERIVED FROM ELECTRIC 
RANGE CONNECTIONS. 


M. W. Arthur, Northern Ohio Traction & 
Light Co., Akron, presented figures showing the 
additional investment required on the part of the 
company to be $45 per range installed. The 
revenue per installation averaged $80 per year 
for both lighting and cooking. while the lighting 
customers averaged only $20 per year. After 
deducting all charges the range business shows 
a much higher net revenue per customer than the 
lighting business. There are now 1200 ranges 
on the company’s lines, 499 having been sold dur- 
ing the past year. Under existing conditions the 
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additional load is cared for with slight alterations 
in the distribution systems, while in entirely new 
territory, laid out for a range saturation of 50%. 
the excess line construction costs amount to but 
16% over the costs to serve lighting only. 

Co-operation with the architects was proposed 
bv J. C. Matthieu as a means of having houses 
wired with sufficient outlets to provide for the 
use of appliances. L. C. Milnor, Milnor Electric 
Co.. Cincinnati, said: “You must believe in your 
own community. Organize and campaign for the 
good of the industry, knowing that he who 
serves best profits most.” Mr. Milnor advocated 
the organization in a single body of the jobbers. 
cealers and central-station companies. He also 
said that only 40% of the appliances were used 
in homes where convenience outlets were lack- 
ing, while 97% were used where convenience 
outlets were provided. This statement brought 
out a lively discussion, after which everyone 
seemed determined to start a convenience-outlet 
campaign, 


Line Costs sxp Loan DERIVED FRoM OPERATION 
OF RURAL LINES. 


The experience of the Greenville Electric Light 
& Power Co., in serving rural lines was outlined 
by D. L. Gaskill of that company. Rural lines 
suitable for the service required cost $750 per 
mile for 2300-volt and $1000 per mile for 6600- 
volt construction. Such lines as are required 
must be built and owned by the community 
served, if the extension is to be satisfactory to 
the central-station company. However, in al 
cases, the extension should be approved as to 
construction details by the engineers of the com- 
pany, to assure safety and economy. A _ I-kw. 
transformer has been found to be amply large to 
serve the needs of the farmer service in the 300 
installations connected to the lines of the Green- 


ville company. Transformer losses amount to 7 


15 kw-hrs. per month, while the energy used to- 
tals an additional 10 to 15 kw-hrs. per month. 

Discussion of the report of the meter commit- 
tee brought out the statement that meter-testing 
intervals should not be lengthened. The meter 
is the cash register of the industry and should 
be maintained in good working condition. 


THE Coar SITUATION IN RELATION TO THE CEN- 
TRAL-STATION INTERESTS. 


A total of 535,000,000 tons of bituminous coal 
will be required in this country for 1920, stated 
George H. Cushing, managing director of the 
American Wholesale Coal Association, Chicago, 
in an address before the convention. During the 
first quarter of this coal year, which began on 
April 1, 23.7% of the year’s requirements were 
mined and delivered. This is a greater propor- 
tion than was ever before delivered, with the ex- 
ception of the years 1917 and 1918, when figures 
of 24.6% and 25.4% were reached. According 
to Mr. Cushing, the people have been badly 
scared by the bulletins and regulations of the 
government and have rushed into the coal mar- 
ket, bidding up the price to unreasonable figures. 
Utility companies have been placed in a bad sit- 
uation by the rush for coal and the accompanying 
excessive prices. The central-station company is 
limited in its returns by rate regulation and con- 
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sequently cannot meet the great increases in the 
cost ef coal—which is its raw material—without 
either an increase in rates or a heavy financial 
loss. Coal enough was being produced to meet 
tne actual needs for fuel, but the demand is far 
in excess of the supply because of general over- 
buying or over-ordering of everyone who had the 
money in hand to spend. 

The heat treatment of steel was covered in a 
paper by R. T. Kaighan, Cleveland Electric Illu- 
minating Co., in which he described the various. 
uses of the electric furnace, including annealing, 
hardening, tempering, carbonizing, etc. The 
many advantages of the electric furnace were 
presented in a convincing manner: 

Officers elected for the coming year were: D. 
J. Hard, Cleveland Light & Power Co., Wooster, 
president; W. A. Wolls, Columbus Railway, 
Power & Light Co., vice-president, and D. L. 
Gaskill, Greenville Electric Light & Power Co., 


_ secretary and treasurer. The executive commit- 


tee elected consists of C. H. Howell, The Ohio 
Service Co., Coshocton; Robert Lindsay, Cleve- 
land Electric Illuminating Co.; E. L. Franklin, 
Trumbull Public Service Co., Warren; O. H. 
Hutchings, Dayton Power & Light Co., and 
Frank Espy, Ohio Power Co., Canton. The ad- 
visory committee is composed of W. W. Free- 
man, Union Gas & Electric Co., Cincinnati: E. P. 
Mathews, Dayton Power & Light Co., and J. C. 
Martin, Ohio Utilities Co., Columbus. O. E. 
Howland, Dayton Power & Light Co.; L. E. 
Marshall, Ohio Gas & Electric Co., Middleton, 
and J. T. Kermod, Cleveland Electric Illuminat- 
ing Co., were elected as members of the finance 


committee. The following were elected as chair- | 


men of the various standing committees: Illu- 
minating committee, G. S. Merrill, National 
Lamp Works, Cleveland; meter committee, S. C. 
Henton, Northern Ohio Traction & Light Co., 
Akron; new-business committee, M. H. Lytle, 
Dayton Power & Light Co., and M. W. Arthur, 
Northern Ohio Traction & Light Co., Akron; 
operating committee, H. B. Dates, Case School 
of Applied Science, Cleveland, and transmission 
committee, A. M. Wilson, University of Cin- 
cinnati. l 


COAL TRANSPORTATION FACILITIES 
SHOW IMPROVEMENT. 


More Empty Cars Are Reaching the Mines in Most 
Sections of the Country and Production 
Shows Increased Figures. 


Signs of a positive improvement in car supply, 
independent of the reduced demand for transpor- 
tation that always temporarily exists following 
the closing down of the coal mines for the July 4 
holiday, was found in the reports submitted to 
the United States Geological Survey for the Cen- 
tral and Southern Illinois, Northern Ohio and 
West Virginia coal fields this week. 

Out of 31 districts east of the Mississippi river, 
reporting to the survey, only six reported a car 
supply equalling 80% of normal, the Central Illi- 
nois field being one of these. In nine districts 
the supply was about 50% of normal, six re- 
ported about 55 to 60%, while five reported 40% 
or less of the normal supply. The car shortage 
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was most acute in the eastern fields of West Vir- 
ginia and the central fields of Pennsylvania. 

Contrary to usual expectations there was no 
drop in the production for the week ending July 
10, as the total for the week was 9,803,000 tons, 
as compared with 7,459,000 tons for the same 
week in 1919. The average daily production for 
the week was 1,961,000 net tons, 

That production is actually on the increase is 
shown by a preliminary report for the week end- 
ing July 17, which shows that for the first three 
davs of that week the production was at a rate of 
5 to 6% greater than during the preceding week. 

With production showing an increase owing to 

a better supply of cars at the mines the situation 
was also made somewhat easier for public utility 
companies by the issuance of an order by the 
Interstate Commerce Commission, which not 
only extended the order requiring all open-top 
cars to be used for the transportation of coal 
until Aug. 19, but also so amended the order to 
give public utilities and other public institutions 
a priority right to these coal cars after they are 
loaded for shipment. 

The amended order, however, is not clear as to 
whether the priority right goes to the extent of 
allowing utilities to pile up coal in their storage 
yards for winter use, or applies only to rushing 
coal to utilities that are in need of it for immedi- 
ate use. . 

Public utilities in New York City are working 
on a small reserve of coal and shutdowns are 
threatened unless fuel is received in sufficient 
quantity to insure continuous operation. The 
supply of the New York Edison Co. is very low, 
as is also that of the Brooklyn Rapid Transit 
Co. 


S. E. D. COMMITTEE DISCUSSES IM- 
PORTANT QUESTIONS. 


Co-operative Plan, Advertising and Lighting Ex- 
hibit Considered by Executive Committee 
of the Society. | 


At a meeting of the executive committee of 
the Society for Electrical Development held in 
the New York City headquarters, 522 Fifth 
avenue, July 16, a number of important questions 
were discussed, including a plan for co-operation 
between the society and the California Electrical 
Co-operative Campaign. It was also agreed that 
the society take up with the Harvard School of 
Business Research the question of the society's 
research bureau co-operating with the school in 
collecting data relative to the cost of retailing 
electrical appliances. 

James M. Wakeman, general manager of the 
society, was instructed to take up with national 
advertisers the importance of carefully scru- 
tinizing advertising copy in which suggestions 
are made showing appliances attached to lamp 
sockets which are not suitable for such use. 
Harm is also done by showing impossible com- 
binations of appliances upon one socket. Such 
advertising, the society believes, leads to a mis- 
use which works injury to the industry. 

It was decided by the committee to encourage 
the use of advertising, such as now being put out 
by several companies, setting forth the necessity 
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of public utility companies securing adequate 
financial aid. ; 

Samuel E. Doane, Cleveland, attended the 
meeting and presented to the committee for con- 
sideration a plan for demonstrating the indus- 
trial illumination exhibit shown at the recent 
National Electric Light Association convention. 
General Manager Wakeman was instructed to 
confer with M. H. Aylesworth, executive man- 
ager of the N. E. L. A., to decide what can be 
done to further the plan, which is not only of 
interest to the electrical industry as a means of 
developing business but is also of the greatest 
importance to manufacturers of every descrip- 
tion and to the public at large, because it is a 
movement for increasing production and im- 
proving working conditions. 

The following members of the committee at- 
tended the meeting: W. W. Freeman, president 
of the society; Charles L. Edgar, chairman of 
the committee; Joseph E. Montague, represent- 
ing the central-station companies; L. P. Sayer, 
representing the manufacturers; E. W. Rocka- 
fellow, representing the jobbers; James R. 
Strong, representing the contractor-dealers ; 
James M. Wakeman, general manager, and 
James Smieton, Jr., secretary-treasurer of the 
societv. The next meeting of the committee will 
be held in September. 


SALES MANAGERS HOLD CONFER- 
ENCE AT ASSOCIATION ISLAND. 


Commercial Men of Central-Station Companies Dis- 
cuss Problems Confronting the Industry 
at Annual Convention. 


- The Sales Managers’ Association, composed 
of representatives of 14 of the large central- 
station companies in the country, held its annual 
convention at Association Island, Henderson 
Harbor, N. Y., July 12-14, at which time many 
papers of distinct interest to the electrical indus- 
try were presented and given careful considera- 
tion and discussion. 

The keynote of the convention, recurring con- 
stantly, though the papers and discussions were 
on widely differing subjects, was the co-operative 
spirit which is being shown by customers and 
prospective customers in helping the central- 
station companies to meet the unusual demands 
for service in these times when station and dis- 
tribution capacities are exhausted and immediate 
developments “oversubscribed.” This attitude on 
the part of the customer was referred to fre- 
quently. In numerous cities customers have 
voluntarily asked how they could help the cen- 
tral-station companies meet problems such as 
rearrangement of peak hours, readjusting hours 
of employment and in helping raise needed funds 
for the companies. In citing this situation it was 
pointed out that while central-station companies 
have been working for many vears to educate 
the public to see things from the central-station 
viewpoint the work at times had been discour- 
aging. Now the central-station companies are 
finding that the public really does appreciate 
service and not only wants the service continued 
but wants the companies to prosper. 

T. I. Jones, general sales manager of the 
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Brooklyn Edison Co. and chairman of the execu- 
tive committee, called the convention to order 
July 12, and following the transaction of the 
routine business of the association, the presenta- 
tion and discussion of papers was taken up. On 
the first day the following papers were pre- 
sented: “Some Economic Problems of Interest 
to the Sales Manager,” by R. S. Hale, superin- 
tendent of the research department of the [edison 
Electrice IHuminating Co. of Boston: “Discus- 
sions on Central- Station Financing With Rela- 
tion to the Present Value of the Service Ren- 
dered to the Public,” by Charles J. Russell, gen- 
eral commercial manager of the Philadelphia 
Electric Co.; “The Present Practice and Policy 
in Connection with Line Extensions,” by Doug- 
las Burnett. commercial manager of the Con- 
solidated Gas, Electric Light & Power Co. of 

saltimore, and “Telephone Order System,” by 
E. W. Lloyd. general contract agent of the Com- 
monwealth Edison Co., Chicago. 

The second day of the convention was devoted 
to the following papers: “Co-ordination of Cen- 
tral-Station Service with Private-Plant Oper- 
ation,” by L. R. Wallis, superintendent of the 
sales department of the Edison Electric Illu- 
minating Co. of Boston; “Isolated Plant 
Costs,” by John W. Meyer, assistant general 
commercial manager of the Philadelphia Electric 
Co.: “The Merchandising of [Incandescent 
Lamps,” by Clarence L. Law, manager of the 
bureau of illuminating engineering of the New 
York Edison Co., and “Special Sales and Win- 
dow Displays,” by E. A. Edkins, general man- 
ager of the electric shops of the Commonwealth 
Edison Co., Chicago. The sessions of the con- 
vention were closed with a paper on “The Supply 
of Electrical Energy to Large Customers,” by 
R. H. Tillman, manager of the new-business de- 
partment of the Consolidated Gas, Electric Light 
and Power Co. of Baltimore. 

The convention being the tenth annual one 
held by the association, L. D. Gibbs, of the Edi- 
son Electric Illuminating Co. of Boston, sug- 
gested that R. S. Hale. who was the originator 
of the association, prepare a paper telling of its 
activities, the work it has accomplished, the 
benefits derived and something of the future 
outlook for the association, and give the paper to 
the technical press for publication. 

The association elected as its executive com- 
mittee for the ensuing year, R. H. Tillman. 
E. A. Edkins and R. R. Young. 


The companies comprising the association 
were represented at the convention by the fol- 
lowing men: 

Consolidated aGs, Electric Light & Power Co., of 
Baltimore—R. H. Tillman and Dorsey R. Smith. 

Edison Electric Illuminating Co. of Boston—L. R. 
Wallis, R. S. Hale, L. D. Gibbs and C. E. Greenwood. 
’ Brooklyn Edison Co.—T. I. Jones and G. J. Leibman. 

Commonwealth Edison Co., Chicago—E. W. Lloyd, 
E. A. Edkins and Fred R. Jenkins. 

Detroit Edison Co.—John D. Noyes, Ray F. Duncan 
and Charles H. Bay. 

' Pubhe Service Co. of New Jersey—H. H. Holding 
and R. R. Young. 

New York Edison Co. —A. A. Pope, John F. Kelly, 
C. K. Nichols, H. T. Luscomb, W. R. Boyd, C. L. Law, 
F. C. Henderschott and A. Hertz. 

United Electric Light & Power Co., New York City— 
J. F. Becker, Drake V. Smith and Ralph Neumiller. 

New York & Queens Electric Light & Power Co., 


Long Island City, N. Y.—Charles A. Barton and L. J. 
Montgomery. 
Philadelphia Electric Co.—Joseph D. Israel, Charles 
J. Russell, John W. Meyer and Thomas Berger. 
Potomac Electric Power Co., Washington, D. C.— 
G. P. Mangan. 


TO CIRCLE GLOBE WITH WIRELESS 
SYSTEM. 


There is being discussed in France a scheme 
for embracing the whole globe with stations 
erected wholly on French territory. To over- 
come difficulties due to atmospheric conditions. 
experts believe that it will be necessary to use 
generators of at least 1500-kw. capacity and to 
employ antennae at least 1500 ft. in height. The 
network of stations proposed would comprise the 
stations at Tahiti, New Caledonia, Indo-China, 
Djibouti, and France. The center of the ret- 
work is in France, and comprises three stations 
able to communicate respectively with (1) the 
United States, (2) Martinique and Brazil. and 
(3) West Africa. 


APPROVAL GIVEN ELECTRIFICATION 
OF SWEDISH RAILWAYS. 


The Swedish Parliament has definitely ap- 
proved of the electrification of the state railways 
between Stockholm and Goteborg and has appro- 
priated for the work 23,000,000 crowns (nor- 
mally $6,164,000). It is expected that the con- 
version from steam to electrical operation will 
be completed by 1925. 


MINOT, N. D, DEFEATS MUNICIPAL 
OWNERSHIP PLAN. 


At a special election held in the city of Minot, 
N. D.. July 13. to determine whether or not the 
city should own and operate its electric light, 
steam heat and telephone facilities, the vote stood 
560 in favor of municipal ownership and 877 
against the proposition. 


COMING CONVENTIONS. 


Michigan Section of the National Electric Light 
Association. Annual convention, Ottawa Beach, 
Mich., Aug. 24-26. Headquarters, Hotel Ottawa. 
Seeretary, Herbert Silvester, Ann Arbor, Mich. 


Nebraska Section of the National Electric Light 
Association. Annual convention, Omaha, Neb., 
Sept. 8-9. Secretary, B. H. Conlee, Nebraska Gas 
& Electric Co., Beatrice, Neb. 


Pennsvivania Electric Association. Annual 
convention, Bedford Springs, Pa., Sept. &-11. 
Secretary. H. M. Stine, 211 Locust street, Har- 
risburg, Pa. 


New England Section of the National Electric 
Light Association. Annual convention, Kineo, 
Me., Sept. 13-16. Secretary, O. A. Bursiel, 149 
Tremont street, Boston, Mass. 


IHuminating Engineering Soctety. Annual con- 
vention, Cleveland, Sept. 27-30.. General Secre- 
tary, Clarence L. Law, 29 West 39th street, New 
York City. 


National Association of Elected Contractors 
and Dealers. Annual convention, Baltimore, Md., 
Oct. 4-8. Headquarters, Southern Hotel. Secre- 
tary, W. H. Morton, 110 West 40th street, New 
York City. 

International Association of Municipal Elec- 
tricians. Annual convention, New Orleans, La., 
Oct. 19-22. Secretary, Clarence R. George, Hous- . 
ton, Tex. 
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COMMERCIAL PRACTICE 


New-Business Methods, Policies, Rates and Kindred Central-Station Matters for the 
Man Engaged in Selling Electricity 


METER SELDOM WATCHED BY USER 
OF ELECTRIC RANGE. 


Experience Shows That Though Often Installed, 
Customer Finds Advantages Outweigh Any 
Possible Extra Expense. 


When electric energy-consuming appliances: 
such as ranges and water heaters are installed, 
almost invariably the customer asks that a meter 
be installed at the expense of the utility, that he 
may determine and watch the energy consump- 
tion from time to time. There is a widespread 
opinion that the cost of operation is high and 
prospective users often unconsciously fear this 
proverbial high cost. 

Often the meters are installed, and the central 
station thinks it will be able to obtain some really 
valuable data as to load-factor, demand, peak 
and energy consumption for various operations. 
In almost every case these hopes are empty. In- 
quiry soon brings out the fact that the metering 
equipment is not being utilized. The customer 
tells that he finds he does not need the meter. 
He never worries about the energy consumption. 
Electric cooking is expensive. yes, but it does not 
matter because all the other advantages mask 
the cost. In other words, the user is an enthu- 
siast. He chooses to ignore the cost because the 
advantages and benefits of electric cooking are 
so apparent and real. He chooses to-ignore what 
is considered by many the chief objection to the 
use of electric ranges—the comparatively high 
cost of operation. 

Could anyone ask more than this? Could 
there be a better advertisement than this? Could 
there be a more decisive answer to those who 
béwail the high cost of energy when it comes to 
linking up electric heating devices? Based upon 
facts, there is only one reply, and that is that 
cleanliness, convenience, economy of time and 
edibles, absence of odors, more comfortable 


Summer a omforts 
for you—at home 


even though your weekly wash is 

eavy. Use an Electric Washing 
Machine—it saves labor, time and 
money. Delicate lingerie or coarse 
sheets—it doesn't matter which— 
they'll be cleaner and more care- 
fully washed, irrespective of the 
number. Save your energy—it pays. 


Blectric Washing 
Machines from 9150.08 uo 


Sold by local Electrical Dealers and by vur three Branch Offices 


Che United Electric Shops 139.5457 1S1 st 
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Facsimile of Two Advertisements Used by United Electric Light & Power Co., New York City 
Campalgn. ; 


working conditions, and so forth. make the item 
of energy cost, and even cost initially of the 
range, small and insignificant. 


INDIANA CENTRAL-STATION PLANTS 
HAVE BIG PROBLEM. 


Must Raise $88,000,000 in New Capital Within Next 
= Few Years to Meet Demand for Service, Says 
Utility Commissioner. 


To meet demands for service at least $88,000,- 
ooo -of new capital must be raised and expended 
by Indiana utilities in the next few years, ac- 
cording to Paul P. Haynes, a member of the 
Indiana Public Service Commission. He says 
that the after-the-war problem in Indiana meas- 
ures with that of Ilinois and that public interest 
demands that investors be encouraged to part 
with their sayings so that the expenditures may 
be made. 

“I contend that the first and most important 
step in solution of this problem is that the utili- 
ties of the country must teach the public to know 
that it is a partner in this vast enterprise,” Com- 
missioner Haynes said. “The public is a partner 
which tnevitably must suffer the losses and enjoy 
the prosperity of companies that dedicate them- 
selves to the public service.” . 


UNITED ELECTRIC LIGHT & POWER 
ADVERTISES APPLIANCES. 


The United Electric Light & Power Co., New 
York City. is running a series of 20 advertise- 
ments in the New York City daily newspapers 
during July and August under the caption, 
“Summer Comforts for You—at Home,” in 
which electrical appliances that tend to relieve 
the conditions during the warm months are fea- 
tured. Although the company. sells all of the 
appliances advertised the companv has not devi- 


Summer C omforts 


for you—at home 


from breakfast time on. An Elec- 
tric Grill will prepare your toast. 
cereal, eggs, bacon. chops or even 
small steaks—in the better way. 
Three graduated depths of cooking 
pans allow perfect utilization of 
the heating element at one time, 
right at the breakfast table. 


Electric Grilis 
from 912.50 up 


Sold by local Electrical Dealers and by our three Branch Offers 


The United Electric Shops 89-5450 Sasy 


OF Tne Uniteo Exsctas Licnr & Power Co. IS6- STREET & BWAY 


in Appliance Selling 
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ated from its policy adopted some time ago of 
including reference to local electrical dealers 
from whom the public may purchase the mer- 
chandise featured in the advertisements. 


METHODS OF INCREASING ELECTRIC 
SERVICE IN HOMES. 


Some points of interest to contractor-dealers 
were contained in the subject, “New Ways of 
Increasing the Use of Electric Service in the 
Home,” presented at the recent convention of 
the Ohio Electric Light Association by K. Fitz- 
patrick, Jr., lighting sales agent, Dayton Power 
& Light Co. 

“Why is it that there are more victrolas in the 
home today than washing machines? Is there a 
greater need for victrolas than washing ma- 
chines? Surely not,” said Mr. Fitzpatrick. 
“We have used the wrong selling methods. We 
have overlooked the fact that we are selling to 
the woman, and she is not interested in the par- 
ticular kind of product (electrical energy) -or 
how it is made. She is interested in the way it 
will do the work and the pleasures she will have 
after completing her work. 

“In the end it is the application of electric 
service in the home that will bring us increased 
revenue, that will tie us more closely to our cus- 
tomers and make them more appreciative of elec- 
tric service. Have we failed to educate our em- 
ployes and the electrical contractor to the point 
where they realize that electric service in the 
home does more and costs less than any other 
commodity ?” 

The discussions cited the neglect of customers 
after the sale of appliances, and pointed out that 
repair service would go a long way toward pop- 
ularizing electric service in the home. It was 
also agreed that further training in salesmanship 
was necessary for solicitors and salesmen of 
central-station companies. 


ATLANTIC COAST ELECTRIC GIVEN 
RATE INCREASE. 


The New Jersey Board of Public Utility Com- 
missioners has granted the Atlantic Coast Elec- 
tric Co., operating in Asbury Park, N. J., per- 
mission to increase its base rate for domestic 
service from Io to 12 cents per kw-hr. The new 
charge, effective with July service, will be appli- 
cable to the first 100 kw-hrs. used per month, and 
is graded to a minimum of 8.5 cents for con- 
sumption of over 2000 kw-hrs. per month, in 
place of the former 6.5-cent rate. 


COMMONWEALTH EDISON CO. ADDS 
TO ELECTRIC SHOP. 


The Commonwealth Edison Co., Chicago, has 
added 10,000 sq. ft. of floor space to its electric 
shop, already the largest central-station sales- 
room in the world, and now has entrances on 
three streets—Adams, South Clark and South 
Dearborn. The new addition is in the Marquette 
building on South Dearborn street and fronts 
approximately 100 ft. on that street, extending 
hack a like distance, where it opens into the older 
portion of the salesroom in the Commonwealth 
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Edison building. The new addition is decorated 
to conform with the remainder of the salesroom 
and will be used for a general showing of all 
appliances at the present time. It gives the elec- 
tric shop 100 ft. of additional display windows. 


PENNSYLVANIA COMMISSION RULES 
| IN COMPETITION CASE. 


Decides Company Has No Right to Discontinue 
Service to Customer Who Operates Small 
Lighting System of His Own. 


The Pennsylvania Public Service Commission 
in a recent decision ordered the Bucks County 
Electric Co. to restore service it had discontinued 
to Alexander J. Strathie and also ordered the 
company to eliminate a rule providing that cus- 
tomers under contract could use only electric 
power furnished by the company on their prem- 
ises. 

In this case the electric light company sought 
the enforcement of its rule which provides that: 


“The customer will not use on the premises any, 


electricity, except that furnished by the company, 
without the written consent of the company.” 
From the testimony given it appeared that the 
complainant (Strathie) was a user of electricity 
furnished by the company at his drug store and 
residence, the current being used for lighting and 
for driving a small motor connected with his 
soda water fountain. The landlord of Strathie 
installed a small lighting system, and Strathie 
secured a portion of his supply from this source, 
making use of the company’s service whenever 
that of the landlord proved inadequate or insuf- 
ficient. Upon being informed of this the com- 
pany discontinued service and refused to con- 
tinue it on the ground that Strathie was violating 
its rule. 

The company claimed this rule to be just and 
reasonable, and necessary in order to prevent a 
practice by which the customer could avail him- 
self of the company’s facilities for securing ser- 
vice which it 1s expensive to maintain, while he 
uses a competitor’s facilities for the balance of 
his requirements, which can be met at a low cost, 
because they demand a comparatively small in- 
vestment. The company protested that it should 
not be called upon to furnish stand-ready service 
to be used to supplement its competitor's inade- 
quate service, and that the company rule was 
designed to eliminate an unfair competitive con- 
dition and bring to the company the profitable, 
as well as the unprofitable, portion of the cus- 
tomer’s business. 

In making its ruling the commission said: 
“We are unable to agree with the contentions of 
the company in this case, insofar as it would 
accomplish its ptirpose by the enforcement of the 
rule quoted; we are of the opinion that a rule 
that requires a customer not to use any electricity 
except that furnished by the utility 1s unjust and 
unreasonable. The utility may adopt rates which 
will secure it an adequate and reasonable return 
for the service which a particular class of cus- 
tomers demands, but it cannot refuse service 
simply because the purchaser does not purchase 
all of his electricity from it.” 

The commission ordered the company to re- 
sume service to the customer. 
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CONTRACTOR-DEALER 


An Exchange of Ideas and Experiences on Advertising and Selling Methods, and Store- 
keeping for the Dealer in Electrical Goods 


DEALER FINDS EXCHANGE OF IDEAS This dealer pays voluntary tribute to the ef- 

AND METHODS PROFITABLE. forts of the Society for Electrical Development, 
through membership in which he says he has ben- - 
efited by utilizing information and advertising 
copy prepared by the society. He reports excel- 
lent results from the use of daily advertisements 
in the local newspapers. 


Credit Is Given by Contractor-Dealer in Ohio to 
Association Service and Co-operation for 
His Success in Business. 


That co-operation through the interchange of Mr. Poling uses a card index system to keep 
ideas and methods is beneficial to the electrical his mailing list of prospective customers up to 
contractor-dealer is the conviction of Frank C. date. He employs circular letters with fair suc- 
Poling, proprietor of the Service Electric Co., cess; also printed circulars, but he has never 
Mansfield, O. checked up the results of the latter. 

“We have always made it a point to insure a No special sales are conducted at the store of 
profit on each job,” says Mr. Poling, who freely the Service Electric Co. The dealer follows the 
gives to other contractor-dealers any information suggested schedule of the Society for Electrical 
regarding the conduct of his own business that Development in the matter of seasonable sales. 
may prove as valuable to them as it has to him. In the matter of lighting fixtures he says he keeps 
“It is still the practice of an occasional con- well stocked and gives considerable attention to 
tractor, in his anxiety to secure a large job, to sales because his profit in fixtures is sure. Re- 
forget profit and figure on the old method of pairs of appliances, no matter how small, are han- 
additional work for which he can make up any dled with promptness. 
discrepancies in his original figures. We have “We maintain prices and we extend credit to 
never accepted this view, but have always figured customers because we find we can in a great 
or work as outlined on the blue prints and speci- many instances sell a considerably larger bill of 
fications. If additional work developed it could goods by granting time payments,” says Mr. 
be handled on a basis fair to both parties. Poling. 


a 


Dressing a Show Window for Electric Washer Demonstration 


In this display a young woman is demonstrating the simplicity of the working parts of an electric washer and 
the various positions in which the wringer may be used. The utilitarian features of electric washing machines arc 
forcibly emphasized by window displays of this character. 
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Economic Practices in Merchandising and Contracting 
Demand Standardized Attachments 


Much Waste Results in Differing Types of Attaching Devices While 
Certain Other Practices Are Duplicated at a Loss to Manufacturers 


By GEORGE J. KIRKGASSER 


“What do we do with these two extra screws?” 


inquired the electrician’s helper of the journey- 


man electrician. 

“Throw ’em away,” was the reply. 

This same reply has been given to thousands 
of helpers upon discovery that, for every flush 
switch er flush receptacle, two screws are fur- 
nished by the switch or receptacle maker and 
two by the outlet-box manufacturer for secur- 
ing the switch or receptacle in place. Only 
two are needed. Approximately 20,000,000 of 
these screws have been wasted each vear. 

One of the organizations of electrical manu- 
facturers suggested the discontinuance of this 
practice several years ago, but there apparently 
kas been no result. Perhaps the manufacturers 
of outlet boxes may be trying to have the switch 
and receptacle manufacturers furnish the screws, 
or vice versa. Neither seems to be confident 
that the other will, so both still furnish them. 

It is needless to say that this waste 1s abso- 
lutely unnecessary and should be easy to ter- 
minate. The outlet-box manufacturers, it would 
seem, should furnish the screws, since they 
thread holes to receive them, although they may 
claim that the switches and receptacles should 
be furnished complete with screws for their 


mounting. At any rate, however, this economic - 


waste should be eliminated. The organization 
which originally made the suggestion should be 
able to assist in this, since much work along these 
lines has been accomplished, stimulating the 
spirit of co-operation and fair play. 


STANDARD RECEPTACLES AND PLUGS NEEDED. 


Another instance where co-operation for the 
benefit of the public seems necessary is that of 
attaching devices. Appliances, portable lamps 
and other electrical products used mainly in the 
homes have been provided with attachment 


‘plugs of all types and styles.: Even on high- 


prices floor and table lamps, cheap, solid plugs 
without the swivel feature are still on the mar- 
ket, making it necessary to twist the cord to 
screw the plug into the socket or screw-shell re- 
ceptacle to which it is attached. 

Until a few years ago neither separable type 
plugs were standardized nor were receptacles. 
The user was put to all sorts of inconvenience 
in connecting appliances to his electric circuits. 
The floor lamp had a plug that probably could 
only find an accommodating receptacle in the 
kitchen, the electric iron could not be connected 
in the laundry, the toaster worked nicely near 
the piano in the living room, while dad’s elec- 
tric shaving mug could only be attached to the 
receptacle near the laundry tubs. 

Even in the house supplied with a fair num- 
ber of outlet receptacles, the fact that each of 
the appliances carried a different kind of attach- 
ing device made their convement use impossible. 


Five manufacturers did set out several years 
ego to standardize plugs and receptacles, so that 
a start has been made in this direction. Every 
installing contractor can co-operate in this move- 
ment by seeing that receptacles installed per- 
mit the use of appliances at all outlets, and by 
encouraging the replacement of receptacles al- 
ready in use, as well as the equipping of devices 
in the home with separable caps of the stand- 
ard type to be used with these receptacles. 
There is money in doing this work at once, and 
since the use of electrical appliances must de- 
pend upon properly wired and equipped houses 
there is assured a constantly increasing market. 

This brings up the point of making further 
savings. If standard separable type receptacles 
and plugs are exclusively used, appliances in the 
future could be equipped by the manufacturer 
with only the cap of the plug and not the screw- 
shell body portion. In one home a recent check 
showed that there were six attachment-plug 
bodies which had been removed from the appli- 
ances, since all the receptacles in the house were 
standard, and all appliances came equipped with 
the standard plug or were changed so that they 
did conform. A saving of about 10,000,000 
separable-plug bodies could easily be made each 
year if a concerted effort was made. 


ELIMINATION OF OTHER WASTES. 


Eliminating waste is always a good thing. En- 
couraging standardization means an economic 
saving, and, since it gives the user greater con- 
venience and flexibility, means the eventual in- 
crease in sales of electrical goods, resulting in 
increasingly bigger business for the electrical 
contractor. 

Other cases of waste are often the result of 
careless legislation, something contractor-dealers 
through their organizations should work to pre- 
vent. In one part of the country there was a 
rule which required a separate meter for every 
motor no matter if only of fractional horse- 
power, while for a kitchen range with much 
greater capacity no extra meter was required. 
This would seem to be a good thing for manu- 
facturers of meters, but in the long run any- 
thing of this kind running counter to common 
sense and economic laws cannot be for the good 
of all concerned in the industry. 

No motors under 5 hp. were permitted in 
another locality. This resulted in larger sales 
when they were made, but held down the num- 
ber of installations. From an engineering and 
power company standpoint the use of a motor 
larger than required is poor practice. 

Further economic gains could also be made if 
lamps, electric flatirons, toasters, percolators, 
etc., could be made for fewer voltage ranges. 
Around 110 volts the manufacturer provides ap- 
paratus for 100-107, 108-115, 116-125 volts; 
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around 220 volts, he provides for 210-225, 226- 
235, 236-250 volts. And the distributor must 
carry a larger assortment and invest more money, 
on which interest must be paid. With lighting 
companies all over the country standardizing to 
a greater extent on the voltages of their sys- 


tems, a big waste would be eliminated in connec- ` 


tion with appliances used on these systems as 
well as in other ways. 

This standardization and elimination of waste 
is one answer to the production problems. The 
cost of producing would be decreased and the 
amount of material carried would be decreased. 
A distributor, instead of carrying say 1000 ar- 
ticles covering various voltage ranges, could re- 
duce that to 500 if fewer ranges would suffice. 
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His turnover would be better and his investment 
smaller. 

An order received by a manufacturer with- 
out the voltage ranges specified requires the writ- 
ing of a letter to inquire concerning this, and a — 


- reply, all of which takes time and money. He 


may then find a good supply on hand and in 
production, but upon investigation learn that 
nothing of the voltage range desired is to be 
had. 

The average householder does not know the 
voltage of the current supply at his house, al- 
though the contractor can ascertain this by call- 
ing on the lighting company. This is a loss of 
time and could be avoided if there was standard- 
ization of voltage ranges. 
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Electrical Dealers Ready to Make This Year the Largest 
Harvest Time for Washing Machine Sales 


Unusually Attractive Window Displays and Demonstrations Have Been 
Designed to Appeal to Prospective Customers During Sultry Weather 


By ERNEST C. DENCH 


More electric washing machine window dis- 
plays are arranged during the summer months 
than during the other months of the year. The 
reason for this sudden outburst of activity 1s 
that summer is the season of the year when the 
housewife is in a more respondent mood to 
lightening her household duties. No self-respect- 
ing housewife who has the necessary means and 
facilities will be found perspiring over a wash- 
board after she has been convinced that the elec- 
trical way is by far the best. 

G. L. Lanneau, Charleston, S. C., was respon- 
sible for a highly i ingenious window display. In 
the middle of the display was a very elaborate 
baby basket inside which a lifelike baby doll was 
seated. An accompanying card contained the 
message: “The Newest Washing Way. Do It 
by Electricity.” Surrounding the basket were 
several types of electric washing machines with 
a rose attached to each. 

Hanging in the trim was an amusing cartoon 
captioned: “Washday in the Ark.” The cartoon 
Showed a busy day among the animals. The 
elephant was attending an electric washer with 
his trunk,. while his mate was swinging a baby 
elephant in a baby jumper. A donkey was at 
the antiquated washtub, scrubbing vigorously. 
Also in the cartoon was a polar bear ironing 
with an electric flatiron at a patent folding iron- 
ing board. In the background were two 
monkeys, each provided with a basket of patent 
clothes pins, hanging out the wash on a line. 
The back of the trim was hung with roller shades 
and the floor was covered with grass rugs. The 
effectiveness of the display. would have been 
greatly increased had cardboard cut-outs of the 
animals and washing machines been placed in the 
window instead of employing the cartoon. 

At a store recently opened in Washington, 
D. C., by the local agent for a washing machine 
manufacturer, an electric washer was revealed 
in the middle of the window. At the right was 


a wax automaton of a worn-out woman scrub- 
bing clothes on a washboard, animated by elec- 
tricity. At the left was a wax figure of a 
woman sitting by the side of the electric washer. 
She held a book in her hand, was rocking in a 
chair and laughing as though she had no-cares 
in the wide, wide world. The contrast was ob- 
vious and the sales results excellent. 


EFFECTIVE CONTRAST IN WINDOW DISPLAY. 


The Public Service Electric Co., Newark, 
N. J., arranged an electrical washer in its win- 
dow, with chains of baby blue ribbon extending 
from the different parts of the washer to down 
in front, where there were cards calling attention 
to the machine parts so emphasized, as follows: 

“Just press the button to start or stop the washing 
machine.” 

“All meving parts are inclosed.” 

“No special wiring; will connect to any lamp socket.” 

“Wooden cylinder; will never injure the finest linen.” 

“Rust proof metal and wood tank; make for solid 
and strong construction.” 

“Reversible wringer with safety release; can be 
operated while clothes are being washed.” 

The Lion Electric Co., Brooklyn, N. Y., 
backed up its washer display with this appeal 
to the man of the house: “If your husband had 
to do the washing he would get an electric 
washer.” 

Gill & Peplow, Decatur, Ill., struck a very 
human note with the window card that appeared 
in connection with a washer exhibit. The card 
stated that: “A httle woman can do a big 
washing on this machine without effort. Elec- 
tricity does the work.” 

Olds. Wortman & Kings, Portland, Ore., 
showed at one side in a window display the figure 
of a woman standing at an electric mangle. At. 
the opposite side was another female figure 
standing before an electric washing machine. 
Both of the figures were daintily gowned in 
gingham and shown in attractive poses. In the 
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middle of the trim was another figure leaning 
over a wooden washtub. The woman's hair was 
very much disarranged while her face was 
marked with lines and hollows. The woman had 
on an old apron over her untidy garments, while 
the tub she operated was filled with water and 
dirty clothing. 

The Sacramento Appliance Co., Sacramento, 
Cal., divided its window into two sections by 
means of a white fence about 2.5 ft. high. On 
one side appeared the figure of a woman bend- 
ing over a steaming washtub, scrubbing away 
for dear life. The floor under her was dirty, 
with old broom straws littering the floor, and 
a smoky oil lamp burning on the table, on which 
was also a sooty-looking flatiron. The woman 
looked most unhappy. 

On the other side of the fence was a woman 
resting in an easy chair with an electric fan 
cooling her, and the electric washer doing the 
washing for her. The room was equipped with 
electric lights, while the vacuum cleaner served 
to explain the clean floor. In the model room 
were several other convenient electrical house- 
hold appliances. 


AN ARTISTIC WASHER SETTING. 


The Ernst Hardware Co., Seattle, Wash., 
trimmed an artistic window of the kind that is 
eenerally arranged to sell high-class suites of 
furniture. The decoration was executed in a 
warm grey. The entrance to the model room 
vas approached under an artistic archway, 
achieved by graceful folds- of the two valances 
of natural monks’ cloth, with cream scrim cur- 
tains drawn to the pilasters at either side by 
Chinese tassels of the same shades. Sewn onto 
the scrim curtains were blue birds, fashioned out 
of blue felt, while suspended from a bracket at- 
tached to each pilaster was a grey Chinese bird 
cage, from which was suspended a Chinese tassel 
.and bow of tulle. In the model laundry were 
two electric washers and an electric ironing ma- 
chine. 

Wanamakers, in New York City, recently ran 
an announcement in the local daily newspapers 
that was an editorial, magazine article and an 
advertisement all in one. Choice extracts from 
the announcement in question are reproduced 
below: 


ELECTRICITY LESSENS WORK AND IN- 
CREASES RESULTS IN THE HOUSE. 


Home is a place in which to relax, to play, to enjoy 
the companionship of family life unspoiled by the 
mechanics and jars of living. Ideal, of course, but 
we all try to attain it in some degree. Nowadays the 
chief topic of conversation among home makers is 
the service problem. Great expense, waste, constant 
change, worry, inefficiency—all go to make home a 


chaotic bugbear to many families. Away with the ` 


many hands and feet which in manorial days made 
life easy and smooth for master and mistress. 


ELECTRICITY 


will take the place of much human labor and it rest- 
fully omits the human equation which so invariably 
complicates living. Turn on the switch, day or night, 
and have your wish fulfilled with no unhappy alterca- 
tions to make your wish a curse. 


THE WASHING MACHINE 


can be used in the bathroom of a small studio: in 
the laundry of a small house or apartment: in the 
laundry of an elaborate establishment. Melt the soap, 
run in the hot water, put in the clothes, pour on the 
soap, turn on the current, close the cover, and leave 
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the machine to do the work! In about twenty minutes, 
repeat the operations. In 2 hours’ time the week’s 
washing is a thing of the past. 

NO RUBBING—It is estimated that 90% of the 
clothes are rubbed out, not worn out. . 

Daintiest fabrics, as well as sturdiest, can be safely 
used in the machine. 

NO CONFUSION—No laundry steams or odors, 
no noise; and the machine can be rolled through a 
doorway and put out of the way or used as an extra 
table in the kitchen for the rest of the week. 

COST OF OPERATION—A week’s washing can 
ve done at an electric power cost of from 3 to 5 
cents a week for a family of six. | 


KANSAS CITY ELECTRICAL INDUSTRY 
IN CAMPAIGN. 


Interest in Electrical Appliances Is Stimulated by 


Co-operative Advertising in Sunday News- 
papers Throughout the Year. 


Contractor-dealers of Kansas City, Mo., are 
profiting through the co-operation of electrical in- 
terests in an advertising campaign in local Sun- 
day newspapers for the purpose of stimulating 
the sale of appliances at electrical stores and to 
educate the people of that city to the fact that 
the electrieal business now occupies as high a 


e 
Electric Ranges Have ved 
e 
Their Worth 
UAW kletne Ranges were installed ia Ameren homes last 
year. Far inure families will gue up bess efficient cooking metie 
ods Fu the Eloctiie Rapge this veut. 
Perfect cooking requires a heat that is under perfect control. The 
heat must be without odor, without smoke—ebeolately clean. 
Only the Ejectrie Range mects tbosc requirements. 
Tests prove there is less food shriokage— less taste on the Elertrid 
Rance. With the high cost of foud this is mest Important. The 
klectric Rauge retains all the nourishment vou buy. 
* beet rie cookery can be applicd to any aired 

family. That includes your family. 
Stop in at one of Kansas (11) `s progressive 
Elevtric cuocerns next tia vou are shop- 

ing and sec what cooking vu an Blertrie 

anze really means. i: will be mighty in- 
teresting and instructive—and coavinciag. 


ELECTRICAL INTERESTS 


OF KANSAS CITY 


Ne, This is the feerth of a serves of edverticnse 
meats ou Electrical Appiiceces ead Flectrtcal 
Service, Read them every Sunday. 


Saanen m 


Sample of Advertisement Used In Campalgn by Electrical 
Interests of Kansas City, Mo. 


plane as banking and other commercial interests. 

Kansas City has three Sunday newspapers. In 
each one of these there appears every Sunday an 
advertisement occupying a prominent space three 
columns wide by 10 ins. deep, with copy and lay- 
out similar to the sample illustrated herewith. 
There is, of course, a change of copy each week. 
All the advertisements, however, are signed 
“Electrical Interests of Kansas City” and bear in 
the lower left-hand corner the slogan trade mark 
of the campaign captioned “Do It Electrically— 
The Symbol of Good Electrical Goods.” This 
slogan is also featured on a large window card 
and displaved by all dealers who are members of 
the campaign, 
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QUESTIONS AND ANSWERS 


All readers are invited to submit questions and 
answers to this department. Anonymous communica- 
tions will not be considered. Questions should relate 
to electrical matters of any kind. Answers contributed 
by readers should be submitted preferably within eight 
days of the date of publication of the question and 
should be limited, if possible, to 300 words. Payment 
wili be made for all answers published. 


Questions. 


No. 492.—Loap-Factor oN DISTRIBUTION TRANS- 
FORMERS.—What is the customary ratio of maximum 
load to average load carried on distribution transform- 
ers serving purely residence neighborhoods when but 
few appliances are in use? What is the ratio when a 
considerable number of appliances are fairly well dis- 
tributed among the customers? What is the ratio of 
total kw-hr. output of such transformers to their total 
kw-hr. capacity when working at their maximum de- 
mand? What transformer capacity should be installed 
per kilowatt of total connected load for purely lighting 
load and for a load involving the use of appliances as 
_ well as lighting?—R. H. C., Woodland, III. 


No. 494.—OpeEraATING 60-CycLE Motor on 50 CYcLES.— 
I have a 220-volt, 1200-r.p.m., 60-cycle induction motor 
which I want to install on a circuit operating at 220 
volts and 50 cycles. The machine is in good order and 
is free from grounds, having been tested out with a 
pressure of 750 volts between winding and core. It 
operates without any unusual sound and without heat- 
ing at no load, but I am not certain just what would 
take place if the machine was put under load, which 
will be about 7.5 hp. for a period of 10 hrs. per day. 
Should the motor be rewound or will it operate safely 
at 7.5 hp.?—H. F. W., Logansport, Ind. 


No. 497.—UsE oF REACTORS ON TRANSMISSION LINES. 
—What are the factors which govern the size of a 
reactor that should be installed on a transmission cable 
to give protection from grounds? Do reactors that are 
suitable for protection against short-circuits give the 
same degree of protection against grounds? Are re- 
actors essential or useful on well constructed overhead 
lines? Can overload relays be safely eliminated on lines 
that are properly protected by reactors?—A. B. R, 
Peoria, Ill. 


No. 498.—Moror-OperATED CENTRIFUGAL PuMP.— 
I have recently re-installed a motor-driven centrifugal 
pump and have had a considerable amount of trouble in 
trying to make it operate. This pump is driven by a 
three-phase 5-hp. induction motor having a synchronous 
speed of 1200 r.p.m. The pump, as originally installed, 
delivered water from a tank at about the same elevation 
as the pump suction to another tank located 25 ft. above. 
As now installed, the pump has to raise the water only 
about 7.5 ft., but continually blows the fuses and heats 
up badly. The motor is not grounded or short-circuited 
and the pump seems to be in good order. I have in- 
creased the suction and discharge lines from 2-in. to 
3-in. pipe without relieving the trouble. What can be 
the cause of the difficulty ?—B. R. D., Atlanta, Ga. 


No. 499.—ILLUMINATION IN A BarBER SHop.—What 
intensity of illumination should be provided for the 
working positions in a barber shop? What is the best 
method of securing the proper illumination in a manner 
that will not cause discomfort to the person im the 
chair or to the barber ?—N. O. C., Detroit, Mich. 


Answers. 


No. 493.—INFLUENCE OF PAINT or WHITEWASH ON 
WATTAGE REQUIRED TO LigHT Larce Spaces.—What 
effect, if any, does the application of good white paint 
or whitewash have on the wattage per foot-candle 
required to light a workroom 60 by 160 ft, with a 
12-ft. ceiling?’ The side walls are of rough brick and 
the ceiling is of wood and is divided into 5 by 15-ft. 
panels by the beam and girder structure supporting the 
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Hoor above. It is intended to light the room by means 
of type C lamps used in connection with steel enameled 
retlectors.—A. C. R., Kentland, Ind. 

Answer. — The rough construction of the build- 
ing under consideration would present a very 
poor surface for the reflection of the light from 
the side walls and for any light which might 
teach the ceiling. Accordingly, the utilization 
constant of such an installation would be rather 
low. The same amount of light may be pro- 
duced on a working plane, by the use of ap- 
proximately 10% less wattage, if the walls and 
ceiling were painted with a white paint of high 
reflecting value. For example, in a room of this 
size using RLM standard dome reflectors and 
bowl-enameled type C lamps, it would be neces- 
sary to employ approximately 1.15 watts per 
sq. ft. of floor area to produce 8 foot-candles 
under the dark surroundings, while it would re- 
quire only approximately 1.05 watts per sq. ft. 
of floor area to produce the same intensity if 
the walls and ceilings of the room were painted 
white. 

It is advisable, in painting a plant of this char- 
acter, to employ two or three under coats of 
white paint in order to fill up the irregularities 
and present a more even surface for the final 
coat. This, in turn, should be of a flat-white 
finish, rather than a gloss finish in order to pre- 
vent any glaring conditions from a direct dif- 
fusion of the light source. 

The economics of the question also demand 
that a paint should be selected which will not 
depreciate with age, as well as having a high 
initial reflecting value. Many paints, especially 
those of the calcimine type, have a very rapid 
depreciation due to their porous condition which, 
ir time, collects dirt and dust very readily. 
White lead and oil, on the other hand, also de- 
precitae, due to the yellowing of the paint after 
being subjected to daylight, thus cutting down 
the reflecting value of the painted surface. 

Probably the best paint obtainable for this 
purpose is a flat-white enamel (magnesium bear- 
ing). This not only presents a highly efficient 
reflecting surface at the beginning, but it also 
has a very small depreciation after ageing and, 
consequently, there is no necessity for repainting 
as often as when a less efficient paint is em- 
ployed. 

It has been found that it is possible for the 


‘illuminating efficiency of a room, painted with a 


poor reflecting surface, to depreciate from 15 to 
20% due alone to the decrease of the reflection 
coefficient of the painted surface. In other 
words, after a two-year period, it would be nec- 
essary to supply that percentage more wattage 
in order to obtain the same amount of light as 
when the paint was first appled—A. S. T., 
Harrison, N. J. 


Answer.—The use of steel enameled reflectors 
of the bowl type will effectually prevent any di- 
rect rays of light from the lamps reaching the 
ceiling. The color of the ceiling will therefore 
have but little effect upon the illumination of the 
workroom. Owing to the small amount of ef- 
fective wall surface below the line of the reflect- 
crs, compared to the size of the room, the finish 


`of the walls will have but a slight bearing on the 


wattage required for proper illumination --H_ S. 
R., Wahpeton, N. D. 
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BOOK REVIEWS 


“Artificial Light.” by M. Luckiesh. New York: The 
Century Co. Cloth, 366 pp. (5 ins. by 8 ins.), with illus- 
trations. Supplied by Electrical Review Publishing 
Co., Inc. 

The author has treated the subject of artificial 
light in an historical fashion for the benefit of 
the average reader. No attempt has been made 
to discuss the physical or mathematical laws that 
apply to the propagation and utilization of light, 
but, rather, the author has taken up the task of 
telling what light has done and what it 1s now 
doing for mankind. 

Light and progress, primitive light sources, 
the ceremonial use of light. and other similar 
subjects are treated in the first chapters. Inter- 
esting pictures of early lamps and fire-containers 
serve to illustrate this portion of the text. A 
chapter dealing with the science of light produc- 
tion serves to introduce the general subject of 
modern illumination, which is taken up and dis- 
cussed from many angles. Under the subject of 
modern gas lighting, the various kinds of illu- 
minating gas are described, together with a brief 
outline of their method of production. Separate 
chapters are devoted to the arc and the incan- 
descent-filament electric lamps and another chap- 
ter treats of the light of the future. Street light- 
ing is treated historically and an entire chapter 
is devoted to the history and development of 
lighthouses. Artificial light in warfare, signal- 
ling, cost of light, light and health, light in the 
home and other subjects are covered in both an 
interesting and instructive manner. 


“Armature Winding and Motor Repair.” By Daniel 
H. Baymer. New York: McGraw-Hill Book Co., Inc., 
Cloth, 514 pp. (5% ins. by & ins.) with 301 illustra- 
tions and many useful tables. Supplied by Electrical 
Review Publishing Co., Inc., for 

In this book no attempt is made to discuss the 
subject of armature winding from a theoretical 
or design standpoint. On the contrary, it is a 
compilation of methods that are used by repair- 
men and armature winders. Information as to 
practices and methods of doing work has been 
drawn from a variety of sources, much of the 
data being secured in shops where the actual 
methods described are in everyday use. 

The illustrations cover every phase of the in- 
formation given in the test and include photo- 
graphs of coils, armature cores, winding work in 
progress on all styles and sizes of machines and 
in various stages of completion. Diagrams 
show, in great detail, the various types and 
styles of coils, windings, slots, insulations and 
connections. Numerous tabulations give detailed 
information as to what values should be allowed 
for various quantities, how coils should be con- 
nected and what sizes of materials should be 
vsed. l 

Special chapters are devoted to the discussion 
of d-c. windings, a-c. windings, repair-shop 
methods of rewinding d-c. motors, making com- 
mutator connections, testing d-c. windings, opera- 
tions before and after winding d-c. armatures, 
insulating of and for d-c. and a-c. windings, 


repair-shop methods for rewinding a-c. machines, 
adapting d-c. motors to changed conditions, re- 
connecting induction motors, commutator re- 
pairs, brushes and brush trouble, inspection and 
repair of motors, generators and starters, motor 
and generator troubles, special troubles and tools 
and equipment. An appendix includes many 
tables of reference data. 


“Electricity.” By Reg. E. Neale. New York: Isaac 
Pitman & Sons. Cloth, 136 pp. (4.5 ins. by 7 ins.) 
with 45 illustrations. Supplied by Electrical Review 
Publishing Co., Inc., for $1. 

A brief review of general nature of electricity, 
its generation and utilization is presented. Brief 
comment is made on the sources of electricity 
and the kinds of current that may be produced. 
Diagrammatic illustrations show the generation 
of single, two and three-phase voltage and the 
rectification of a single-phase wave. Methods of 
measuring and selling electric service are briefly 
described and diagrams show how the a-c. volt- 
age and current waves combine to produce a 
power wave. Generating and distributing prac- 
tice are described in relation to both large and 
small demands. Switches and switch mechan- 
isms, control apparatus, substations, transform- 
ers, batteries and other devices are treated in a 
manner to make clear the general principles of 
their construction or use. 

About one-half of the book is devoted to the 
various applications of electrical power to the 
use of man. Lighting, heating, cooking, motor 
applications, traction, electrochemical, furnace 
and signalling services are described and illus- 
trated sufhciently to give an idea of the part 
taken by electrical energy in these fields. 


“Spot and Arc Welding.” By H. A. Horner. 
Philadelphia: J. B. Lippincott Co. Cloth, 296 pp. 
(5 ins. by 7.5 ins.), with numerous illustrations and 
oe Supplied by Electrical Review Publishing Co., 
ne. 

The author undertakes in this book to present 
the available information on electric welding in 
order to establish the fact that welding is satis- 
factory for heavy construction work. Much in- 
formation taken from the experience of the 
Emergency Fleet Corp. is presented to show the 
actual strength of joints made by various types 
of electric welds as compared with similar Upe 
of riveted joints. 

Materials to be welded are discussed in the 
first chaper, only such materials being treated’ as 
are useful in actual heavy construction work. 
Various systems of welding are described and an 
entire chapter is devoted to spot welding. In 
this chapter many details of the process are taken 
up and discussed. Illustrations show a number 
of heavy welding machines and their application 
to large work, and a mass of test data shows the 
actual strength of welds made under varying 
circumstances. Arc welding is illustrated in 
actual application to various services, particular 
attention being given to car couplings and other 
heavy railroad materials. Special consideration 
is given to the mechanical process of arc weld- 
ing, and a set of illustrations show in detail the 
ditference between good and bad work. Consid- 
erable space is given to the various theories of 
welding. 
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NEW APPLIANCES 


- Newly Developed and Improved Electrical and Mechanical Apparatus, Appliances, and Devices 


Now Being Placed on the Market 


Self-Cleansing Dishwasher. 


With the spread of the electrical idea 
the electric household dishwasher is tak- 
. ing its place along with the electric 


Illustrating Capacity of “Star” Electric 


Dish Washer. 


washer, wringer, vacuum cleaner, sew- 
ing machine and other household con- 
veniences. The “Star” electric dish- 
washer, manufactured by the Fitzgerald 
Manufacturing Co., Torrington, Conn., 
is an all-metal machine, rectangular in 
shape and equipped with casters. The 
household size is 32 ins. long, 24 ins. 
wide and 35 ins. high. The all-copper 
top serves as a kitchen table when 
closed. (The washer is thoroughly 
cleaned and sterilized along with the 


“Star” Household 


Electric Dish Washer, 
Size. 


dishes in the process of washing and 
rinsing, making an additional cleaning 
unnecessary. 


All-Metal Washing Machine. 


Continued shortage and high cost of 
all classes of labor, including domestic 
help, is producing an increasing demand 
for labor-saving equipment. Domestic 
washing machines of a good quality are 
being purchased as fast as they can be 
manufactured, and in many instances 


even before they are available. In order 
to meet this demand, the Voss Brothers 
Manufacturing Co., Davenport, Ia., has 
produced the Voss “Sea Wave Washer.” 
The name was chosen to represent the 
figure-eight motion of the water when in 
operation. 

A perfectly smooth tub is used in this 
machine, and the characteristic motion 
of the water is produced by a curve on 
each side of the top of the tub. Heat 
insulation is provided for the body of 
the tub in order to prevent the rapid 
cooling of its contents, the manufacturer 
stating that water will remain hot 
enough for use for a period of 5 hrs. 
This heat insulation is secured by plac- 
ing two thicknesses of fiber material 
between two layers of sheet metal in 
the construction of the washing body. 
Tinned copper is used for the inside 


be i a, k 


Voss “Sea Wave Washer" of All-Metal 


Construction. 


lining, and tinned sheet metal is used 
for the outside. 

Safety and reliability are two of the 
prominent characteristics aimed at in the 
design of this machine. Spring doors 
provide a flexible space at the ends of 
the cabinet which surrounds and in- 
closes the entire mechanism. The frame- 
work is built up of 2-in. angle irons, 
and large rollers provide for the easy 
movement of the machine from place 
to place. A safety wringer of the 
swinging type comes to a convenient po- 
sition for wringing material either into 
or out of the machine. A handle at the 
side serves to connect the wringer to the 
motor within the cabinet, and the usual 
mechanisms are provided to vary its 
position and reverse its direction of op- 
eration. A new factory for quantity 
production of this machine will be com- 
pleted in August of this year, and 
shortly afterward a fairly large output 
will be available for the market. 


1920 Model Appliances for Table 
and Kitchen Use. 


Among the table and kitchen ap- 
phances placed on the market recently 
by the Redtop Electric Co., Inc., 8 West 
19th street, New York City, are several 
electric combination stoves and a three- 
heat electric flatiron with heat-regulat- 
ing plug. These appliances are manu- 


No. 108 ‘‘Redtop’’ Electric Stove. 


'factured under the Marsh patent license. 


The metal parts are all highly nickel- 
plated and polished, and each is 
equipped with 6 ft. of asbestos-covered 
cord and an attachment plug. 

The heating area of the “Everhot” 
flatiron covers the entire bottom. The 
feature of this appliance is the heat- 
regulating plug which is graduated to 
give three heats, 125 watts, 275 watts or 
550 watts, by placing the plug so that 
the number thereon representing the 
heat desired is over the corresponding 
number marked on the flatiron. The 
weight of the flatiron is 6.5 lbs., and it 
is equipped with stand or heel-plate. 

The electric stoves, Nos. 104 and 108, 
here illustrated, are equipped with in- 
terchangeable heating units and with the 
“Fitzall” plug, which permits the use of 
different styles of heating devices on a 
table at the same meal without having to 
rise and change the cord at the socket. 

The 1920 “Fitzall’ plug eliminates 
loose nuts by having threaded bushings 


No. 104 ‘‘Redtop”’ Electric Stove. 


cast into one side of the plug-case to re- 
ceive the machine screws holding the 
case together. 


Storage Battery for Starting and 
Lighting Service. 

The increasing service demanded from 
the electrical equipment of automobiles 
calls for a continued improvement in 
the quality of storage batteries required. 
Long life, reliability and economy of 
space and weight are some of the feat- 
tures required in a good battery for 
starting and lighting service. The bat- 
tery now being manufactured by the 
Dixie Storage Battery Co., Baltimore, 
is intended to meet this demand. 


~~ 
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LATEST APPROVED APPLIANCES 


Approved by Underwriters’ Laboratories, Following Examination and Tests Conducted Under the 


Standards of the National Electrical Code 


Fixture Fittings.—S. & W. Electric 
Co., 274 Grand River avenue, Detroit, 
Mich. Listed April 9, 1920. 

“S. & W.” fixture hanger, consisting 
of metal framework inserted in hole 
in end of piece of threaded pipe used 
as fixture stem; designed for use in 
old work as fixture and outlet-box 
support. 


Fixture Fittings.—Universal Manu- 
facturing Co., 2633 Randolph street, 
© Lincoln, Neb. Listed March 29. 1920. 

Fixture support of sheet steel for 
surface mounting or use with conduit 
boxes; “Universal Bipod.” 


Fixtures.—Henrich Reflector + Co., 
222 West 35th street. New York City. 
Listed March 10, 1920. 

Show window and showcase type of 
fixtures, 


Heaters, Air.—Electro Steam Radi- 
- ator Co., 22 West Monroe street, Chi- 

cago. Listed May 25, 1920. 

“Electro Steam.” Portable, hermet- 
ically sealed radiator of pressed-stecl 
sections with welded joints, contain- 
ing small quantity of water vaporized 
by self-contained electric heating unit 
immersed in liquid in lower part of 


Electro-Steam Radiator. 


device, and connected to supply cir- 
cuit by flexible cord and separable at- 
tachment plug; Style A, 110 volts, 600 
watts. 


Ground Clamps.—Wurd_ Electric 
Co., 1411 Walnut street, Philadelphia. 
Listed April 20, 1920. 

“Ward” ground clamp for use with 
rigid l-in. conduit or less. 


Ground Clamps. — Windman Elec- 


tric Mfg. Co.. Perth Amboy, N. J 
Listed April 23, 1920. 

“Windman”’ 
with rigid 2-in. conduit o1 less. 


moplax” 


ground clamps for use 


Fuses, Renewable Plug.—Economy 
Fuse & Manufacturing Co. of Canada, 
Montreal, Can. Listed June 11, 1920. 

“Economy” renewable plug fuses 
consisting of “Thermoplax’” casing 


with screw shell. removable “Ther- 
plug containing 


center con- 


“Economy” Renewable Plug Fuses. 


tact and clamps for fusible element 
and sheet-imetal fusible elements; 0-30 
amperes, 125 volts. 


Outlet Bushings.—Walker Bros. & 
Haviland, 18 Vesey street, New York 
City. Listed April 12, 1920. 

Bushings of zinc alloy having read- 
ily removable metal closures to pre- 
vent entry of foreign material into 
conduit prior to installation of wires: 
distinguishing marking: Knurled edge, 
word “Bushettes” on closure and let- 
ter “B” on bushing; %, % and l-in. 
sizes. 


Ground Clamps — Frankel Light Co, 
5016 Woodland avenue, Cleveland. 
Listed May 18, 1920. 

“Ohio” ground clamps for use with 
r'gid conduit. 


Ground Clamps. — Potter - Acme 
Manufacturing Co.. 912 Champlain 
avenue. N. W.. Cleveland. Listed 
June 15, 1920. 

“P.” ground clamps for use with 
rigid conduit. 


Attachment Plugs, Fuseless.—The 
Bryant Electric Co., Bridgeport, Conn. 
Listed June 4 1920. 

“Spartan” fuseless attachm ent 
plugs; 660 wa:ts. 250 volts: catalog 
No. 700: separable caps, catalog Nos 
KN, MA to ME, MN. 


Automobile Starters. — Allis-Chal- 
mers Manufacturing Co. Bullock 
Works, Norwood, O. Listed June 5, 
1920. 

Oil-immersed switch and trans- 
former mounted as unit in metal case, 
with or without overload and no-volt- 
age release coils: capacity 200 hp. or 
less, 600 volts or less: Type N-3. 


Conduit Boxes.—Thomas & Betts, 
63 Vesey street, New York City. List- 
ed May 18, 1920. 

“Standard” conduit hoxes: 


catalog 
Nos. 160 and 161. l 


` Cutout Bases. Plug Fuse.—Square 
e o., Detroit. Mich. Listed May 25, 
20. 


“Square D” plug-fuse coutout bases; 
30-ampere; 125-volt cutout base 
mounted in steel box and adapted for 
two-wire distribution from either two 


or three-wire service; catalog No.' 


35211 


Flatirons.— The Dover Manufactur- 
ing Co., Dover, O. Listed May 28, 


1920. 

S >” .550 watts, 95-125 volts; 
“Dover” 6-D, 675; “A-Best-O,” 570- 
625 watts, 95-125 volts; catalog No. 
6-⁄4-L. 


Flatirons. — Westinghouse Electric 
& Manufacturing Co., East Pitts- 
turgh, Pa. Listed May 14, 1920. 

“Westinghouse” laundry iron, Type 
M; 32-240 volts, 550 watts, 6.5 Ibs.; 
styles 283427-32. 


Fuses, Renewable Cartridge.—Pierce 
Fuse Corp., 752 Main street, Buffalo, 
N. Y. Listed June 11, 1920. 

“Pierce” cartridge - inclosed fuse; 
C-600 amperes. 250 volts. 


Switches, Inclosed.—T rum bull- 
Vanderpoel Electric Manufacturing 
Co.. Bantam, Conn. Listed June 8, 


1920. 
Double-pole switch and cutout base, 


Mason Sarety Switch. 


for standard- -cartridge-inclosed fuses, 
inclosed in metal case and manually 
operable without opening case; so de- 
signed and constructed that it cannot 
be installed or used in a manner to 
expose normally current-carrying 
parts to contact by persons replacing 
or inspecting fuses; “Mason Safety 
Switch” 30 amperes, 250 volts; cata- 
log No. 8322. 


Switches, Knife.—Danbury Electric 
Manufacturing Co., Danbury, Conn. 
Listed June 2, 1920. . 

“Triangle DE.” 30 amperes, 12) 
volts; catalog Nos. 100, 101. 
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ACTIVITIES IN THE TRADE 


Business Developments, Sales Agencies, Trade Literature and Miscellaneous Items Concerning 
Electrical Manufacturers and Allied Business Interests 


Janick & Golde, New York City, 
manufacturers of electrical supplies, 
have leased property at 764 Eighth 


avenue, for local operations. ° 
Tollner Electric Co., 1174 Bedford 
avenue, Brooklyn, N. Y. manufac- 


turer of electrical specialties, has in- 
creased its capital stock from $15,000 
to $35,000. 


American Electric Co., Newark, N. 
J.. has filed notice of organization to 
operate a works at 617 Hunterdon 
street. Max Tischler is the head of 
the company. 


North East Electric Co.. 348 Whit- 
ney street, Rochester, N. Y., manufac- 
turer of electrical specialties, has in- 
creased its capital from $3,000,000 to 
$6,000,000. 

Requa Electrical Supply Co., 95 
Paul St.. Rochester, N. Y., manufac- 
turer of electrical equipment, has filed 
notice of an increase in capital stock 
from $25,000 to $50,000. 

Locke Insulator Co., Victor, N. Y., 
announces that B. A. Plimpton has 
resigned as sales manager of the 
company and has been succeeded by 
D. H. Osborne as acting sales man- 
ager. 

Kingsbury-Samuel Electric Co., 213 
North Calvert street, Baltimore. Md., 
manufacturer of electrical specialties, 
has acquired property at 530 North 
Calvert street for the establishment of 
a new plant. 


Baker & Co., Inc., dealers in plati- 
num, manganin sheet and other spe- 


cial alloys, is adding two stories to its 
plant at 54 Austin street, Newark, 
N. J. Other additions are planned for 
the near future. 


Technical Advertising Service, Inc., 
New York City, has removed its 
headquarters from 1133 Broadway to 
the St. George building, 214 West 
34th street, the change being made 
in order to obtain a more central lo- 
cation so as to facilitate quick serv- 
ice with publishers. 


Beng pone = 
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New Factory of the Anderson Electric & Equipment 


Co., Chicago. 


Abercrombie-Bock Electric Co., 
Bridgeport, Conn., has removed its 
local works from 636 Water street to 
a building at John and Broad streets, 
where increased operating facilities 
are provided. 


Electric Controller & Manufactur- 
ing Co., 2700 East 79th street, Cleve- 
land, has opened a branch ofħce in 
Philadelphia with H. K. Hardcastle in 
charge. The otħce is located in the 
Witherspoon building, Walnut and 
Juniper streets. 

American Jobbers Supply Co., 1122 
Woolworth building, New York City, 
as the eastern associated company of 
the Joslyn Manufacturing & Supply 
Co., Chicago, has taken over the sales 
in the east of the Lindsley Brothers 
Co., producers and distributors of 
cedar poles. 

Ajax Electric Specialty Co., 1011 
Market street, St. Louis, Mo., an- 
nounces an issue of its 8% cumulative 
preferred stock par value of $100 for 
which subscriptions will be accepted 
on a basis of $102 for each share of 
preferred stock and two shares of 
common stock, par value $1 each, sold 
as of June 15, 1920, with dividends 
payable quarterly. The preferred 
stock is a first lien on all net assets 
of the corporation for entire principal 
and cumulative dividends of $2 per 
quarter, 

Cutler-Hammer Manufacturing Co., 
Milwaukee, Wis., has issued its pub- 
lication No. 845 on machine tool con- 
trol in which is explained how “C-H” 
controllers fulfill conditions made 
necessary by recent changes in man- 
ufacturing processes. The first half 
of the boek is devoted to machine 
tools of all kinds with suggestions 
for the selection of motor and con- 
trol apparatus for different machinery. 
The second half of the book takes up 
“C-H.” controllers more specifically, 
both manual and automatic, with il- 
lustrations, descriptions and horse- 
power ratings. 

Anderson Electric & 
Equipment Co., 154 Whit- 
ing street, Chicago, is now 
occupying its new factory 
at the above location, where 
75,000 sq. ft. of floor space 
is devoted to the manufac- 
ture of automobile acces- 
sories, electric lighting de- 
vices and dental and labor- 
atory supplies which are 
the products of the com- 
pany. The company has 
recently issued a catalog in 
which full details of the 
line of electrical specialties 
manufactured by the com- 
pany are given. In its new 
modern factory the com- 
pany is prepared to handle 
all orders promptly and 
with the increased facilities 
will be able to largely in- 
crease production. 


Federal Electric Co., Chicago, an- 
nounces that it has under contempla- 
tion plans whereby the employes of 
the company will have a voice in its 


SS 


John F. Gilchrist, Entertaining Children 
at Housewarming Party. 


management. “ihe announcement was 
made by John F. Gilchrist, president 
of the company, at a housewarming 
celebrating the opening of the new 
plant of the company at State and 
87th streets, which was attended by 
more than 1000 persons. “We want 
our employes to feel that their ef- 
forts are being appreciated.” said Mr. 
Gilchrist. “We cannot give a detinite 
outline at present of what the plan 
will be, but it will be in conformity 
with some of the new ideas of em- 
ploves’ representation.” Mr. Gil- 
christ told the employes that they 
could purchase stock in the company 
at almost any terms convenient to 
thenıselves and that he was pleased 
to observe that approximately 40 per 
cent of the employes were already 
stockholders. The guests at the 
hcusewarming were entertained with 
ball games, tield events, vaudeville 
acts, aeroplane ascensions and danc- 
ing, Mr. Gilchrist also acting as per- 
sonal host to the large number of 
children present. 


W. Green Electric Co., 81 Nassau 
St, New York City, has made ex- 
tensive alterations in its premises to 
enable the company to have a perma- 
nent exhibit of all classes and kinds 
of electrical machinery used by 
watchmakers. jewelers,  silversmiths 
and platers. This has been done with 
the idea of educating the retail jeweler 
in correctly operating plants of this 
sort in their own establishment. 

Midstates Engineering Co., West- 
minster building, Chicago, has recent- 
ly incorporated as consultants, spe- 
cializing in industrial, power and plant 
engineering. The equipment and 
commercial division activities will be 
directed by J. H. Milliken, well known 
as an industrial sales manager. The 
enginecring work will be executed by 
R. J. Gaudy. president of the com- 
pany, who is widely known through 
his activities with the Sessions Engi- 
neering Co. and his connection with 
“nany notable engineering, produets. 
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PERSONAL MENTION 


Biographical Sketches and Chronicle of Changes in Business Connections, Promotions and 
Other Personal News of the Industry 


EARL M. ANDERSON, of Carlin- 
ville, Ill., has been made assistant elec- 
trical engineer at the power house of 
the Standard Oil Co. at Schoper, Hl. 


W. L. SIMOoNTON has been ap- 
pointed district manager of the South- 
western Bell Telephone Co., with head- 
quarters at Beaumont, Tex. Mr. Simon- 
ton was formerly manager of the Gal- 
veston, Tex., office of the company. 


Roy M. GREEN, professor of high- 
way engineering at the Agricultural and 
Mechanical College of Texas, has re- 
signed that position to become presi- 
dent and manager of the Western Lab- 
oratories at Lincoln, Neb. 


W. E. GUGGENHEIM, formerly of 
the advertising department of Harvey 
Hubbell, Inc., Bridgeport, Conn., is now 
engaged in spscial sales work 'for the 
corporation. He has been succeeded in 
the advertising department by K. G. 
Mann. 


ProF. M. E. CooLeEy, dean of the 
engineering department of the Univers- 
ity of Michigan, was elected president 
of the National Society for the Promo- 
tion of Engineering Education, at the 
recent convention of the society held at 
Ann Arbor, Mich. 


W. J. Kaupe has resigned his posi- 
tion as chief engineer with the Crucible 
Steel Co. of America, and will devote his 
time to consulting work entirely. Be- 


fore joining the Crucible Steel Co. forces . 


Mr. Kaup was general supervisor of 
tools for the Westinghouse Electric 
& Manufacturing Co. 


EpWARD R. ANKER, for several 
years connected with the New York 
state banking department, has accepted 
a position with the New York Tele- 
phone Co. as assistant to Vice-President 
J. S. McCullough. Mr. Anker will have 
charge of the personal relations work 
of the company. 


E. C. HUM MEL, superintendent of 
the electric steel foundry of the United 
Alloy Steel Corp., Canton, O., has pur- 
chased a controlling interest in the Phil- 
adelphia Electric Steel Castings Co., 
formerly the Philadelphia Electric Steel 
Corp., Philadelphia, and has been elected 
its president and gencral manager. 


Bric-Gen. R. C. MARSHALL, 
Jr., has been appointed general man- 
ager of the Associated General Con- 
tractors, and will have charge of the 
program of development outlined by the 
organization at its last annual meeting. 
Mr. Marshall was formerly chief of the 
construction division of the United 
States Army. 


ALONzO Bwrt, first vice-president 
and treasurer of the Chicago Telephone 
Co. and the Wisconsin Telephone Co., 
has resigned and will make his home in 
California in the future. Mr. Burt will 
be succeeded by B. S. Garvey, former 
general auditor of the two companies, 
as vice president and by William J. 
Boyd as treasurer. U. Franklin Cleve- 
land succeeds Mr. Garvey as general 
auditor. 


E. A. PHINNEY, of Golden Colo., 
has been elected chairman of the Rocky 
Mountain Geographic Section of the 
National Electric Light Association. 


STEPHEN C. MASON, secretary of 
the McConway & Torley Co., Pittsburgh, 
has been re-elected president of the Na- 
tional Association of Manufacturers. 


DARWIN P. KINGSLEY, president 
of the New York Life Insurance Co., 
has been elected president of the Cham- 
ber of Commerce of the State of New 
York. 

GEN. GEoRGE H. HARRIES, vice 
president of H. M. Byllesby & Co., Chi- 
cago, has been elected first vice-presi- 
dent of the Army and Navy Club of 
Chicago. General Harries served many 


Gen. George H. Harries. 


years in the United States Army before 
leaving the service in 1888 to enter 
newspaper work in Washington, D. C. 
During the Spanish-American war he 
served as colonel of the First District 
oí Coiumbia Infantry, United States 
Volunteers, and participated in the siege 
of Santiago. For many years after that 
he was in command of the military and 
naval forces of the District of Colum- 
bia, retiring May 26, 1917. Almost im- 
mediately he offered his services to the 
government in the world war and served 
throughout the war period in various 
capacities. He has been vice-president 
of the Byllesby company since 1912. 


R. D. PATTERSON, formerly east- 
ern representative of the Lindsley 
Brothers Co., distributors of cedar poles, 
is now connected with the American 
Jobbers Supply Co., 1122 Woolworth 
building, New York City, which as asso- 
ciates of the Joslyn Manufacturing & 
Supply Co., Chicago, is handling the 
eastern sale of the Lindsley company 
products. 


Dr. LAUDER W. JONES has re- 
signed as dean of the College of Engi- 
neering and Architecture and of the 
School of Chemistry of the University 
of Minnesota, Minneapolis, Minn., and 
has accepted a professorship at Prince- 
ton University, Princeton; N. J. 


DEWITT CLINTON GROVE, past 
vice-president of the Technical Publicity 
Association has been appointed adver- 
tising manager of the Blaw-Knox Co., 
Pittsburgh. He succeeds George E. 
Land, who resigned July 1, to enter the 
advertising field as head of the Technic- 
al Publicity Co., Pittsburgh. Mr. Grove 
was formerly with the H. S. Cameron 
Pump Co., a subsidiary of the Ingersoll- 
Rand Co., where he had charge of the 
advertising department. Prior to that 
he handled mining machinery and other 
equipment advertising for the Ingersoll- 
Rand Co. For eight years previous, he 
was general advertising manager of the 
Dani Manufacturing Co., Elizabethport, 

a. 


A. B. Cove, assistant manager of the 
department of publicity of the Westing- 
house Electric & Manufacturing Co., 
East Pittsburgh, Pa., has been placed in 
charge of the advertising and promotion 
work for the Westinghouse Electric In- 
ternational Co. Other promotions in the 
International company organization are 
as follows: H. F. Griffith to be assist- 
ant to general manager; R. W. Everson 
to be manager of the merchandising de- 
partment; H. C. Soule to be manager 
of the apparatus department and H. S. 
Reizenstein to be manager of the price 
department. At the New York City 
office G. H. Bucher has been made as- 
sistant to general manager; J. H. Payne, 
supervisor of agericies, and F. M. Sam- 
mis, manager of the incandescent lamp 
department. 


OBITUARY. 


Joun F. HOGAN, transportation 
expert of the Wisconsin Railroad Com- 
mission, died July 7, at his home, Madi- 
son, Wis., aged 55 years. 

Aucust H. Bo tre, former lieu- 
tenant-governor of Missouri and for the 
past seven years tax commissioner for 
the Southwestern Bell Telephone Co. 
St. Louis, died recently at his home in 
St. Louis. 


RUSSELL A. GRIFFIN, general 
sales manager of the National Pole Co., 
Escanaba, Mich., died July 14 of pneu- 
monia. Before joining the pole com- 
pany forces Mr. Griffith was for many 
years connected with the American Tel- 
ephone & Telegraph Co., and later with 
the Western Electric Co. 


B. F. MECHLING, president of the 
Albro-Clem Elevator Co., Philadelphia, 
died at his home in that city July 2, 
aged 73 years. Mr. Mechling had been 
president of the company for 27 years. 
He was also president of the Elevator 
Safety Applianée Co., Philadelphia, and 
a director of Mechling Brothers, chem- 
ical manufacturers, Camden, N. J 
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BUSINESS OPPORTUNITIES 


News of Electrical Construction Projects in All Parts of the Country, Proposals Invited, Foreign 
Trade Openings and New Companies : 


EASTERN STATES. 


Old Town, Me.—The Bangor Rail- 
way & Lighting Co., Bangor, Me., has 
had plans prepared for extensions and 


improvements in its local two-story | 
, electrically operated pumping plant 


to cost about $15,000. 


Quincy, Mass.—In connection with 
the three-story and basement plant 
on Hancock street to be erected by 
the Howard Chemical Co., a power 
house for general works service will 
be installed. The plant is estimated 
to cost about $60,000. 


Northfield, Vt.—The Montano Co.’ 


is considering plans for the erection 
of a one-story addition to its local 
power house. 


Springfield, Mass. — The United 
Electric Light Co. has completed 
plans for the installation of an intake 
for condensing water at its power 
plant on State street, to cost about 
$10,000. 

_ Providence, R. I.—The Textile Fin- 
ishing Machinery Co. will install new 
motors and other electrical equipment 
at its new building on Harris avenue. 


Fairfield, Conn.—The Bullard Ma- 
chine Co., Bridgeport, Conn., has had 
plansp repared for the erection of an 
addition to the power house at its 
plant at Fairfield. 

New Haven, Conn.—The Model 
Laundry Co., 105 Hallock avenue, has 


had plans prepared for the erection. 


of a one-story boiler plant, to cost 
about $20,000. 


Albany, N. Y.—TVhe Adirondack 
Power & Light Co. is completing 
plans for the erection of its combina- 
tion hydroelectric and steam-operated 
Power plant on the Mohawk river, 
near Albany. The General Electric 
Co., Schenectadv, N. Y., is interested 
in the project. 


Binghamton, N. Y.—The Bingham- 
ton Light, Heat & Power Co. is in- 
Stalling a 5000-kw. steam turbo- 
generator at its Johnson City plant, 
with auxiliary equipment, and expects 
to have the additional unit ready for 
operation early in September. New 
boilers have recently been installed, 
and another 600-hp. unit will be 
placed at the plant at an early date. 


_ Binghamton, N. Y.—A number of 
industrial plants in this vicinity are 
planning for the installation of new 
electric equipment, including motors, 
transformers and auxiliary operating 
apparatus. These comprise the Brew- 
er-Titchener Co., manufacturing of 
automobile tops, etc.; the Archilles 
Rubber & Tire Co., manufacturer -of 
automobile tires, and the Union Forg- 
ing & Manufacturing Co. Service is 
furnished by the Binghamton Light, 
Heat & Power Co. . 

Brier Hill, N. ¥.—The Brier Hill 
Electric Light & Power Co. has re- 
ceived permission from the State 
Public Service Commission to con- 


struct an electric power plant at Mor- 
ristown, N. Y 

Brooklyn, N. Y.—The Flatbush Co. 
has filed plans for the erection of a 
one-story addition to its power house 
at 333 Clarkson avenue. 


Lyons Falls, N. Y.—Harry P. 
Gould has made application to the 
State Public Service Commisison for 
permission to build an addition to the 
electric power plant now operated in 
conjunction with the Lyons Falls Pa- 
per Mills, with extension in transmis- 
sion and distributing system for light 
and power service. 


New York, N. Y.—The Ajax Fas- 
tener Co., 145 West 28th street, is 
planning the installation of new equip- 
ment at its plant, including power 
presses. 


New York, N. Y.—The Long Is- 
land Railroad Co. has been ordered 
by the State Public Service Commis- 
sion to install new cars and equip- 
ment in its electrical zone for exten- 
sion in service. Immediate action has 
been directed to enter into contract 
for 100 new cars, to be ready for op- 
eration prior to the summer of next 
year. 

New York, N. Y.—The board of 
aldermen has authorized a bond is- 
sue of $300,000 to be used for the pur- 
chase ‘of equipment for use on the 
abandoned traction line of the Mid- 
land Railway Co., Staten Island. The 
new line will be municipally operated. 
the first of this kind in Greater New 
York. Of the bond issue, $200,000 
wiil be used for cars, $10,000 for 
parts, $40.000 for new car barn and 
terminal facilities, and remainder for 
electric equipment, repairs, etc. 

New York, N. Y.—The New York 
Telephone Co., 15 Day street, is com- 
pleting plans for the erection of a 
number of additions to its local ex- 
change plants. These include a three- 
story extension to the exchaņge at 
Tomkinsville, S. I.; addition to the 
exchange at Fairview and Gates ave- 
nue, Brooklyn, to cost about $70,000; 
extensions to the present four-story 
exchange building at Bayport and 
Central avenues, Far Rockaway, L. 
I.; one-story addition to exchange 
plant on Snyder avenue, Brooklyn; 
and addition to the exchange build- 
ing at Buffalo, N. Y.. including both 
Oxford and Riverside branches, to 
cost $32,000. 


Oxford, N. Y.—The board of man- 
agers of the State Women’s Relief 
Corps Home, Oxford institution, has 
completed plans for extensions and 
improvements in the power house at 
the home. Extensions and alterations 
will also be made in the cold storage 
plant. 


Utica, N., Y.—The State Hospital 
Commission, Albany, N. Y., is having 
plans prepared for the construction 
of a new underground electric system 
at the Marcy division of the Utica 


State hospital, consisting of a three- 
wire system, utilizing present ducts 
so far as possible, and twelve new 
transformers. The installation is es- 
timated to cost about $18,000. E. S. 
Elwood is the secretary of the com- 
mission. 


Utica, N. Y.—The Utica Gas & 
Electric Co. has arranged for a bond 
issue of $1,700,000, the proceeds to be 
used in part for proposed additions 
and betterments in plant and system. 
The company operates all of the com- 
mercial lighting and power business 
at Utica, Little Falls and other sec- 
tions, with total population served 
aggregating 200,000. F. M. Tait is the 
president of the company. 

Butler, N. J.—The borough council 
has received the following low bids 
for the erection of an addition to the 
municipal electric power plant: Build- 
ing, Harold Bang Co., Paterson, N. 
J., $14,825: machinery and equipment, 
J. W. Hooley & Co., 95 Liberty 
strect, New York City, $37,500; and 
heating, J. R. Proctor & Co., New. 
York City, $2,490. 

Haddonfield, N. J.—The board of 
comnisisoners has approved. an ap- 
propriation of $113,000 for the in- 
stallation of a new sewerage disposal 
plant, including electrical and me- 
chanical equipment. 

Hoboken, N. J—The New York 
Telephone Co., 15 Dey street, New 
York City, is having plans prepared 
for extensions and improvements in 
its three-story telephone exchange at 
Seventh and Park avenues, to cost 
about $50,000. 


Jersey Ctiy, N. J.—In connection 
with its four-story and basement fac- 
tory at Eighth and Henderson streets 
the American Butterine Co. will build 
a new power house for general op- 
erating service. l 

Jersey City, N. J.—Electrical and 
mechanical equipment will be in- 
stalled in the two-story laundry plant 
to be erected by the Standard Laun- 
dry Co., 965 Garfield avenue. The 
plant will cost about $40,000. 


Lakewood, N. J.—To be used for 
funds for the Lakewood & Coast Wa- 
ter & Electric Co., repaying various 
obligations, the State Board of Pub- 
lic Utility Commissioners has granted 
permission to the Lakewood Water 
Co. to issue mortgage certificates to 
the amount of $30,000 and capital 
stock for $10,000. 

Newark, N. J.—The New York 
Telephone Co.,.15 Dey street, New 
York City, is having plans prepared 
for the erection of a two-story addi- 
tion to its present three-story tele- 
phone exchange at Avon avenue and 
Hunterdon street, to cost about $200,- 
000. 

Phillipsburg, N. J.—The borough 
commissioners have made application 
to the State Board of Public Utility 
Commissioners requesting that the 


150 


equipment of the Consolidated Tele- 
phone Co. be removed from the local 
highways. 

South River, N. J.—The State 
Board of Public Utility Commission- 
ers has disposed of a request of the 
borough council for permission to 
build and operate an electric light 
and power plant, holding that its au- 
thority is not necessary, inasmuch as 
the proposed plant will be used ex- 
clusively for borough service. Plans 
for the plant will be prepared at once 
and it is proposed to proceed with 
construction at an early date. 


_ Catasauqua, Pa—The Crane Iron 
Co. will install a motor-driven ma- 
chine to be used in connection with 
its new blast furnace, now in course 
of erection. It is planned to install 
other necessary electric apparatus at 
an early date, having the plant ready 
for service in August. 

Connellsville, Pa. — The Donald 
Coal Mining Co., recently organized, 
will build an electric power plant at 
its properties at Cheat Haven, in con- 
nection with the installation of a com- 
plete coal mining plant, estimated to 
cost about $125,000. William P. Still- 
wagon is the president of the com- 
pany. 

Easton, Pa. — The Pennsylvania 
Utilities Co., 160 Ferry street, has 
had plans drawn for a one-story, 30 
by &3 ft. power-house addition. 


Hazleton, Pa.—The Pennsylvania 
Light & Power Co. is planning for 
tthe immediate rebuilding of the por- 
tion of its power plant at Harwood, 
destroyed by hre July 10. with loss 
estimated in excess of $200,000. Im- 
mediate repairs were made to allow 
for partial continuance of service. 
Considerable equipment was destroy- 
ed and this will be replaced with 
new machinery. The company is op- 
erated by the Electric Bond & Share 
Co., 7} Broadway, New York City. 

Lebanon, Pa.—The Lebanon Steel 
Foundry Co. has completed the in- 
stallation of an electric furnace of 800- 
kw.. two-ton capacity type. The 
plant intends to operate a total of 12 
heats a day under a direct 13,000-volt 
service trom the Metropolitan Edi- 
san Co. 

Philadelphia, Pa.—The Bell Tele- 
phone Co. has hled plans for exten- 
sions and improvements in its ex- 
change plant on West Chelten ave- 
nue, to cost about $20,000. 


Philadelphia, Pa—The American 
Manganese Bronze Co., Rhawn and 
llegerman strects, has completed 
plans for the installation of a new 


electric switching plant at its works. 

Philadelphia, Pa.—The American 
Gas Co., operating the Philadelphia 
Suburban Gas & Electric Co.. has 
arranged for a note issue totaling 
$2,200,000. the proceeds to be used in 
part for proposed extensions and bet- 
terments in plant and system. The 
company has a total of 14 electric 
generating plants, with combined ca- 
pacity of 71.175 kw-hrs. per day, and 
a number of gas plants. 

Philadelphia, Pa.—D. F. Water, 53 
Wister street, will make extensions 
and improvements in its power house 
at 64 Collum street, to cost about 
$25,000, 

Philadelphia, Pa.—TI-lectrical and 
mechanical equipment will be installed 
in the new two-story laundry and 
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heating plant to be erected on Chest- 
nut Hill, Germantown, by the Chest- 
nut Hill hospital. The structure will 
be 28 by 75 ft. 
= Reading, Pa.—The Carpenter Steel 
Co. is reported to be planning the 
installation of three new electric fur- 
naces at its plant. The company is 
now operating four 6-ton furnaces 
of this type 

Torresdale, Pa.—The Sacred Heart 
convent has filed plans for extensions 
and improvements in the power 
house at the institution. 


York Haven, Pa.—The York Haven 
Power Co. has entered into contract 
with the Annville & Palmyra Light 


Co. for supplving service, and has 
submitted the agreement to the State 
Publi Service Commission for ap- 
proval., 


Baltimore, Md.—The Consolidated 
Gas, Eiectric Light & Power Co. is 
having plans prepared for the erec- 
tion of a plant in the vicinity of Dun- 
daik. The plant. will be similar to the 
company's station at Westport, re- 
cently completed, with total generat- 
mg capacity to be about 20,000 kw. 


Baltimore, Md.—The Consolidated 
Gas, Electric, Light & Power Co. has 
completed plans for the erection of a 
one-story substation, 56 by 110 ft. on 


the Philadelphia road, to cost about 
$42,000. 


Frederick, Md.—The Hagerstown 
& Frederick Railway Co. is planning 
extensive additions and improve- 
ments in its local plants to include 
the installation of new electric equip- 
ment, including boosters, high-tension 
apparatus and exhausters. , 


Oxford, Md.—The town commis- 
sioners contemplate the erection of a 
municipal electric light plant. 


Wilmington, Del.—The street de- 
partment has granted permisison to 
the Diamond State Telephone Co. to 
install a new underground conduit 
system on West Seventh street, from 
Shipley to Franklin streets. The in- 
stallation, with new service connec- 


tions, is estimated to cost about 
$200,000. 


Norfolk, Va.—The Bureau of Yards 
& Docks, Washington, D. C., has 
completed plans for the installation 
of a new underground distributing 
system at the local naval yards. . 

Boiling Springs, N. C.—O. P. Ham- 
rick is planning for the installation of 
an electric lighting system to serve 
this section and neighboring com- 
munities. 


NORTH CENTRAL STATES. 


Akron, O.—The city council has 
under consideration a plan for the 
establishment of a municipal power 
nlant at an estimated cost of $100,- 
000. H. H. Esseylstyn, engineer, 
Dime Bank building, Detroit, is the 
engineer on the protect. 


Cincinnati, O.—The [Hercules Rub- 
ber Co. has plans under way for the 
erection of the first unit of a new 
plant. the unit to be 100 by 200 ft. 
In addition the conipany will build a 
power plant capable of taking care 
of the needs of the entire plant on its 
completion. The plant will occupy a 
35-acre site at Bridgetown. E. , 
Haefiner is the president of the com- 
es which is capitalized at $1,000.- 
100. 
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Cleveland, O.—The board of edu- 
cation will erect a power house and 
school building at East 92nd street 
and Parkgate avenue. Address G. 
Hogan, secretary board of education, 
for further information. 


Cleveland, O.—The citizens will 
vote on Aug. 10 on a proposition to 
issue bonds suftcient to cover the 
cost of replacing all street and park 
gas lamps with electric lights. 


Cleveland, O.—The Cleveland Elec- 
tric Illuminating Co. will build a one- 
story, 45 by 70 ft. addition to its 
power house at West 65th street and 
Madison avenue, at an estimated cost 
of $75,000. 

Columbus, O.—The Atlas Brass 
Foundry Ce. has equipped its foundry ° 
with electric furnaces and also uses 
electricity for drying cores, increas- 
ing its capacity over 100%. 

Middletown, O.—The Colin-Garner 
Paper Co. will erect a one-story, 51) 


by 80 ft. power house, to cost about 
$45.000. 

Tiffin, O.—The Burroughs Adding 
Machine Co. will build a branch fac- 
tory having 50,000 sq. ft. of floor 
space at Tiffin. Considerable electric 


equipment will be installed in the 
plant. 

Anderson, Ind.— Plans are being 
prepared for- a municipal electric 


light and power plant, estimated to 
cost $300,000. J. Essington is the city 
clerk of Anderson and has charge of 
the project. 


Goshen, Ind.—The power plant of 
the Northern Indiana Railway Co. 
and the substation of the Indiana & 
Michigan Electric Co. at  Dunlaps, 
near Goshen, were recently destroyed 
by tire. 

Bay City, Mich.—Considerable elec- 
trical equipment will be installed in 
the rubber manufacturing plant to be 
erected by the Wildman Rubber Co., 
at an estimated cost of $2,000,000. 


Detroit, Mich.—The Detroit Tool 
Co., 1487 St. Antoine street, 1s taking 
bids on a two-story, 60 by 121 ft., fac- 
tory and boiler room addition. 


Hamtramck, Mich. — The Briggs 
Manufacturing Co. is contemplating 


the construction of a power house, 80 
by &3 ft. 


Mt. Pleasant, Mich.—A power and 
heating plant to cost about $30.000 
will be installed at the Indian school. 


_Niles, Mich—The Bell Telephone 
Co. has appropriated $30,000 for re- 
modeling the local telephone ex- 
change. The American Telephone & 
Telegraph Co. will rebuild the trans- 


mission lines between Niles and South 
Bend, Ind. 


St. Clair, Mich.—Improvements to 
the local waterworks system will in- 
clude the installation of a 300-hp. en- 
gine, a 200-kv-a., direct-connected gen- 
erator and other equipment. 


Traverse City, Mich.—The pro- 
posal to hold a special election for 
the purpose of voting on the issuance 
of, $75,000 in electric light bonds has 


‘been abandoned. 


Chicago, Ill.—Sargent & Lundy, 72 
West Adams street, are the structural 
and mechanical engineers for a pow- 
er house to be built on the Mohawk 
river, near Albany, N. Y. 

Chicago, Ill.—The Chicago By- 
Products Co., 122 South Michigan 
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avenue, has obtained permits for the 
erection of a boiler house, estimated 
to cost $180,000. 


Evanston, Ill.—The Chicago Tele- 
phone Co. will enlarge its operating 
station by the building of a two-story 
addition. An additional switchboard 
will also be installed. 


Kewanee, Il.—A modern system of 
electric street lighting will be installed 
in the city. Mayor Andrews is in 
charge of the project. 


La Grange, Ill—Plans have been 
completed by the directors of the Ma- 
sonic Orphans’ Home for a one-story 
power house to cost about $60,000. 


Springfield, [ll—The Springfield 
Gas & Electric Co. and the Spring- 
neld Consolidated Railway Co. are 
being taken over by the city which 
will issue $500,000 in bonds for im- 
provements to the plants and also to 
the municipal light and power plant. 


Madison, Wis. — The Peninsular 
Power Co., through Mead & Sea- 
stone, local engineers, is in the mar- 
ket for turbines, generators, ‘switch- 
boards and other machinery and 
equipment for a hydroelectric plant 
being constructed near Florence, 
Wis. The plant is estimated to cost 
$7 50.000 

Milwaukee, Wis.—Electric motors 
will be installed in the machine shop 
to be built by the American Metal 
Products Co., 671 Kinnickinnic ave- 
nue. 


Superior, Wis.—To handle the in- 
creased telephone trafic between Su- 
nerior, Wis.. and Duluth, Minn., the 
Bell Telephone Co. will lay a new 
submarine cable between the two 
cites. There will be 300 pairs of 
wires in the new cable. 

Taycheedah, Wis. — The Immel 
Construction Co., 200 Main street, 
Fond du Lac, Wis., will soon start 
work on a power house at Taychec- 
dah. 

Des Moines, Ia.—The state board 
of commissioners will erect a power 
plant at the state capitol building to 


cost $200.000. The Canfield Engi- 
neering Co., Flynn building, Des 
Moines, is the engineer in charge of 


the project. 


Edith, Mo.—C. F. Robertson and 
Walter Bray, 31114 College avenue, 
Springfield, Mo., will build a hydro- 
electric plant to develop 38,000 hp. 
The estimated cost is $2,500,000. 

Lawrence, Kan.—The Haskell In- 
stitute contemplates the expenditure 
of $20.000 in improvements and addi- 
tions to the power and heating plant 
at the institution. 


SOUTH CENTRAL STATES. 


Smithville, Tenn. — An electric 
transmission line from the Great 


Falls Power Co. plant at Rock Island 
will be built to Smithville, citizens of 
the latter town having voted $30,000 
in bonds for the purpose of construct- 
ing the tine. 


Geneva, Ala—The Central Power 
Co. will erect a dam and power house 
to develop 1000 hp. and will build 
about 20 mi. of transmission lines. 
D. C. Chapman is the president of 
the company. 


Prattville, Ala—The Autauga Cot- 
ton Mills contemplates the installa- 
tion of electrical equipment through- 
out its plant. 


initial 
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Pascagoula, Miss.— The Modern 
Welding & Machine Co. will install 
considerable electrical equipment in 
its new machine shop and foundry. 


New Orleans, La.— Considerable 
electrical equipment will be installed 
in the box manufacturing plant to be 
erected by the Union Paper Products 
Co., recently organized with capital 
stock of $300,00U. It is estimated 
that the plant and equipment will cost 
about $200,000. 


Tallulah, La—The Tallulah Light 
& Power Co. will build additions to 
its plant at an estimated cost of 


$10,000. 
Anderson, Ark. — The National 
Manganese Co., Indianapolis, Ind., 


which owns land near Anderson, will 
construct a reservoir and build a plant 
to develop electric power. 


Cotton Plant, Ark.—The Afkansas 
Hydroelectric Development Co., re- 
cently organized, is planning for the 
erection of a hydroelectric power plant 
on the Little Red river, Clebourne and 
White counties, to cost about $3,000,- 
000. The proposed plant will have an 
generating capacity of about 
20,000 kw., with high-tension transmis- 
sion system and distributing lines cov- 
ering a district of about 130 mi. Dick- 
inson & Watkins, Little Rock, Ark., 
are the engineers on the project. 


Anson, Tex.—The plant of the An- 
son Light & Power Co., recently de- 
stroyed by fire, will be rebuilt. 


Dallas, Tex.— The Dallas Brass 
Manufacturing Co. is in the market 
for a 5-hp., 220-volt, a-c. motor and 
other equipment. 


Hodge Station, Tex.—It is planned 
by the Trans-Continental Oil Co. to 
build a wax plant here at a cost of 
$750,000. The building will be elec- 
trically equipped. W. S. Barwick is 
the superintendent in charge of con- 
struction. 


Hull, Tex.—A new electric company 
is being formed by G. L. Gilreath and 
R. M. Campbell to build and operate 
a local electric hght and power plant. 


_ Kilgore, Tex.—The city commis- 
sioners are planning the installation of 
an electric light plant to cost about 

00. 


Marble Falls, Tex.—Col. C. H. Al- 
exander of Dallas, who promoted the 
project of constructing a large dam 
across the Colorado river at Marble 
Falls and the installation of a hydro- 
electric plant of more than 100,000-hp. 
Capacity several years ago, has just 
finished reorganizing the Syndicate 
Power Co., which will carry out the 
deferred enterprise. The dam is part- 
ly finished. According to Colonel Al- 
exander, the contract has been let to 
J. P. Nelson, of San Antonio, for the 
construction of the first unit of the 
hydroelectric plant and the complet- 
ing of the dam. It is estimated that 
the total cost of the project, includ- 
ing the building of power transmission 
lines to San Antonio, Austin and other 
towns within a radius of 150 mi., will 
be approximately $8,000,000. 


Port Arthur, Tex.—The Eastern 
Texas Electric Co. is perfecting plans 
for a new electric generating system 
to consist of a 4000-kw. turbogenera- 
tor, boilers, pumping machinery and 
other auxiliary apparatus at an esti- 
mated cost of about $600,000. The 
Stone & Webster Engineering Co., 147 
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Milk street, Boston, is the engineer in 
charge of the project. 


WESTERN STATES. 


Osage, Wyo.—An electric light 
plant to cost about $12,500 will be 
built by the Osage Light Co., recently 
incorporated. 


Seattle, Wash. — An issuance of 
$600,000 in municipal electric light and 
power plant bonds has been author- 
ized by the city council. lor further 
information address H. W. Carroll, 
city comptroller. 

Tonasket, Wash.— Frank Wingo has 
been awarded the general contract for 
the construction of a connecting link 
between the Loomis and Tonasket 
transmission lines of the People's Tel- 
ephone & Power Co. 

Glendale, Ariz.—A. A. Carrick and 
Frank Mongham have been authorized 
to erect a power plant and pumps for 
irrigation purposes in the Avondale- 
Buckeye district. 


Los Angeles, Cal—The Robertson 
Cole Studios, Inc., will build a moving 


picture studio, including a power 
plant, on Gower street and Melrose 
avenue, at an estimated cost ot 
$100,000. 


Santa Maria, Cal.—The Santa Maria 
Gas Co. has taken over the property 
of the Santa Maria Gas & Power Co.. 
together with the gas properties of 
the Midland Counties Public Service 
Corp. in Santa Barbara and San Luis 
Obispo counties, Extensive improve- 
ments, including $6,000,000 worth of 
work in the development of an hydro- 
electric plant, will soon be undertaken. 


ne 


INCORPORATIONS. 


Jersey City, N. J.—The Gaso-meter 
Corp. has been incorporated with cap- 
ital stock of $100.000 to manufacture 
special meter parts, etc. Frank Kent, 
Edward Rice and John Kollin are the 
incorporators. 


Brooklyn, N. Y.—The Komp Elec- 
tric & Manufacturing Co. has been 
incorporated with capital stock of 
$10,000. G. A. Dewey, R. G. Dunbar 
and F. S. Komp, 2211 Nostrand aven- 
ue, are the incorporators. 

Port Wing, Wis.—The North Wis- 
consin Hydro-Electric Power Co. has 
been incorporated with capital stock 
of $100,000 and will build a hydroelec- 
tric power plant on Iron river at Ori- 
enta Falls, T. N. Ekerstrom is the 
president of the company. 


Atlanta, Ga—The Boiler Equip- 
ment Service Co. has been incorpor- 
ated with capital stock of $30,000. E. 
A. Brooks, J. Fisher and Louis Estes 
are the incorporators. 


El Paso, Tex.—The Western Weld- 
ing Manufacturing Co. has been in- 
corporated with capital stock of $10,- 
000. J. W. and M. A. Crowdus and 
L. B. Thompson are the incorpor- 
ators. 

Elyria, O.—The Wizard Electric 
Sweeper Co. has been incorporated 
with capital stock of $25,000. H. M. 
Davies, R. S. Davies and others are 
the incorporators. 


Holyoke, Mass.—The Cole-Phelps 
Heating Co. has been incorporated 
with capital stock of $50,000. Edwin 
Q. Cole, John P. Phelps and Milton D. 
Pomeroy are the incorporators. 
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FINANCIAL NEWS 


Comment on the Financial Outlook in the Electrical Industry, New Securities, Reports of 
| Earnings, Dividends and Utility Stocks 


American Telephone & Telegraph 
Shows Large Profits. 


The American Telephone & Telegraph 
Co. during the first six months of this 
year had net profits, after all .charges 
and federal taxes, of $26,328,663, equiva- 
lent to $5.95 a share on its common 
stock, or at the annual rate of nearly 
$12 a share. Dividends received during 
the six months amounted to $17,397,835 
and interest and other revenue to $14,- 
531,282. Telephone traffic for the six 
months, with one month estimated, 
netted $8,450,663, making total income 
for the half year $30,379,780. For ex- 
penses, federal taxes, ete., took $4,644,626 
and interest charges $9,406,491, leaving 
net profits available for dividends of $26,- 
328.463. Of that amount $17,682,343 was 
distributed to stockholders, leaving a 
surplus for the six months of $8,646,320. 

H. B. Thayer, president of the com- 
pany, told the stockholders that the com- 
pany had received in full the balance due 
from the government and that “adjust- 
ment to conditions arising from and 
following the war is proceeding more 
rapidly than we would have dared to 
hope.” 

The report of the Western Union Tele- 
graph Co. for the six months ended on 
June 30 shows net income, after charges 
and federal taxes, of $6.954,000, or $6.97 a 
share earned on its capital stock. Gross 
revenue for the six months was $59,955,- 
000, and charges for repairs and deprecia- 
tion $7,881,000. l 


Syndicate to Underwrite Manhattan 
Electrical Supply Co. 


Chandler & Co., Inc., New York City, 
is organizing a syndicate to underwrite 
37,000 shares of no par value capital 
stock to be issued by the Manhattan 
Electrical Supply Co., Inc., New York 
City, under a plan of recapitulation fol- 
lowing the recent enactment of a no par 
value stock law in Massachusetts, where 
the corporation is organized. Of these 37.- 
000 shares, 21,100, more or less, will be of- 
fered in exchange, two shares for one, 
to holders of the present outstanding 
12,950 shares of first preferred stock and 
12,900 shares are to be sold for cash to 
provide the company with funds for ad- 
ditional working capital, the extension 
and improvement of existing facilities 
and general corporate needs. With the 
carrying into effect of the proposed plan 
of recapitalization, all the outstanding 
first and second preferred stocks will be 
retired and canceled and the company 
will have but one class of stock, that be- 
ing the new capital stock without par 
value. The public offering price will be 
$57. The net earnings of the company 
in 1919 were $702,910, and from 1916 to 
eae inclusive, averaged $661,669 an- 
nually. 


Fort Worth Power & Light Co. 


1920, 1919. 
May efross ........... $ 168,716 $ 90,675 
Net after taxes ...... 88,415 42,458 
Total income ........ 89,054 42,470 
Surplus after charges 72,553 29,624 
Twelve months gross. 1,696.506 1,280,486 
Net after taxes ...... 871,543 577,704 
Total income ........ R78 950 581,842 
Surplus after charges 715,417 28,540 
Balance after preter- 
red dividends ...... 619,321 343,380 
Philadelphia Co. Subsidiaries. 
1920. 1919. 
May ross .......... $2.519.488 $2,061.970 
Net earnings ........ 974,3N1 790,980 
Five months gross...14,771,718 12,619,108 
Net earnings ........ 7,190,509 5,983,619 


Subsidiaries of Utah Securities Co. 


1920. 1919, 
MAY Bross .......00..- $ 632,229 516,071 
Net earnings ........ 270,088 262.813 
Twelve months gross. 7,827.45 7.025, 852 
Net carningsS .......6. 3,571,500 3,710,216 


Electric Storage Battery Raises Its 
Dividend Rate. 


Placing of the Electric Storage Battery 
Co., Philadelphia, on a 12% dividend 
basis fulfills the promise that more good 
things were in store for the stockholders 
and explains the sustained position of 
shares on the market. At 130, the pur- 
chaser gets his stock at 125, figuring the 
allotment rights at $5, and on this price 
the yield at the new dividend rate is 
9.6%. In twelve months’ time the com- 
pany has advanced its dividend rate no 
Jess than four times and has also given 
its stockholders in addition a 20% stock 
allotment at par. In July, 1919, the 
last dividend payment at 4% was made. 
Last October the quarterly dividend pay- 
ment was raised from the long-estab- 
lished rate of 4% to 8% per annum. The 
next payment, three months later, was 
on a 10% basis and now the rate has 
been put up to 12%. 


Idaho Power Co. 


1920. 1919. 

May gross ........... $ 196,257 $ 160.654 
Net after taxes ...... 108,683 $3,004 
Total income ........ 115,496 $7,709 
Surplus after charges 76,405 51,416 
Twelve months gross. 1,981,481 1,597,739 
Net after taxes ...... 989,032 742,233 
Total income ........ 1,065,691 TS2,894 
Surplus aster charges 596,203 339,006 
Balance after prefer- 

red dividends ...... 532,568 283,948 

Texas Power & Light Co. 
1920. 1919. 

May gross ...... eee eh 335.309 $ 249,788 
Net after taxes ..... e 106.397 75.913 
Total income ........ - 106,612 » T7246 
Surplus after charges 49 834 22,732 
Twelve months gross. 3,824,479 3,382,035 
Net after taxes ...... 1,304,648 1,085,037 
Total income ........ 1.310.983 1,090.067 
Surplus after charges 651,683 413,041 
Balance after prefer- 

red dividends ...... 403,183 164,541 


Duquesne Light Co. Arranges for Sale 
of Bonds. 


A contract for the sale by the Duquesne 
Light Co., Pittsburgh, of $8,000,000 of 
its long term 6% bonds to a banking 
syndicate composed of Harris, Forbes & 
Co., Lee, Higginson & Co., Ladenburg, 
Thalmann & Co. and Hayden Stone & 
Co. has been closed. A distributing syn- 
dicate has sent out letters stating -that 
the bonds, which have 29 years to run, 
will be offered at 85 and interest, to yield 
about 74%. The proceeds or the loan 
will be used to extend the company's new 
power plant at Cheswick, Pa. The bonds 
are part of an Issue authorizd in 1919. 


United Railway & Electric Co. of Bal- 
timore. 


(Earnings for the five months ended 
May 31, 1920.) 


1920. 1919. 
Five months gross...$7,030,176 $5,756,121 
Net after taxes ...... 1,676,819 1,348,246 
Total income ........ 1,698,853 1,357,831 
Surplus after fixed 
charges ..... ....... 338,910 34,650 


Northern Texas Electric Co. 


1920. 1919. 
May gross ..... ......$ 331,347 264,546 
Net earnings ........ 129,206 103,403 
Surplus after charges 104,344 78.360 


Twelve months gross. 3,691,526 2.994.145 
Net earnings ........ 1,447,566 1.093.509 
Surplus after charges 1,149,027 792,831 


Nashville Railway & Light Co. 


1920. 1919. 
May gross weeeeee-$ 320,236 $ 264,678 
Net earnings ........ 74,608 63,517 
Surplus after charges 34,701 24,220 


Twelve months gross. 3,443,600 
Net earnings ........ 805,848 907,832 


Surplus after charges 329,491 431,172 
Balance after prefer- 
red dividends ...... 204,491 306,172 


WEEKLY COMPARISON OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 


Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 


Public Utilitles— 


Div. rate. Bid Bid 
Percent. July 13. July 20. 


Adirondack Electric Power of Glens Falls, common......... atia 6 10 10 
Adirondack Electric Power of Glens Falls, preferred............. 6 70 70 
American Gas & Electric of New York, common............- 10+ exra 101 101 
American Gas & Electric of New York, preferred...........508- 6 35 35 
American Light & Traction of New York, common....... assis aalas aka 127 124 
American Light & Traction of New York, preferred............. 6 81 80 
American Power & Light of New York, Common.............06. 4 © 47 46 
American Power & Light of New York, preferred...........00-.. 6 65 65 
American Public Utilities of Grand Rapids, common............ a's . 4 - 4 
American Public Utilities of Grand Rapids, preferred........... 7 11 16 
American Telephone & Telegraph of New York ..........eee0es ms 92 92 
‘American Water Works & Elec. of New York, common......... nA 2 2 
American Water Works & Elec. of New York, particip........ ‘ 7 5 6 
American Water Works & Elec. of New York, first preferred... wis 34 37 
Appalachian Power, COMMON... .ccccccccecsscecscesecccvece ack Ek 6 6 
-Appelachian Power, preferred... .. ccc ccc cece cw e cea e cece cesees 7 17 18 
Cities Service of New York, COMMOMN........ cc cc cece eet e eens +extra 327 326 
Cities Service of New York, preferred... .... ccc eee ee eee ee eee eee 6 65 66 
Commonwealth Edison of Chicago ........ ccc cece ete ee eee eee 8 102 102 
Comm. Power, Railway & Light of Jackson, common........... vais 18 17 
Comm. Power, Railway & Light of Jackson, preferred....... Din 6 38 38 
Federal Light & Traction of New York, common...........e.e0. ‘ aid 7 7 
Federal Light & Traction of New York, preferred............... we 43 43 
Northern States Power of Chicago, common...........ec0ceeees E% 30 28 
Northern States Power of Chicago, preferred................ ex.div.7 75 76 
Pacific Gas & Electric of San Francisco, common ...........0. à a8 46 46 
Public Service of Northern Illinois, Chicago, common.......... š 7 71 71 
Public Service of Northern Illinois, Chicago, preferred........ fe 6 75 75 
Standard Gas & Flectric of Chicago, common...........scceces a 14 13 
Standard Gas & Electric of Chicago, preferred.........senssese 6 35 35 
Tennessee Railway, Light & Power of Chattanooga, common... .. % 14 
Tennessee Railway. Light & Power of Chattanooga, preferred... 6 2 2 
United Light & Railways of Grand Rapids, common............ -4 15 18 
United Light & Railways of Grand Rapids, preferred......... a6 6 57 57 
Western Power of San Francisco, common ......cccccccecccccce ats 15 15 
Western Union Telegraph of New York .......c.cccccccceees extra 82 83 
Industrials— 
Electric Storage Battery of Philadelphia, common ............ % 4 100 98 
General Electrice of Schenectady oo... ce. cece cc ccc enc teee 8 143 142 
Westinghouse Electric & Mfg. of Pittsburgh, common ..... g 7 53 53 
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Electric Furnace -Operating Data 


Present and Future Prospects of Electric Furnaces—Figures 
Showing Various Items of Expense Involved in Melting of 
Steel — Unit Costs — Raw Materials and Finished Product 


By C. H. REEDER 


A growing demand for iron and steel products 
of a high standard and of an unvarying quality 
has centered the attention of the producers of 
such materials on the electric melting furnace. 
Many manufacturers of high-grade iron and 
steel products have hesitated to depart from 
their older and tried methods of production for 
various reasons, best known to themselves, but 
the insistent demand for an unvarying quality of 
product has influenced many of the progressive 
manufacturers to adopt and make use of the 
electric furnace. 
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Electric furnace equipment is by no means 
new or untried, having been experimented with 
and used almost since the beginning of ex- 
perimentation with electricity itself, but the de- 
velopments within the past 10 or I5 years, 
together with the development of a demand for 
quality products, have been required to place the 
melting furnace, on a high plane in actual com- 
mercial service. Normal growth of the elec- 
trical industry, making available sources of pow- 
er of a capacity and reliability suitable to furnace 
operation, has been no small feature in the de- 
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Fig.. 1.—3.5-Ton Electric Furnace in Plant of Racine Steel Castings Co., Racine, Wis. 
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velopment of the furnace to its present position 
in the iron industry. Now, in turn, the furnace 
bids fair to be a factor in the further develop- 
iment of the electrical industry by providing it 


Fig. 2.—E4ectric Furnace, Showing Charging and Dis- 
charging Doors. 


with new purchasers of both power and equip- 
ment on a large scale. 

Data presented in this article were secured in 
the plant and from the records of the Racine 
Steel Castings Co., owned and operated by the 
Bell City Malleable Iron Co., Racine, Wis., and 
represents the normal operating performance of 
the 3.5-ton furnace installed in 1916 and oper- 
ated since that time. The illustration shown in 
Fig. 1 gives an idea of the size of the installa- 
tion in connection with this furnace. The third 
electrode, this being a three-phase furnace, is 
concealed behind the electrode in the foreground, 
but the three supply cables and electrode sup- 
ports are plainly visible. Regulating equipment 
is inclosed by the screened partitions, and the 
three motors for raising and lowering the car- 


= bons are mounted at the back of the furnace 


near the floor. Transformers for converting the 
incoming service voltage from 13,000 volts to 
furnace voltage are completely inclosed and pro- 
tected from heat and accident by the brick vault 
just beyond the regulating equipment. A switch 
for opening the main supply lines is shown at 
the extreme right of Fig. 2, which gives another 
view of the furnace and shows the third elec- 
trode. Fig. 3 gives a view of the general foun- 
dry layout and shows the furnace in its relation 
to the casting floor, which is to the right in the 
illustration and about half beyond and half for- 
ward from the furnace. Two cranes. one of 
5-ton and one of 7.5-ton capacity, run the entire 
length of the building and serve to handle flasks, 
molds, castings, etc., and to facilitate any heavy 
work required about the furnace itself or on 
other equipment or materials. 


NATURE OF FURNACE POWER DEMAND AND LOAD. 


Power for the operation of this installation is 
taken at high voltage from the lines of the Wis- 
consin Gas & Electric Co. and is reduced to a 


potential of 112 volts through suitable transform- 
ers installed just back of the furnace, as already 
described. Observation of the meters indicating 
the input during the melting period shows a 
fairly steady input of approximately 200 kw. per 
phase, with variations sometimes as high as 400 
kw. during periods of electrode adjustment. The 
power-factor indicator shows a slightly varying 
indication not far from unify. 

Records compiled for the past three months 
show a total power charge against the furnace 
amounting to 159,600, 145,600 and _ 180,600 
kw-hrs. This amounts to an average daily con- 
umption of 5281 kw-hrs., including every day 
in the month, or to 6149 kw-hrs. for every week 
day during the entire period. The average day 
from the time current is turned on until the last 
heat is poured into the ladle is 12 hrs., thus indi- 
cating an average load of 512 kw. during the 
working day, which checks quite closely with the 
readings of the indicating meters when due allow- 
ance is made for the off time during the charg- 
ing periods. Such a record speaks well for the 
central-station service as a source of reliable 
power supply, and also speaks well for the fur- 
nace business as a source of steady and con- 
tinuous load to the central station. Further and 


‘ more detailed examinations of the records simply 


bear out the conclusions already drawn that the 
electric furnace is steady in its performance and 
that it can depend on reliable central-station 
service. 

Uniformity of input or power demand de- 
pends, of course, upon the nature and effective- 
ness of the electrode regulation equipment pro- 
vided. Defective equipment or careless oper- 
ation may result in a widely varying load, pro- 
ducing high power costs, poor product and ex- 
cessive maintenance charges. Regulation of elec- 
trodes in this installation is either automatic or 
manual as desired. Automatic regulators control 
the operation of the regulating motors, raising or 
lowering each electrode to maintain the power 
input per phase at a fixed value. Three indi- 


Fig. 3.—General View of Foundry, Showing Furnace in 
Distance. 


cating wattmeters show at all times the input per 
phase, and three hand-operated rheostats provide 
for the setting of this fixed input at any desired 
value. Three motor controllers are provided for 
the direct hand regulation of the electrode mo- 
tors, and by the manipulation of these control- 
lers the operator may take full charge of the 


July 31, 1920. 


; 


ELECTRICAL REVIEW 155 


Fig. 4.—View of Finishing Floor, Showing Typical Product of Electric Furnace. 


power input on any or all phases at any time 
that such a procedure is warranted. 


Raw MATERIALS USED. 


Piles of material, shown near the furnace in 
Fig. 1, are composed of foundry scrap and 
punchings and cuttings from automobile and 
boiler factories and similar sources. The foun- 
dry scrap consists of sprues, risers and other 
similar material, and, of course, is of the same 
quality as the average finished product. Other 
scrap used is composed of small pieces sheared 
or punched from a good grade of material, but 
of such size as to be of but small value in any 
furnaces other than those of the electric type. 
Slags and fluxes used depend upon the raw ma- 
terials used and the product made, and are too 
well known to merit special comment and need 
no further discussion than the cost data pre- 
sented later. 


QUALITY AND CHARACTER OF PRODUCT. 


Truck and tractor parts and similar materials 
comprise the greater part of the entire output of 
this furnace. Many other parts are made, in- 
cluding pulleys, flanges, gears, etc., a typical run 
of product being shown in Fig. 4. Pieces as 
small as 0.25 lb. each and as large as 5000 lbs. 
are made with this furnace, the general average 
Weight per casting being about 20 Ibs. Approxi- 
mately 65% of the material melted finally comes 
to the shipping floor to be sent out as good cast- 
aes? about half of the remainder comprises 
io Sates, over-iron, etc., and is returned to 
a oe for remelting. Tests made on stand- 
teas il Pieces developed an ultimate tensile 
diag of as high as 75,000 Ibs. per sq. in. and 
feces imit of 46,000 Ibs. per sq. in. Bending 

Sand fractures almost invariably indicate a 


good grade of material, and chemical analysis 
shows a uniformity of composition suitable to 
the character of the work being produced. The 
regulation of the chemical composition of iron or 
steel melted in the electric furnace depends 
almost entirely upon the desires of the operator 
to work within fixed limits. j 


VARIOUS EĽEMENTS OF COST. 


Raw material costs will depend to a great ex- 
tent upon the availability of a supply of scrap 
materials for melting. The costs of the melting 
material and power will vary with different lo- 
calities, and will depend somewhat on the nature 


POWER CONSUMPTION FOR AN ELECTRIC 
FURNACE. 
Total Tons Total Power Kw-Hr. per Ton 


Finished Input in Finished 

Month. Castings. Kw-Hrs. Castings. 
MITCH. acedo 178.02 159,600 896 
ADP, Surai 148.09 145,600 984 
BIS: aake ass 134.12 189,600 928 


MISCELLANEOUS COSTS PER TON OF FINISHED 
CASTINGS. 


Operating Repair Elec- Refrac- 

Month. Labor. Labor. trodes. Flux. tories. 

MIRCCH > dis cade teas $4.16 $0.62 $3.81 $1.75 $0.97 

Fc | ah een ee 4.48 0.51 3.65 1.89 0.61 
May eee ee 4.16 0.63 4.07. 2.26 0.73 — 


of the product to be made and on the method of 
handling the furnace. However, the figures 
given in the accompanving tables, and showing 
various elements of cost for three consecutive 
months of this year, give a fair basis for the de- 
termination of what the costs are under a specific 
set of conditions. These figures are based on 
the tons of finished product, which amounts. as 
stated before, to approximately 65% of the mate- 
rials melted. About half of the remaining 35% 
is returned for remelting, so that altogether 


156 ELECTRICAL REVIEW Vol. T7—No. 5. 


about 121% of the finished product must be pro- 
vided in new material for melting. 

Insofar as labor charges and investment 
charges per unit of output are concerned, the rate 
of operation 1s a vital factor in the ultimate cost. 
Rapid handling greatly reduces the furnace 
radiation and cooling losses, and at the same time 
increases the total tonnage output. The periods 
of no-power consumption are also reduced by 
rapid handling of the melted and new charge, 


with a corresponding increase in the load-factor. 


The working day in this foundry begins at 4:30, 
when the current is turned on, and continues for 
sufficient time to run either four or five heats. 
Various time elements of the day are as follows: 
At 4:30 a.m. current is turned on; the electrodes 
are melted through to the bottom of the charge 
by 5:30 a.m. ; at 6:00 a.m. the furnace is skimmed 
and at 6:45 the furnace is ready to pour, the 
charge having been tested, reslagged and treated 
with the required fluxes. By 7:05 a.m. the pour- 
ing is finished and a new charge is put into the 
furnace. Succeeding charges require from 2 to 
2.25 hrs. each, the time being shorter than for 
the first charge because of the fact that.the. fur- 
nace remains hot during the pouring and re- 
charging period. 

Floor space for molding, of course, will not 
varv greatly from that required with other equip- 
ments, the nature of the product to be made de- 
termining to a great extent the amount and char- 
acter of floor space needed. In this particular 
case the entire building housing furnace, trans- 
formers, materials and miscellaneous equipment 
is 320 ft. long by 8o ft. wide, the molding space 
required for one average heat being approxi- 
mately 5000 sq. ft., and the total molding floor 
provided being to ft. wide by 220 ft. long. 

The character of the electric-furnace product, 
together with the resultant demand for an in- 
creasing output, indicates that this industry has a 
period of rapid and healthy growth ahead of it; 
chief among the limiting factors in this develop- 
ment are the capacity of furnace makers to sup- 
ply equipment, and the available sources of 
power in the required quantities and the supply 
of trained operators. This last feature is proba- 
bly the most important item and will in the end 
determine more than any other single factor the 
growth of the industry. 


AIR SCREENS FOR PROTECTING FUR- 
NACE WORKERS. 


Workers tending furnaces who are required to 
examine the glowing materials at frequent inter- 
vals suffer considerably from the enormous 
amount of heat radiated. The heat rays are also 
very injurious. 

Various devices have been employed to mini- 
mize the ill-effects of these radiations. For ex- 
ample, water-csoled furnace doors have been 
tried, but they furnish protection only so long as 
the doors are closed. Devices for drawing off 
the ‘hot air in front of the furnace, such as cen- 
trifugal exhausters, have been tried out, but 
these possess the objection that the workers are 
subjected to great temperature vartations, which 
affect their efficiency and tend to injure their 
health. 


It has been claimed quite recently that the 
most effective device is one that may be fixed 
immediately behind the furnace door. This is a 
narrow oblong nozzle through which cold air is 
blown upward, thus imposing a screen of rela- 
tively cold air between door and furnace. This 
arrangement is claimed to give adequate protec- 
tion to the workers. 


CONDUCTIVITY OF ALLOY INDI- 
CATES ITS CONSTITUTION. 


In a paper on the “Measurement of Electrical 
Conductivity in Metals and Alloys,” read before 
the Faraday Society, London, J. L. Haughton 
stated that the study of the electrical conductiv- 
ity of alloys throws a considerable amount of 
light on their constitution. This study has gen- 


` enerally been carried out by measuring the con- 


ductivity of the alloys at room temperature and 
plotting a curve connecting conductivity with 
composition. A better method is to plot the tem- 
perature coefficient of resistance against com- 
position. These methods, however, are limited 
to the study of the constitution of the alloys at 
comparatively low temperatures, and much 
valuable information can be obtained by plotting 
the curve connecting the composition and tem- 
perature and using a series of such curves in the 
same way as the ordinary thermal curves. He 
described a method which can be employed for 
this, which consists of measuring the voltage 
drop along a definite length of a specimen 
through which a constant current is flowing. This 
voltage drop is compared with that given by the 
same current passing through a standard resist- 


‘ance. Due correction can be made for errors 


arising from e.m.fs. and other sources. The 
specimen itself is heated up in a furnace so con- 
structed that the temperature along it is exceed- 
ingly uniform. 


INTRODUCTION OF AIR INCREASES 
FURNACE EFFICIENCY. 


A time saving of 25 to 50% in the production 
of electric steel has been accomplished by a re- 
cently developed method of blowing air into the 
solid charge of steel in the furnace. 

After the furnace has been tapped and any 
necessary repairs made to bottom and banks, the 
furnace is charged with scrap. This immediately 
absorbs heat from the furnace lining and by the 
time the whole charge is in the furnace the lower 
part will be incandescent. The electrodes are 
then lowered and the circuit closed. 

Air is then turned on the incandescent portion 
of the charge at any convenient pressure and by 
a I-in. pipe. The carbon monoxide formed when 
the air strikes the metal is immediately con- 
verted into carbon dioxide, burning with a white 
flame which melts the metal quite rapidly. As 
the metal melts, the air nozzle is raised, playing 
on the solid mass of metal until all 1s molten. 

Oxidization of the carbon, silicon and phos- 
phorus causes such a great rise in temperature 
that the total melting time can be reduced be- 
tween 25 to 50%, it is claimed. This corre- 
sponds to a reduction in energy consumption of 
between 150 and 250 kw-hrs. 
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Electric Furnace Leads 


Importance of Minimizing Loss of Pressure in Secondary Con- 
nections Between Transformer and Furnace—Difficulties En- 
countered Due to Large Alternating Currents at Low Voltage 


When alternating currents, measured in thou- 
sands of amperes at pressures rarely exceeding 
100 volts, are carried by flexible conductors be- 
tween the furnace and the secondary términals 
on the transformers the percentage drop in pres- 
sure, even when the distance is made as small as 
possible, may be considerable. This loss of pres- 
sure is due not only to the resistance of the con- 
ductors but also to the fact that when the cur- 
rent 1s anything from 10,000 to 50,000 amperes. 
the reactive pressure drop, due to the magnetic 
held surrounding the conductors, may be consid- 
erable. This 1s one reason why merely increas- 
ing the cross-section of the conductors will not 
overcome the diffculty.. Other reasons for 
avoiding conductors of very large cross-sectional 
area are the high cost, the need of flexibility (in 
order that the furnace may be tilted when pour- 
ing the metal), and what is known as “skin 
effect.” 


BRIEF EXPLANATION OF “SKIN EFFECT” IN 
LARGE CONDUCTORS. 


A small percentage of the total magnetic flux 
of induction which always links with an electric 
current is actually in the material of the con- 
ductor itself. This does not cause any uneven 
distribution of current density when the con- 
ductor is carrying continuous currents; but, with 


alternating currents, the flux will alternate like- 


wise and generate counter e.m.f.s which are 
somewhat greater near the center of the con- 
ductor than at the circumference. This results 
in the current density being no longer uniform 
over the entire cross-sectional area of the con- 
ductor but somewhat greater near the surface 
than at the center. 

Imagine a straight length of cable of fairly 
large cross-section, through which a steady con 
tinuous current 1s flowing, the return circuit be- 
ing a considerable distance away. The magnetic 
induction due tò this current will not be only in 
the non-conducting medium surrounding the 
wire but a certain amount, due to the current in 
the central portions of the cable, will be in the 
substance of the conductor itself. In other 
words, the magnetic flux surrounding one of the 
central strands of the cable will be greater than 
that which surrounds a strand of equal length 
situated near the surface. It follows that, if the 
circuit be now broken, the current will die away 
more quickly near the surface of the conductor 
than at the center, and, for the same reason, on 
again closing the circuit the current will spread 
from the surface inward. 

If. now, the conductor be supposed to convey 
an alternating current, it is evident that, with a 


sufficiently high frequency (or even with a low 
frequency if the conductor be of large cross- 
sectional area), the current will not have time to 
penetrate to the interior, but will reside chiefly 
near the surface. This crowding of the current 
toward the outside portions of the conductor has 
the effect of apparently increasing the resist- 
ance, and it follows that if J is the total current 
in a cable of ohmic resistance R, the power lost 
in watts would no longer be /?R, as in the case 
of a continuous current, but PR’, where R’, 
which stands for the apparent resistance of the 
conductor, is k times greater than R, its true re- 
sistance. The multiplier & may be calculated by 
means of the formula: 


1+ V1- F? 
b= 


2 


where F is a factor proportional to the quantity 
area of cross-section multiplied by frequency. 
The value of F for copper is, 


F = 0.0105d°f 
and for aluminum, 
F = 0.0063d°f 


where d is the diameter of the conductor in 
inches and f is the frequency in periods per 
second. This formula is based on the assump- 
tion that the return current is at an infinite dis- 


tance; but this assumption introduces no appre- ` 


ciable error when calculating skin-effect factors. 

It will be observed that so long as the product 
d*f remains unaltered the multiplier & is con- 
stant, provided the material remains the same. 
Thus if, when doubling the frequency, the cross- 
sectional area of the (circular) conductor is 
halved, the ratio: 


resistance to alternating currents 
resistance to continuous currents 


remains unaltered. 

In regard to the material of the conductor, the 
value of F in the formula is directly proportional 
to the specific conductivity of the metal, so long 
as the frequency remains constant. Thus if F is 
known for a conductor of given diameter, made 
of copper, its value for any other “non-magnetic” 
material is given by the ratio: 


conductivity of metal of conductor 
conductivity of copper 


If the conductor is of iron (er other “mag- 
netic” material) the value of k may be much 
greater than this ratio would indicate. 

It is a not uncommon belief that when alumi- 
num conductors are used in-place of copper the 
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larger diameter necessary to give the same con- 
ductivity will lead to a greater loss through “skin 
effect.” But the above multiplying ratio makes 
it clear that the percentage increase of losses 
with alternating currents of the same frequency 
will be independent of the material of the con- 
ductor (iron excepted), because the greater 
cross-sectional area necessary to maintain the 
same ohmic resistance when a wire of lower con- 
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Transformers for Electric Furnace Operation. 


ductivity is used is evidently exactly balanced 
by the higher specific resistance of the metal. 

It will be found that the “skin effect” co- 
efficient (k) by which the true resistance of a 
conductor must be multiplied in order to obtain 
its apparent resistance when carrying alternating 
currents is very small for frequencies of 25 and 
60 cycles, provided the diameter of the con- 
ductor is not large. 

On a 6o-cycle circuit the conductor would 
have to be 1 in. in diameter to obtain a 10% 
increase in resistance. A diameter of 1.5 ins. 
would, however, increase this amount to about 
40%, while, with a 2-in. conductor, the resistance 
to alternating currents—and therefore the FPR 
losses—would be approximately 1.75 times as 
great as when the conductor is carrying continu- 
ous currents. On 25-cycle circuits the difference 
is smaller, as indicated by the formula. 

By dividing a heavy conductor into several 
smaller conductors and connecting these in par- 
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allel, the skin-effect coefficient may be reduced, 
but the actual ohmic loss of pressure cannot be 
very easily calculated because the spacing and 
relative position of the parallel conductors have 
an important effect on the flux distribution both 
in and around the individual conductors, and 
therefore upon the distribution of the current 
density. 

The skin effect is less marked in flat-strip con- 
ductors than in cylindrical wires or cables, but 
the coefficient (the multiplier k) is less easily 
calculated. If a cylindrical conductor of large 
cross-sectional area is replaced by a number of 
smaller conductors of the same total cross-sec- 
tional area placed side by side in the same plane, 
the result will be very similar to what would be 
obtained by rolling the original solid conductor 
into a strip of about the same thickness as the 
diameter of the smaller (parallel) conductors. 
By specially arranging the parallel conductors 
and interlacing them with those carrying the re- 
turn currents, the skin effect may be still further 
reduced. 


REACTIVE VOLTAGE Drop IN CONDUCTORS CARRY- 
ING LARGE ALTERNATING CURRENTS. 


The above considerations lead naturally to the 
question of reactive drop and the interlacing of 
conductors with a view to making this as small 
as possible. The flux due to and linking with 
the electric current has so far been considered 
only in its relation to the distribution of current 
over the cross-sectional area of the conductors, 
and it has been shown that, with large con- 
ductors carrying alternating currents, the resist- 
ance may be appreciably increased, with a cor- 
responding increase of pressure drop and power 
loss. 

The reactive pressure drop caused by the flux 
linkages does not represent energy loss, but it 
may very seriously reduce the power-factor of 
the furnace load, and even lower the voltage at 
the carbon electrodes to such an extent as to 
interfere with the proper operation of the fur- 
nace. Low power-factors are very objectionable 
from the central-station point of view and 
although a certain amount of reactance is neces- 
sary and even desirable in the circuits supplying 
current to electric furnaces, it is very rarely 
advisable to provide secondary leads with greater 
inductance than would be obtained with the 
shortest cables and best arrangément of inter- 
laced conductors planned to keep this quantity 
as low as possible. 

The magnetic flux surrounding a conductor 
carrying a large current may be considerable if 
the return conductor is at a great distance: i. e., 
if the loop formed by the outgoing and return 
conductors includes a large area; but when the 
outgoing and return conductors are brought close 
together this loop is reduced in size and the in- 
jurious flux of self-induction which links with 
the circuit is reduced, thus improving the power- 
factor of the system and preventing unnecessary 
reactive pressure drop. 

In furnace work the pressures on the secondary 
side of the transformers are always low, and 
since no large spacing or high degree of insula- 
tion is necessary between conductors of opposite 
polarity these may be brought close together and 


A OO a E 


July 31, 1920. . 


the reactive pressure drop in the leads is there- 
fore to some extent under the control of the 
engineer who plans the arrangement of the sec- 
ondary connections to the furnace terminals. 

The arrangement of bus bars and connections 
between the transformer terminals and the sta- 
tionary ends of the flexible leads is a matter 
which well repays careful study, not only with a 
view to saving copper, the cost of which is neces- 
sarily high, but also in order to avoid excessive 
inductance. | 


ARRANGEMENT OF CONNECTIONS BETWEEN 


SECONDARY TERMINALS. 


The illustration shows a good arrangement of 
the heavy bus bars and connections between the 
secondary terminals on the top of a three-phase 
shell-type transformer and the terminals 4, B 
and C, from which the flexibles are carried to 
the furnace electrodes, which will naturally be 
as close as possible to the transformer. By fol- 
lowing the connections on the diagram it will be 
seen that the transformer windings are delta- 
connected. 

If the distance between transformer and fur- 
nace is considerable, it is very important to inter- 
lace the conductors from the transformer termi- 
nals to the point where the delta connections are 
. made. Thus, if the current from phase 4 of the 
secondary winding is carried by three outgoing 
conductors, 1, 2 and 3, and by three return con- 
ductors, 4,5 and 6, the proper arrangement of 
these connections when carried side by side on a 
straight run should be 1, 4, 2, 5, 3, 6, and not 
I, 2, 3, 4, 5,6. Phase B and phase C would be 
dealt with in the same manner. By this means 


the inductive voltage drop can generally be kept 


within reasonably small limits. 

The inherent reactance of an electric arc fur- 
nace 1s about 30%, and if the external reactance 
of transformers and connections amounts to 
another 30%, making a total of 60%, the power- 
factor would be 0.8, which is not unusual. A 
power-factor appreciably lower than this would, 
however, be objectionable, especially from the 
standpoint of the central station. 


TYPES OF MOTORS USED YOR FUR- 
NACE OPERATION. 


D-C. Motors for Moving Electrodes Offer Advan- 
tages of Dynamic Braking—Standard Practice 
in Connection With Tilting Motors. 


By C. G. Lewis, 


Industrial Department, Westinghouse Electric & Manu- 
facturing Co. 


Motors for moving the electrodes of electric 
steel furnaces are usually mounted on the fur- 
nace structure and tilt with the furnace, while 
motors move the electrodes of ferro-alloy fur- 
naces through a cable and winch drive. Motors 
for electrode service are preferably of d-c. type 
in order that the advantages of dynamic braking 
may be secured. 

In ferro-alloy service or special cases where 
the service is not severe, a small d-c. motor 
(2 hp.) may be utilized or an a-c. motor equipped 
with a solenoid brake may prove adaptable. 
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However, because of the advantage of dynamic 
braking, d-c. motors are used extensively. 

In order to pour the furnace charge, stee! fur- 
naces are tilted by a motor acting through a 
geared and sometimes counter-weighed mechan- 


11-Hp. Motor for Tilting 2-Ton Electric Furnace in 
Plant of Driver Harris Co., Harrison, N. J. 


ism. While pouring, the furnace containing the 
charge of molten metal must be held stationary 
in any desired position, and hence a magnet- 
operated brake is always included with the tilt- 
ing motor. The particular design of furnace- 
tilting mechanism, as well as the capacity of the 
furnace, will determine the size of the tilting 
motor required. In general, tilting motors range 
from 10 to 150 hp. 

Because the motor must accelerate under load. 


is 
= 
3 
: 


Rear View of 2-Ton Heroult Furnace, Showing Method 
of Mounting Winch Motors and Arrangement of 
Leads from Transformer to Furnace. 


a series motor with magnetic brake (if a d-c. 
supply ts available), or a variable-speed, wound- 
rotor, induction motor with solenoid-operated 
brake (if an a-c. supply is available) is standard 
practice. The tilting motor is controlled through 
a suitable reversing controller. 
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Safeguarding Electric Furnace 
Operation 


"Means of Preventing Accidents in Foundries, With Special 
Reference to Safety Measures in Connection With Electric 
Furnaces, Substations, Transformers and Other Equipment 


In discussing the precautionary measures that 
should be taken in the operation of electric fur- 
naces whether for melting steel, brass or other 
alloys it is necessary to analyze the dangers 
against which precautions are to be taken. These 
may be divided into two classes. In the one 


class belong all those hazards of the foundry re- - 


gardiess of how the heat is produced. In the 
other are those dangers directly chargeable to 
electricity as the heating medium. 

Accidents may occur to the furnace itself 
through failure of materials or misunderstand- 
ings among the operators. There is the danger 
of electric shock, caused directly or indirectly. 
There are the injuries that follow the radiations 
of infra-red and ultra-violet rays produced by 
heat and the electric arc, respectively, the one 
chargeable to the process of melting and the 
other to the melting medium. 

The possible or latent dangers of the electric 
furnace are about the same as those of other 
types of furnaces. The working medium always 
constitutes a danger. If solid fuel is used, heat 
and poisonous gases are produced. If oil fuet is 
used there are the added dangers of fire explo- 
sion and asphyxiation (remote). With electricity 
there 1s the danger of shock and fire, but if the 
installation is properly made and properly main- 


tained electricity appears to be the safest — 


medium. , 

Mishaps in the foundry proper comprise such 
accidents as spilled metal due to upset crucibles, 
etc., contact of water or liquids with the furnace 
or molten metal, splashing during pouring, etc. 
These accidents happen, no matter what way the 
metal is melted. 


FouNnpry LABOR. 


Foreign labor is used to an exceptionally large 
extent in the steel mills and foundries. Often- 
times different nationalities work together, each 
understanding only the very commonest words 
and directions. These men do as they are told 
without asking; they are not accustomed to think 
for themselves. This situation calls for every 
possible safeguard against ignorance and mis- 
understanding. ` 

Warnings and instructions should be placed in 
conspicuous places and in as many languages as 
are required for the education and information 
of all. The need for making all equipment fool- 
proof is obvious, because of the different men- 
talities and operations involved around the elec- 
tric furnace, the rate at which things happen and 
the space involved. 

Familiarity breeds contempt. What is wanted 
is not the fear that danger exists where there is 


ignorance, but the respect and caution that are 
born of understanding. These come about only 
by wise, continual education, safety meetings 


and foremen’s talks with their men. 


ELECTRICAL PRECAUTIONS. 


With the electric furnace, electricity is only a 
means to an end. The primary purpose is to 
produce steel or alloys, and the attention is de- 
voted to this purpose. That the process is being 
done electrically is of secondary importance. 

The result is that charging the furnace, melt- 
ing the charge and disposing of it receive almost 
all the attention. Another reason for this is that 
the men doing the work are usually ignorant of 
things electrical, That there are so few acci- 
dents speaks well for the methods in use. 

But the fact that there are live parts and that 
electricity is present calls for caution and pre- 
caution. Responsibility for the electrical ap- 
paratus should rest with electrical men. The 
handling of dead and live electrical equipment 
should rest upon as few persons as possible so 
that the likelihood of misunderstandings is mini- 
mized. : 

A danger sign should invariably be located be- 
side electrical apparatus. The apparatus may 
not actually impose a danger, but the psychologi- 
cal effect of a danger sign encourages caution. 
The familiar sign of skull and cross-bones recom- 
mends itself for universal use. It is significant 
and impressive; it is of international understand- 
ing, and so is equally effective regardless of the 
nationality of the workers. In using this sign. 
the recommendations of the National Electric 
Light Association should be followed out: 
namely, white skull and cross-bones upon a red 
background. 


ELECTRIC SHOCK. 


Electric shock may be expected to have a more 
pronounced effect upon men employed in and 
around foundries than in many other industrial 
undertakings. Foundries, steel mills and ‘fur- 
naces call for intensive effort and great physical 
exertion. The mode of living of the men work- 
ing in these places is such that they tend to be- 
come particularly susceptible to shock; they are 
hot. dirty and perspiring. . 


Electric shock under these circumstances may 


be expected to be the more serious, because the 
human body becomes a better conductor as mois- 
ture of the cutaneous and subcutaneous surfaces 
increases. It becomes, therefore, particularly 
important to keep electrical apparatus and cir- 
cuits covered and prevent men from coming in 
contact with potential. 
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The voltage around the furnace is compara- 
tively low. But grounds and other shocks of 
about 100 volts may cause men to stumble and 
injure themselves as the indirect result of elec- 
tric shock. 

Electric furnace frames should be thoroughly 
earthed, so that the exposed metal is at ground 
potential at all times. The insulating properties 
of refractories decrease as their temperature in- 
creases and this has been the result of many 
mysterious shocks. The heavy current fluctua* 
tions that occur when melting down cold scrap 
also result in induced voltages that have caused 
trouble. These can be prevented by the ground- 
ed furnace frame. 

Another place where shock may be expected to 
occur is around the conductors leading to the 
electrodes. Abrasion and physical wear and tear 
tends to wear through the insulation and expose 
the copper. Many furnace operators employ 
specially heavy insulation here. 

The effect of mysterious shocks around a fur- 
nace, their effect exaggerated because of the 
ignorance of the men and their hot condition, is 
psychological as well as physical, and will do 
much to interfere with normal operation of the 
equipment. 

Live circuits always indicate danger and the 
danger is more real when the men are not 
familiar with things electrical and when the use 
of electricity is merely incidental, as when the 
output of steel is the all-absorbing purpose. This 
means, of course, that rigid rules and their re- 
ligious enforcement are imperative. Rules should 
be simple and complete. 


TRANSFORMER SUBSTATIONS. 


Most central-station companies appreciate the 
necessity of keeping high-voltage apparatus pro- 
tected against accidental or intentional contact 
and only accessible to certain authorized persons. 


Method of Carrying Away Fumes from Non-Ferrous 
Furnace. 


Yet it is not uncommon to find the same or simi- 
lar apparatus in industrial plants exposed and 
within reach of anybody and everybody, with 
perhaps only a barrier placed in the way. 
Apparatus such as transformers, oil switches, 
etc., should be isolated not only for reasons 
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of safety but to prevent interruption of power 
supply through ignorant and malicious inter- 
ference. “ 

The central-station companies have perfected 
many admirable types of industrial substations 
that protect persons as well as equipment and 
service. These substations usually permit only 
the utility representative to enter, while fuses or 


Safe and Serviceable Type of Industrial Substation. 


All high-voltage apparatus is locked away and can be 
reached only by the céntral-station men. The factory 
electricians can, however, control the low-tension side of 
the transformers, renew fuses, read meters, etc. 


switches located on the premises of the customer 
permit the customer to shut off power on the 
low-tension or secondary side of the, company’s 
substation. 

The situation is somewhat different with the 
electric furnace, however, because the desirabil- 
ity of having the transformer as near to the fur- 
nace it serves results in many cases in each fur- 
nace having its own transformer or transform- 
ers. This means that precautions that are 
justifiable and economical in the large centralized 
installation cannot be practiced where there are 
several installations scattered around. The basic 
requirements of each are the same nevertheless 
and should be recognized; all live parts should be 
protected from accidental and malicious contact, 
and only authorized persons should be allowed 
to have access to control mechanisms. Metallic 
wire fences serve well for this purpose. They 
are not expensive, they are economical of space, 
they are not flammable, and they withstand the 
rough treatment. 

Where the transformer is out of sight a master 
control switch should be close to the furnace, so 
that the man in charge can immediately open the 
circuit. Likewise, in cutting in a furnace, it 
should be done, finally, directly at the furnace 
and not from a distance or out of view of the 
furnace. Such arrangements prevent accidents 
and delays. 

One case with which the writer is familiar em- 
phasizes the absolute necessity for having one 


man in charge and of having the control at the 


furnace. Repairs had been made to a furnace 
and just before starting up again one of the men 
entered the furnace for some reason. Mean- 
while another man had gone to the substation 
and closed in the circuit. The result was that ` 
the man in the furnace was fatally burned. It 
later materialized that neither the man killed nor 
the man who accidentally killed him understood 
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things electrical nor were really conversant with 
the English language. 

Every switch controlling a furnace should be 
locked open when the fifrnace is not in use or 
when repairs are under way. Only in this way 
can accidents be properly guarded against. Hold 
cards should be used in the substations proper 
when repairs are under way at the furnace. But 
hold cards are practically worthless at the fur- 
nace because men simply will not bother with 
them; thev are easily blown away or torn off. 
The iocked master switch is the only safeguard. 


DANGERS FROM WATER. 


Every foundryman realizes the need for keep- 
ing moisture and liquids away from metal 
charged into a furnace and from the furnace. 
Usually the charge is dried before being put into 
the furnace. With the electric furnace, on the 
other hand, water is taken to the furnace. 

Water is used to cool the electrodes, the water 
being passed through stuffing boxes in some 
cases and in other cases actually flowing through 
the electrodes. While the latter arrangement is 
the more effective mode of cooling, perhaps, it is 
also the most dangerous. Cases have arisen 
where the electrode has burnt down through long 
usage until the water used for cooling entered 
the furnace, where it immediately became super- 
heated steam. 

Such an occurrence is similar to an explosion 
and is very dangerous. If water is to pass 
through electrodes, great care should be exer- 
cised that the electrodes are not allowed to be 
worn down too close to the water chamber. With 
stuffing boxes this danger is not present. That 
water is in close proximity to the furnace itself 
constitutes a danger which calls for continual 
care. 


PROTECTING THE Evers. 


The eves of workers around electric furnaces 
require protection against three different condi- 
tions, namely: (1) the electric arc, (2) the in- 
tense heat, and (3) burns from explosion and 
fiving particles. 

The use of goggles is the best eae 
against injury to the eye, immediate and ulti- 
mate. The ultra-violet rays of the electric arc 
can be combatted by the use of dark glasses. The 
infra-red rays due to the heat can be combated 
by sage-green and gold-plated glasses. The 
Bureau of Standards has published valuable 
data upon the glass best suited for different con- 
ditions. Good glasses are expensive, but they 
are a good investment. 

In using goggles the greatest difficulty is to 
make the men understand their importance. Each 
man should be furnished goggles and exchange 
between men should not be allowed because of 
the possibility of disease being spread in this 
way. Periodic cleaning and sterilization should 
be done by the employer. 

In purchasing goggles, the proper color of 
glass should be chosen at the beginning because 
if the cobalt-blue glass so often used is bought 
it is very difficult to make a change later. Cobalt- 
blue is not effective in providing the protection 
needed although. be it said. it seems to be the 
color most widely used. The goggles chosen 


should have their metallic parts protected by 
leather, tubing or other non-conducting material 
so that the heat will not make their use un- 
pleasant. 

Steaming of the glasses is a very common rea- 
son advanced for not using goggles, and a good 
one. Sweat pencils and pencils of the glycerine 
type prevent steaming. Sweat bands around the 
forehead also reduce the amount of perspiration 


that can trickle down the glass and into the eve. 


Goggles are a good investment and wearing 
them should become a habit. Safety talks and 
general education on the value of goggles to pro- 
tect against injury and the use of proper goggles 
for minimum discomfort and disability will do 
away with the usual disregard and disfavor in 
which the goggle is held by the average electric 
furnace operator and foundryman. 


METHOD OF -MANUFACTURING CAR- 
BON ELECTRODES. 


Ingredients Used for Amorphous Electrodes and 
Manner in Which They Are Treated to 
Form Finished Product. 


The pioneer work in the manufacture of car- 
bon electrodes was done by a Frenchman, Carré. 
about 1876. At that time, however, the principal 
demand was for use in electric arc lights. The 
chief raw materials used are coke, charcoal, an- 
thracite, lamp black, retort carbon, tar coke, 
petroleum coke and graphite. In some cases ex- 
tensive equipment is required for graded crush- 
ing, grinding and screening. After crushing the 
materiał is mixed with the binding medium. 
usually tar or pitch, and then kneaded or mixed 
in steam-jacketed mixers. Before mixing, how- 
ever, the raw materials are subjected to calcina- 
tion to remove gases and oily substances. The 
material is then pressed, sometimes in extremely 
powerful presses (according to the size of the 
electrode) to the form required. Roasting and 
coking processes are then applied to the pressed 
pieces in tunnel kilns or in Mendheim furnaces. 
The electrodes are placed into square or round 
chambers and packed with carbon dust to ex- 
clude the air during baking, which lasts from 6 
to 12 days for smaller pieces and from Io to 16 
davs for larger ones. During the early part of 
baking the tar oils in the binding medium distill 
off. following which the binding medium cokes 
and the entire mass slags. Great care must be 
employed in heating the electrodes uniformly in 
order to avoid undue stresses. The following 
values for the physical and chemical qualities of 
amorphous carbon electrodes are from a German 
source: 


Specie Weient® novousn tes Tea eve alanine 1.50-1.55 
Specific resistance at cross-sections of from 25 to 
3000 sq. CIN odie ed oars sel cess 45 to 100 ohms 
Electrical cocfhcient of temperature of from 25 to 
AULA Saas ym Cra E em EE 0.000318 
Specific cat at O0- dep Cii yori ane ge ne 0.18-0.22 
Compressive strength .............. 230-410 kg. sq. cm. 
Bending strength ....................51-81 kg. sq. cm. 


Heat extension from 0-700 deg. C..26% of initial value 
Heat conductivity for a cube of 1 cu. cm. at tem- 
perature falls from 130-20 deg. C...0.24 heat unit hr. 
AST Content eco Actas reaa a a e aa aN 2.5 -3.0 % 
PROSPHOTUS: oc dawn eoheewe dete te Se AES 0 45-0.53% 
Sulphur cases aha Oya ee eles ohh ens kode ees 0.91-1.10% 
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Transformer Equipment for Elec- 
tric Furnaces 


Ratings of Transformers — Mechanical Forces in Windings — 
Construction Details—Use of Reactance Coils With Furnace In- 
stallations — Features of Their Construction and Application 


By C. B. GIBSON 


Industrial Department, Westinghouse Electric & Manufacturing Co. 


Furnace transformers are different from other 
power transformers, chiefly because the second- 
ary voltages are comparatively low, and, there- 
fore, for the same capacity, the secordary cur- 
rents are comparatively high. The fluctuating 
nature of the load is such as to require better 
bracing of the coils than is required of trans- 
formers for the ordinary industrial load. 

As a class, furnace transformers are built for 
primary voltages from 2300 to 22,000 volts, and 
generally step down to a secondary voltage in 
the neighborhood of 100 volts. They are built in 
sizes from 100 to 4000 kv-a. single phase, and 
from 300 to 7500 kv-a. three phase, and for 
standard frequencies. All transformers are oil 
insulated and are either self or water-cooled, 
depending upon the requirements. It is rec- 
ognized that there are definite fields of applica- 
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tion for each type of transformer construction. 
The smaller transformers are often of the core- 
type construetion, while all of the larger furnace 
transformers are of shell-type construction. 


RATING OF ELECTRIC FURNACE TRANSFORMERS. 


In general, transformers for electric furnace 
service are rated on a basis of 55 deg. C. rise 
continuous, which is in accordance with stand- 
ardization rules of the American Institute of 
Electrical Engineers. Furnace transformers 
should be capable of withstanding a momentary 
short-circuit on the low-voltage terminals with 
full rated voltage impressed on the primary 
winding. 

Where taps are required on furnace trans- 
former windings, their capacity is specified in 
terms of the normal rating. If a tap is supplied 


oe or a 

ia. +5 o> 

s -_—— - Oun 

mae ee l M 
— e~ 


= - 


PE a 
< —_ 


r e Fae : 

iT, Y ev > 

tienes 

-= - 
Se nd EP SS 
OŘ 
me oh = p 
a ~ Ke Å ` 


a 
we 
-< 


eean ey ~ — 

eee 
—_ mana 
es 


= -æ 
rog gemere N a 


-= 
VV se 


í 
La 
— - is 
- Pe i ONEN 
p 
- 
de - 
ae ene 
se. 
<—_o=< 
Ra 
p ; 
SA. eee 


- 


- a n neal 


—— eee o 
eo om oo 


a 
mi S 


= —— 
one ~~ 
e 
— 


—— 


— 
owe en 


a 


Ip 


Pn 
x E 
-ihi r 


ewe 


— 
A 
ans y~ 


5 TREES 


ee 


dun —" pay qe ROE SEPET D I a Seeteeinet 
a aaa m- -5 


SES A OTE EEEE o . 


lla An: 


_-- 
—— a 
a A A Ae 


- = se mes 


— 


iene 
n na erca 


5 
ks — ~ 
< = 
A ` 
las eae 
d = 
3 s 
GOE A 
— 


Bank of Oil-insulated, Self-Cooled, 11,000-Volt Transformers Aggregating 1500 Kv-a. Rating, Which Supply Energy for 
Two 6-Ton Furnaces. | 
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to obtain a lower voltage than the normal rated 
voltage, and the low-tension current is to remain 
constant, the kilovolt-ampere input is then corre- 
spondingly reduced. However, if full kilovolt- 
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Pancake Coll Showing Spacing Strips and Fullerboard 
Barrier. 


ampere output 1s required when operating at a 
lower voltage, it requires an increase in the size 
of the winding in order to carry this increased 
secondary current. It follows that when taps 
are required they should either be specified as for 
“reduced capacity” or “full capacity.” The trans- 
former having reduced capacity taps is, of 
course, the smaller and less expensive, and is 
used with most furnaces. Primary taps to give 
secondary voltages higher than normal are in- 
herently full capacity taps, because in this case 
the secondary current is reduced for normal 
kilovolt-ampere output. 


MECHANICAL FORCES IN TRANSFORMER 
WINDINGS. 


In all transformers current-carrying conduc- 
tors are subject to a mechanical force which is 
caused by repulsion or attraction between their 
magnetic fields, and this force is proportional to 
the square of the current value. The windings 
of the furnace transformer, as well as all low- 
voltage leads, are acted upon by enormous 
mechanical forces which tend to separate and 
distort the transformer coils and to displace the 
conductors to the furnace. Rapid fluctuations in 
load, such as those caused while melting down a 
cold charge with the arc furnace, subject the 
current-carrying conductors to violent and sud- 
denly applied stresses which tend to loosen 
wedges, pins and coil bracing within the trans- 
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former. With a weak construction this would 
result in short-circuited coils. The shell-type 
wedges rigidly between the iron legs of the core 
all current-carrying conductors, so that vibration 
Or movement of the coil is impossible. 

Shell-type transformers are inherently trans- 
formers of low reactance. High reactance is not 
necessary in all makes of furnace transformers 
to protect them against the stresses of short- 
circuit currents. The importance of maintaining 
the highest possible power-factor makes it de- 
sirable that a transformer with a comparatively 
low reactance be used. It is desirable to keep 
the reactance of furnace transformers at a com- 
paratively low value in order to maintain good 
regulation and high efficiency. This is of par- 
ticular importance when the transformer is sup- 
plying electric furnace loads. 


CONSTRUCTION OF ELECTRIC FURNACE TRANS- 
FORMERS. 


The magnetic circuit of shell-type transform- 
ers is built up of laminations of non-ageing sili- 
con steel. The individual laminations are care- 
fully annealed after punching and varnished in 
order to minimize eddy-current losses. The 
laminations inter-leave at the corners and are 
rigidly clamped in position between structural 
steel end frames. Ample circulation of cooling 
oil is secured around the iron core. 

The transformer winding is assembled in 
groups of high and low-voltage coils arranged 
symmetrically and spaced accurately so that the 
impedances of the individual parallel low-voltage 
coils are equal. Both high and low-voltage coils 
are arranged in a vertical plane with vertical 
ducts between adjacent coils, through which 
cooling oil has practically unrestricted flow. By 
this means efficient and uniform cooling is se- 
cured. The spacers in the cooling ducts between 
the coils consist of long, wavy strips, so that no 
one turn is ever covered by a spacing strip except 
for a very short length. In this way the coils 
are effectively braced. 

Each low-voltage coil consists of a number of 
insulated copper conductors in parallel. By this 
means eddy-current losses caused by the leakage 
of the magnetic field are reduced to a minimum. 


10,C00-Kv-a., 120,000-60,000-Voit, High-Tension, 13,200- 
Voit Low-Tension, 60-Cycle Transformer. 
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The several low-voltage leads are brought 
straight up from the tops of the low-voltage coil 
through the tank cover. Owing to the arrange- 
ment of the coils within the winding, the low- 
tension leads are automatically interlaced in posi- 
tive and negative order. 

Each coil is pressed to-exact dimensions in a 
former and is then dipped in varnish and baked. 
The insulating treatment binds the turns into 
solid coils and the process is repeated a number 
of times until a hard glossy finish is secured. No 
tape is used on the outside of the transformer 
coils, so that heat is readily transferred to the 
cooling oil, and in this way hot spots are elim- 
inated. After assembly the transformer is dried 
in a vacuum and thoroughly impregnated 
with oil. 


METHOD OF OBTAINING VARIABLE VOLTAGE. 


If a variable voltage is required at the furnace - 


it is obtained by changing the taps on the high- 
voltage winding. Circuit-breakers are generally 
used to accomplish this, the switching always 
being done on the high-voltage side, since the 
heavy currents on the low-voltage side would 
require very large and unwieldy switches. In 
addition, the heavy current taps from the low- 
voltage winding could be made only with great 
difficulty. Switching on the high-voltage side is 
usually accomplished under load, and voltage 
surges which tend to break down the high- 
voltage winding may be set up. . For this reason, 
reinforced insulation is always necessary on all 
high-voltage taps where switching is to take 
place under load. Where several low-tension 
voltages are desired, it is customary to bring the 
high-voltage taps from the center of the winding 
so that the winding may be kept balanced. How- 
ever, with lower primary voltages the taps are 
located at the end of the coil winding. 

The use of a single, three-phase unit will, in 
general, be preferable to the use of three single- 
phase transformers. Three-phase furnace trans- 
formers are thoroughly reliable and represent a 
saving in price, weight and floor space and show 
higher efficiencies than three single-phase units 
of equal capacity. $ 

Whenever possible, transformers operating 
three-phase should be connected in delta on the 
low-voltage side. This permits of a more nearly 
normal transformer design, since the current per 
phase will be less and the voltage per phase 
greater than when a star connection is used on 
the furnace circuit. | 

A furnace transformer should be specified for 
normal reactance. The reactance desired for 
stabilizing the furnace arc (approximately 30% ) 
is usually inherent in any furnace installation. 


Use oF REACTANCE COILS IN FURNACE IN- 
STALLATIONS. 


Reactance coils or reactors, as furnished for 
electric furnace installations, are essentially for 
power-limiting or arc-stabilizing purposes. Their 
object may be to protect the system to which the 
furnace is connected from damage by limiting 
the current which will flow on short-circuit at 
the furnace. On very small capacity furnaces. 
where the inherent reactance of the furnace bus 
layout may. be small, a reactor is sometimes 
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necessary to stabilize the arc. Equal protection 
is provided against short-circuit whether the 
reactance coils are designed to be inserted in the 
primary or the secondary side of the transform- 
er. With the large mass of conductor required 
on the secondary side, reactors are, in general, 
less expensive when designed for the primary or 
high-tension circuit. When inserted in the 
primary circuit they will perform the same func- 


1500 Kv-a. Singie-Phase Transformer, Showing Core Be- 
ing Built Around Winding. 


tions for arc stabilizing as when inserted in the 
low-tension leads. In either case, the reactance 
of the coil will add directly to that of the low 
tension leads and furnace transformer. A single 
three-phase reactor is, in general, cheaper than 
three single-phase units. 

Reactance coils are rated to carry the normal 
full-load current required to supply the furnace 
transformers. They are given either a continu- 
ous rating or a short time rating, depending on 
the service required of them. It should be re- 
membered that the inductance upon which the 
ohms reactance depends is proportional to the 
square of the number of turns in the coil. A 
reactor of ten turns total, having a tap at six 
turns, will have its percentage reactance reduced 
in the proportion of 100 to 36 in changing to the 
lower tap. This is a point to be noted where 
several reactance values are secured by switching 
to different reactor taps. In general, on an iron 
core reactor having a continuous magnetic cir- 
cuit, it is not permissible to short-circuit part of 
the winding with the remaining part of the 
winding excited. 

Reactance coils may be built either with an 
iron or air core. The presence of iron increases 
the inductance of the coil so that reactors having 
an iron core are relatively smaller and less ex- 
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pensive than those having an air core. In power- 
limiting reactors, however, it is not possible to 
utilize iron in reactor construction, because after 
the iron has reached a point of magnetic satura- 
tion the reactance drop no longer increases with 
increasing currents. This means that on short- 
circuit with the very heavy current that will flow, 
an exceedingly large cross-section of iron is re- 
quired to prevent saturation and to secure the 
benefits of the iron material. Usually this is 
impracticable and the air-core construction is 
therefore better for power-limiting service. In 
electric furnace practice, however, the power is 
usually limited to not more than three times 
normal, so that iron core reactors can be used 
for this service. 

The introduction of reactance in any form 
into the furnace circuit lowers the power-factor. 
For this reason reactors should be used only 
when absolutely necessary for stabilizing the 
furnace arc, or for obtaining special and tem- 
porary furnace operating voltages. An arrange- 
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3C00-Kv-a., 12,000-Volt High-Tension, 2300-Volt Low- 
Tension, Three-Phase, 60-Cycle, Oli-insuliated, Water 
Cooled Transformer. 


ment of the low-tension bus will usually intro- 
duce any desired amount of reactance into a fur- 
nace circuit and may be so proportioned that 


the total of inherent transformer reactance plus ` 


low-tension bus reactance will be the minimum 
required for satisfactory operation. 


RELATIVE HEAT CONSUMPTIONS FOR 
BRASS MELTING. 


According to a recent statement before the 
Association of Iron and Steel Electrical Engi- 
neers one ton of brass can be melted electrically 
with 300 kw-hrs. input, by 55 gallons of oil con- 
taining 155,000 B.t.u. per gallon, or by 17,000 cu. 
ft. of gas containing 600 B.t.u. per cu. ft. 

Safety, cleanliness, flexibility, reliability and 
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convenience and rate of production are all in 
favor of the electrically produced heat. 


SELECTION OF ELECTRODES FOR 
FURNACE OPERATION. 


Use of Proper Type of Electrode an Important 
Factor in Successful Operation of 
Electric Furnaces. 


The great increase in the electric furnace in- 
dustry in the past five years has brought about 
many problems of interest not only to the actual 
operators of these furnaces but to prospective 
electric furnace users and to the engineers inter- 
ested in their installation and equipment, accord- 
ing to a statement of Atwood B. Oatman, Ache- 
son Graphite Co., Niagara Falls, N. Y. The rap- 
idity of this growth can probably be better under- 
stood when it is realized that in 1915 there were 
only 41 electric furnaces in operation in the 
United States and 213 in the world, while in 1920 
it is estimated that there were 490 electric fur- 
nace installations in the United States and 1390 
in the world. This does not include the many 
in the world. This includes only those in the 
iron and steel industries. A large part of this 
increase is due to the advent and rapid adoption 
of the electric brass furnace, which is also used 
for the melting of other nonferrous metals. 
There were none in use in 1915, but it is esti 
mated there are now 261 of these furnaces in the 
United States alone. 

Not the least of the problems which have 
arisen through the growth of this industry 1s 
what is the best type of electrode to be used on 
the different furnaces. There are at present two 
kinds of electrodes available, the Acheson or 
graphite electrode, and the amorphous carbon 
electrode. The former, so called after its in- 
ventor, Dr. E. G. Acheson, is made by treating 
high-grade specially made carbon electrodes in 
electric resistance furnaces until the whole mass 
is transformed into solid, pure graphite. The 
amorphous carbon electrode is made by mixing 
coal or coke with a hydrocarbon bond, such as 
pitch or tar, and, after the electrode has been 
formed by tamping the mass in molds or extrud- 
ing in hydraulic presses, baking it until it is thor- 
oughly carbonized. 

The ideal electric furnace electrode should 
have many attributes, the chief of these being 
high electrical conductivity. The higher the elec- 
trical conductivity of the electrode the smaller 
will be the electrode which can be ysed, which 
means that the refractory life both in the roof 
and side walls of the furnace will be greater. 
The smaller electrode also presents a smaller sur- 
face to the oxidizing influences of the furnace. 
Another attribute is high temperature of oxida- 
tion, which insures a low electrode consumption, 
as the electrode will not be so readily attacked by 
the oxygen liberated from the charge during re- 
duction and refining. 

It is necessary that electrodes be provided with 
some effective means of joining, so the stub ends 
will not be wasted nor the operation interrupted 
for replacing electrodes. For this reason a 


straight nipple or screw connection has been 
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adopted almost universally. The Acheson elec- 
trode can be readily machined on a lathe with 
ordinary tools so that a tight-fitting, perfectly 
conducting joint can be made. Amorphous car- 
bon electrodes are not easily machined, so the 
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Graphite Electrode, Showing Method of Making Joint. 


threads and nipples are molded, making the use 
of a graphite paste necessary to reduce the elec- 
trical resistance and consequent power loss at 
this point. 

The amorphous carbon has greater tensile 
strength than the Acheson electrode, but at the 
same time it is more brittle. The graphite elec- 
trode is usually denser and slightly softer so that 
the shock when scrap falls against the electrode 
is more easily taken up. The ability to with- 
stand these unavoidable strains is necessary, so 
that the electrode will not break, and cause inter- 
ruptions which greatly increase the cost of pro- 
duction. 

All electric furnaces can be easily adapted to 
the use of either kind of electrode. Accordingly, 
the furnace operator should not only consider the 
process in which he is interested and the type of 
furnace, but should also go into the question of 
the best possible electrode very carefully. Prob- 
ably no one item can so seriously affect the oper- 
ating cost of an electric furnace, and the use of 
the correct or incorrect electrode may mean the 
success or failure of the proposition. 


ELECTRIC FURNACE INDUSTRY HAS 
WIDE SCOPE. 


Possibilities in Fields of Steel, Steel Alloys, Cast 
Iron and Malleable Iron Pointed Out—Electric 
Furnace Supplanting Other Methods. 


By FrANK Hopson. l 
President, Electric Furnace Construction Co., Phila. 
delphia. 

During the war the electric furnace not only 
proved that it offers many advantages in steel 
making over the older processes but also demon- 
strated that in making many classes of steel it is 
an absolute necessity. 

Steel of any composition made by other proc- 
esses may be duplicated in the electric furnace, 


and the process lends itself further to the manu- | 


facture of steels which could not be attempted in 
the crucible, Siemens, open-hearth, Bessemer and 
allied processes. Illustrating this point, it is per- 
haps only necessary to point out that practically 
all low-carbon steel containing from 7 to 14% of 
chrome (generally known as “rustless steel”) is 
made in the electric furnace, using low-grade 
high-carbon ferro-chrome and common steel 
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scrap, the elements carbon, sulphur and phos- » 
phorus being satisfactorily eliminated, and a very 
sound steel produced. 

The new electrical resistance alloys of nickel 
chromium, used so extensively for electrical - 
ovens, heaters, dryers, etc., are made exclusively 
in electric furnaces. ) 

High-Speed Steel and Special Alloy Steels.— 
The demand for this class of steel has multiplied 
itself many times in recent years, and the electric 
furnace has solved the problem of its manufac- 
ture. The old method of melting and refining in 
crucibles failed to meet the demand for quality 
and uniformity; the analysis from each pot was 
found to vary considerably, and the practice of 
teeming several pots from one ladle or ingot 
mold (on the principle of plus and minus errors 
cancelling one another) has been adopted in 
many cases to overcome this objection. 

When it is considered that a better and uni- 
form quality of steel can be obtained from the 
electric furnace from cheap scrap materials at a | 
much lower capital and operating cost than by 
the crucible process, it is not difficult to prophesy 
which process will ultimately survive. In view 
of the severe competition in high-speed steel and 
special alloy steels, the makers cannot afford to 
be second best, and the electric furnace offers the 
only certain method of obtaining and holding the 
market. 

The electric furnace is considerably cheaper 
than the crucible process, and firms who had pre- | 
viously operated crucibles—in one case for 120 
years—state the quality is more reliable and su- 
perior to the older crucible process. | 

The smaller furnaces seem to give the best 
results on high-speed steel, but for special alloy 
steels for motors, aeroplane parts, ball bearings, 
magnets, and all special purposes furnaces of up 
to 15 tons have been installed. The refining can 
be carried out to a very fine degree and a very 
cheap base material can be used, such as turnings 
and crop ends, the necessary alloys being added | 
during melting operations. It should be noted , 
that scrap containing valuable alloys, such as 
nickel, chromium, vanadium, etc., can be melted 
without loss of these elements. 

Steel Castings—Many manufacturers that sell 
their steel swarf and scrap, cast-iron borings, 
etc., at very nominal prices, and purchase all their 
steel castings, could profitably install electric fur- 
naces and make their own castings from scrap. 
The charges can be made up entirely of scrap 
and turnings, no expensive raw materials being 
necessary. The melting loss is almost negligible, 
while in other processes it is from 10 to 15%. 

Steel -from the electric furnace is finished off 
under a reducing atmosphere of carbonic oxide 
and a slag out of which the metallic oxides have 
been reduced, and is singularly free from blow- 
holes when properly cast. This is due to the 
elimination of the gases that molten steel usually 
holds in solution. The ease with which the 
molten steel can be poured into small and intri- 
cate castings, flowing smoothly, like cream, and 
setting perfectly quiet in the molds, is largely due 
to its purity. 

For small, light castings, furnaces of not more 
than 2 tons are recommended; steel of such low- 
carbon content has a high melting point-and must 
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be cast at a very high temperature, and, though 
the temperature is easily obtained in the furnace, 
difficulties occur in handling large quantities of 
such hot metal in ladles if a large number of 
castings are to be made. For small, mild-steel 
castings, many of which have proved a better 
substitute for malleable iron castings, smaller 
furnaces are recommended, and several firms 
have installed furnaces of 0.5-ton capacity to 
melt steel for small engine parts of motor cycles 
and motor cars instead of using stampings. The 
process can be worked in conjunction with hot 
metal from a cupola, Siemens, or other furnaces. 

Alloy Steel Castings.—A very large field ts 
now being opened up for alloy. steel castings. 
One has only to consider the immense increase 
of alloy steels the last few years to see the possi- 
bilities in alloy steel casting. Due to the fact 
that electric steel can be poured at a much higher 
temperature in a still or dead condition, it has 
become possible to produce intricate thin section 
castings with regularity and without high per- 
centage of rejections. As a result, electric steel 
castings are now used in many fields not open to 
steel castings heretofore. 

Iron Castings.—It is not anticipated that the 
electric furnace will be used normally for the 
production of cheap iron castings, but, as ex- 
plained in connection with steel castings, the 
molten metal from the electric furnace is singu- 
larly free from occluded gases and can be poured 
with ease into small and intricate castings. There 
is considerable demand for high-quality iron cast- 
ings for motor-engine cylinders, pistons, etc., 
where strength, reliability, and uniformity are 
absolutely essential. For this work the electric 
furnace is ideal and has recently been adopted by 
a number of firms for this purpose. 

A large firm in the South is mixing its blast- 
furnace and cupola metal in the electric furnace 
and giving it a short heat treatment and refining. 
Results are said to be very encouraging, resulting 
in much less waste and rejections and better iron 
castings. This is one of the biggest fields for the 
electric furnace. Several firms are melting up 
iron turnings and cheap scrap into castings and 
pig iron. Where pig iron and coke is costly and* 
power reasonable there is a large demand for this 
simple melting of iron scrap. 

Malleable Iron Castings.—These are high-car- 
bon iron castings which have been treated to a 
tedious and expensive annealing process, the ef- 
fect being that of decarburizing the -outside sur- 
face. It has been recently recognized that elec- 
tric steel castings can be made just as cheaply as 
malleable iron castings, while the physical prop- 
erties of the former are infinitely superior and 
more reliable. 

Where the extra strength is required, electric 
steel castings are rapidly supplanting malleable 
castings. One or two large manufacturers of 
malleable iron are also giving their product a 
short final treatment in large electric furnaces. 
The quality of the metal is considerably im- 
proved at slight cost. The expensive lengthy an- 
nealing of malleable is largely eliminated bv 
using electric furnaces. 

Addition of Alloys to Bessemer or Siemens.— 
The electric furnace is also used for working 
in conjunction with the open-hearth and Besse- 
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mer plant for the purpose of melting alloys, it 
being much more economical to make alloy addi- 
tions in the molten form either in the furnace or 
in the ladle, and the electric furnace provides the 
ideal method of making such additions. 

Ferro-Alloys—All_ the high-grade alloys— 
ferro-silicon, ferro-chrome, ferro-tungsten, 
ferro-vanadium, ferro-molybdenum—are manu- 
factured in the electric furnace, owing to the high 
temperatures that are necessary. 

Hot-Metal Process.—This process can of 
course be used by tapping out molten metal from 
fixed Siemens O.H. furnaces, Bessemer convert- 
ers, metal mixers or any other form of furnace 
in which the initial cost of melting down may be 
cheaper than if done in the electric furnace. It 
is generally thought that the future of the steel 
industry hes in this duplex process, and it cer- 
tainly offers a very promising field to firms who 
are prepared for the large outlay of capital in- 
volved. 


RAILROADS MAKE TENTATIVE PLANS 
FOR ELECTRIFICATION. 


Present Condition of Money Market Proves Big 
Hindrance to Commencement of Work in 
All Sections of the Country. 


Manufacturers in the electrical industry field 
believe there will be a pronounced movement 
toward the electrification of railroads at the end 
of another year. Railway men tell the manufac- 
turers, when approached on the subject, that they 
are trying to accomplish two objects before turn- 
ing to the electrification problem. 

They are first trying to relieve the shortage of 
rolling stock that affects every railroad in the 
country and are also trying to effect the restora- 
tion of the former operating efficiency that ob- 
tained under private management before the rail- 
roads were taken over by the government. 

In this connection manufacturers of electrical 
equipment are endeavoring to make the railroad 
companies realize that 1t would be far better to 
start a program of electrification now, as operat- 
ing efficiency can undoubtedly be greatly in- 
creased thereby, and the railroads also would not 
then be obliged to scrap new equipment that 
would become obsolete through electrification. 

Railway men are showing a keen interest in 
the possibilities of electrification, though few, if 
any, are at the present time ready to begin the 
work of electrification. A number of eastern 
railway executives are making extensive inquiries 
and engineering departments have collected a 
great deal of preliminary data which the elec- 
trical companies have been asked to examine. 
The equipment manufacturers say they are pre- 
pared to handle all the railway business that may 
be reasonably expected and that they can con- 
tinue to keep abreast of the demand. 

As in all other lines of industry the greatest 
deterrent to immediate electrification of many 
railroads is the present money situation. Big 
financial interests behind railroads that would 
profit greatly from electrification are not encour- 
aging them to put their money into an investment 
which will yield an ultimate, but not an immedi- 
ate return. 
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EDITORIAL COMMENT 


The Furnace and the Electrical | 
Industry 


Step by step the experiments of the century 
have developed the electric furnace from a crude 
battery-operated arc to its present established 
position as a real factor in the commercial pro- 
duction of materials of many kinds. Progress 
was slow for a long period of time, being lim- 
ited by the lack of a demand for product and by 
a lack of a suitable source of power. Rapid 
development of the railroads produced a de- 
mand for iron and steel products on a large 
scale, but the electrical industry was then un- 
developed and other methods of metal produc- 
tion and refining were established, both finan- 
cially and technically. With the demand for 
great bulks of iron and steel there also arose a 
demand for small quantities of material of ex- 
ceptional qualities to be used for cutting tools 
and other purposes where quality was pre-emi- 
nent and price a secondary consideration. Here 
was a field in which the electric furnace was par- 
ticularly fitted to compete. However, the elec- 


tric furnace had already been adapted to the - 


manufacture of aluminym and carbide. and some 
quite large equipments had been produced. 

The electrical industry developed to a point 
where it could be relied on to supply power in 
almost any desired quantity and at very low 
prices. Manufacturers and users of the furnace 
in aluminum and carbide production and in ex- 
perimental work were quick to see the relation 
between a reliable power supply and a growing 


demand for iron and.steel products of superior | 


quality. The automobile and aeroplane indus- 
tries have been prominent factors in creating the 
demand for quality products, and of themselves 
offer a wide field to the electric steel industry, in 
addition to the demand which they create by 
their demonstration of the value and economy 
attending the use of materials of the best grade. 
Each new success in the production of greater 
outputs and better materials has resulted in stil] 
greater demands and in the opening of new mar- 
kets, until now it is practically impossible to pre- 
dict what the future will bring. The furnace 
industry has gone through the period of slow 
development, while waiting for power and a 
market for its product, and is now broadening 
out and preparing to assume a place in the indus- 
trial world commensurate with its merits. 

With the market for products established and 


an ability to produce a consistent output, there 
is nothing to hamper the growth of the furnace 
business except its physical ability to expand. 
The financing of new installations, the manufac- 
ture of equipment, the training of men and the 
establishment of marketing facilities all take a 
certain amount of time, and comprise the main 
factors that make the growth of an industry 
gradual rather than sudden. 

The central-station industry is certain to se- 
cure a large volume of new business as a result 
of the development and increasing use of the 
furnace. With one central station now supply- 
ing nearly 4,500,000 kw-hrs. per month to its 
furnace customers, and the available field hardly 
touched, it is evident that the total business in 
sight and to be had in the near future will play 
a prominent part in the expansion of many 
phases of electrical development. Manufactur- 
ers, through direct sales; contractors, through 
services, and central stations, through the supply 
of energy, will all be called upon to share in the 
prosperity of the new business. 


A Working Definition of Polyphase 
Power-Factor 


From the time when alternating current came 
into general usage, power-factor has been rec- 
ognized, and many ways of alleviating the 
deleterious effects of low power-factor have 
been devised. 

Nothing stands still, and this is equally true of 
power-factor. Low power-factor has assumed a 
somewhat new signiftcance as conditions have 
changed, until at the present time the old defini- 
tion of power-factor and the old ways of meas- 
uring it have lost much of their usefulness. We 
all know the definition of power-factor when 
applied to the single-phase circuit or the balanced 
polyphase circuit. But how about the badly un- 
balanced polyphase circuit ? | 

That rates should include a clause introducing 
power-factor so as to be a factor in the energy 
rate is now recognized. Many companies have 
already adopted a power-factor clause. At least 
one large central-station company has long been 
wanting to make it compulsory that customers 
use a synchronous motor when the motor capac- 
ity is 100 hp. or more. | 
` Central-station companies have been hampered 
because of the lack of a working definition of 
power-factor for the unbalanced polyphase cif- 
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cuit that would permit thém to stipulate properly — 


and meter scientifically and so not penalize their 
customers unjustly. | 

Electric furnace loads, welding outfits and the 
four-wire, three-phase distribution networks as 
well as other forms of load have contributed to 
the need for a better understanding and universal 
appreciation of the true significance of polyphase 
power-factor with unbalanced loads. In fact, it 
is these types of loads, the need for more equita- 
ble power rates, and the perfection of the syn- 
chronous motor which, in turn, permits compen- 
sation as well as prevention, that have combined 
to bring the question of polyphase power-factor 
to the fore. 

The American Institute of Electrical Engineers 
and the National Electric Light Association have 
recognized the need for developing a working 
definition of polyphase power-factor for unbal- 
anced circuits and the urgency of placing this 
matter before the engineers of the country. The 
result of this was seen at the A. I. E. E. conven- 
tion this summer, when the whole subject was 
taken up in a very thorough manner that augurs 
well for a better understanding of the problem. 
In all, eight papers on the subject of power- 
factor were presented, dealing with the defini- 
tion, the representation and significance of poly- 
phase power-factor in unbalanced circuits. 

It is, indeed, hoped that before long the cus- 
tomer will be equitably penalized for low power- 
factor and profit by maintaining high power- 
factor, and that this will become the rule rather 
than the exception, so that eventually low power- 
factor will be taboo instead of being tolerated. 
After all, low power-factor is not very excusable. 


Developing the St. Lawrence 
Waterway 


Opposition to the development of the St. Law- 
rence river so as to provide a deep-water route 
from the Great Lakes to the Atlantic Ocean 
seems to have practically ceased. At meetings 
held in connection with the project at Detroit and 
Cleveland recently opponents of the proposition, 
who were largely in evidence at earlier meetings, 
were conspicuous by their absence, and not a 
word of objection was heard to the development. 

Naturally the states and cities touching the 
Great Lakes are in favor of the deepening of the 
channel of the St. Lawrence. Apparently so is 
every other section of the country, with the ex- 
ception of a few of the Atlantic seaboard cities. 
New York City, in particular, has exhibited fear 
for its industrial supremacy. 

' Opposition from this section at the earlier 
meetings on the plan was strong, but at later 
meetings little has been heard from those who do 
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not favor the plan. Without referring to the 
selfishness of such an argument as fear for indus- 
trial supremacy, such fear seems groundless. 
Any loss resulting from the diversion of trafhc 
which would come from making the Great Lakes 
arms of the ocean, in effect, would be more than 
offset by cheap power, and cheap water trans- 
portation of steel, copper, wool, foodstuffs, etc. 

Coupled in with the development of the St. 
Lawrence river, which would be a joint operation 
by the United States and Canadian governments, 
is the building of the new Welland canal con- 
necting Lake Erie and Lake Ontario, work on 
which is in progress under the direction of the 
Canadian government. 

Public utility companies, particularly in the 
eastern states, are interested in the St. Lawrence 
development. While the deepening of the chan- 
nel means a waterway to the ocean for Great 
Lakes commerce it would also mean the develop- 
ment of a great amount of water power in the 
St. Lawrence river. 

Engineers representing the United States and 
Canada are now working on plans and estimates 
for both the deepening and water-power projects. 
It is said that those who have given the matter 
thought are convinced that the improvement can 
be accomplished best by means of a series of 
dams which will “drown” the rapids in the St. 
Lawrence river, and turn the river into a series 
of ponds, and incidentally develop the St. Law- 
rence water power to six times the present devel- 
opment at Niagara Falls. 

This would mean that utility companies oper- 
ating throughout New York, northern Pennsyl- 
vania and all of the New England section would 
be in a position to obtain electrical energy from 
the hydroelectric plants that would be built on 
the St. Lawrence river in the same manner that 
towns in Canada 250 and 300 miles distant from 
Niagara Falls obtain power from the Hydro- 
Electric Commission of Ontario through the 
plants of the commission now in operation at Ni- 
agara Falls. 

Electrical energy from the St. Lawrence hy- 
droelectric plants would also be available as a 
source of additional supply to the proposed Bos- 
ton-Washington super-power zone, the possibili- 
ties of which is now being investigated by a 
government commission. 

The economic value of such an improvement 
to the United States as a whole—the Middle 
West in particular—and the utility companies of 
the sections cited would be enormous. It would 
result in increased growth from which the At- 
lantic seaboard would profit greatly in commerce 
and industry. The objections of the few in this 
instance should be disregarded in favor of the 
benefit that would come to the many. 


k 
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THE WEEK’S NEWS 


Reports of Important Meetings, Developments and Other Happenings of the Electrical 
Industry and Its Allied Interests 


PRIORITY RULE AIDS UTILITIES IN 
OBTAINING COAL. | 


Slight Improvement Shown in Situation Throughout 
the Country Except in Illinois Where 
Strike Closes Down Mines. 


Assigned cars for public utilities are now ap- 
pearing at the coal mines, in conformity with the 
recent order of the Interstate Commerce Com- 
mission, though as yet they are comparatively 
few in number. In this way the utilities are 
given priority rights along with the railroads, as 
the order provides that the assigned cars shall 
not count as a part.of the mine's quota for com- 
mercial use. 

For the first time in the present emergency the 
past week has seen a noticeable improvement in 
the supply of cars in the different bituminous 
coal centers. This is particularly true of the 
central Pennsylvania fields and is generally 
ascribed to the order restricting the use of open- 
top cars to the carriage of coal. 

In the Middle West the situation was clouded 
somewhat by a strike of the Illinois miners, but 
this did not result in such a large reduction in the 
amount of coal shipped as was expected, because 
the railroads, as soon as the strike went into 
effect, rushed empty coal cars from Illinois to 
Indiana mines, with the result that the latter have 
had practically a full supply of cars for the week. 

The New York City industries and inhabitants 
will spend $10,000,000 more for coal this year 
than last, according to a statement by John W. 
Lieb, vice-president of the New York Edison 
Co., testifying before the United States Senate 
committee that is investigating the coal situation 
in the east. Mr. Lieb said the increased price 
would be caused by the coal operators taking ad- 
vantage of the present crisis to sell “spot” coal 
at greatly increased prices. 


ELECTRICAL EXPORTS MAKE HEAVY 
GAIN IN MAY. 


Total Amounts to $8,952,277, an Increase of $1,234,759 
Over the Figures for the Same Month 
Last Year. 


Exports of electrical goods to foreign coun- 
tries for May showed a large increase over the 
figures for the same period of 1919, the total 
being $8,952,277, as against $7,717,518 in May, 
1919, a gain for this year of $1,234,759. 

For the first eleven months of the government 
fiscal year, which ended July 30, 1920, the total 
exports amount to $78,196,464, an increase of 
$8.474,971 over the 1919 figures and of $28,669 
022 over the 1918 eleven months’ total. The fig- 
ures above are taken from the monthly summary 
prepared by the United States Bureau of Foreign 


and Domestic Commerce. The following classi- 
fied figures give the detailed data for May, 1920, 
compared with the corresponding month last 
year: 


May, May, 
1920. 1919. 
Electrical machinery and appliances: 
BatterieS 2665656 ee sen oe $ 676.624 $ 516.001 
CATHONS.: 46664 oye eho hie kw es eee 129,546 130,982 
Dynamos and generators ........... 549,251 257,908 
PAS. ee aie wee ton ato he eae & aes Le 152,100 201,125 
Heating and cooking apparatus..... Qo ised 146,765 
Interior wire and cabley ........... 791,303 $38,188 
Interior wiring supplies, including 
NXLÚTES (ois 24h iar eas S 341,302 179,931 
Lamps— 
AUG comdvaleciadnd ow eae esos ees ke d 3,817 1,300 
Incandescent— 
Carbon filament .........+..000. 5.566 44,157 
Metal filament ................-. 334,843 434,894 
Magnetos, spark plugs, ete. ........ 360,317 291,415 
Meters and measuring instruments. 288.021 245,589 
Motors osr 25 bed Bea ek Ra eee REA 1,132,811 817.118 
Rheostats and controllers ......... 43,365 64,478 
Switches and accessories ........... 269.794 255,099 
Telegraph apparatus, including 
MIPCICSS croco secaos t CHE ee i eek Be 41.752 70,296 
Telephones  <issacsdicaw 624 6 4abe wees 414.838 255.785 
Transformers ....assssresssoseses.e. 319,992 326,224 
AN other ereere cipro uta oe eS a 2,869,808 2,610,263 
Total electrical machinery, ete...$8,952,277 $7,717,518 


N. E. L. A. NAMES CHAIRMEN OF 
STANDING COMMITTEES. 


Electrical Resources of the Nation Committee to 
Devote Efforts to Summarizing Future De- 
mand for Electrical Energy. 


The first meeting of the newly elected execu- 
tive committee of the National Electric Light’ 
Association was held at the association headquar- 
ters, New York City, July 14, at which time 
President Martin J. Insull outlined the prospec- 
tive work of the association for the coming year 
and made several important committee changes. 

As one of the results of the changes the work 
of the following national standing committees 
was placed under the direction of the Public Re- 
lations Section: accident prevention, company 
employes’ organizations, membership, co-opera- 
tion within the industry, public information, ser- 
vice, and relations with educational institutions. 

In continuing the work of the committee on 
electrical resources of the nation, the scope of the 
activities of the committee was changed from a 
post-war basis to a peace basis, the committee 
being directed to estimate and summarize the 
total demand for electrical energy during the 
years 1920-1922, inclusive, and the means at 
hand for supplying the same; also to estimate the 
increase in capital expenditures necessary to pro- 
vide the capacity needed to take care of the de- 
mand, and to analyze the relative effectiveness of 
private and public ownership. 

The wiring committee, formerly under the di- 
rection of the Commercial Section, was made a 
national standing committee, with R. S. Hale, 
Edison Illuminating Co. of Boston, as chairman.. 
The Technical and Commercial /Sections will 
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each elect a vice-chairman of the committee, the 
remainder of the committee to be chosen by the 
chairman and the two vice-chairmen. S. Z. 
Mitchell, president of the Electric Bond & Share 
Co., New York City, was made chairman-of the 
public policy committee, this committee having 
an important part in the work of the association 
this year. 

Other committees and the chairmen appointed 
are: Rate research, Alex Dow, Detroit Edi- 
son Co.; constitution and by-laws, W. C. L. Eg- 
lin, Philadelphia Electric Co.; membership, 
Walter Neumiller, New York Edison Co.; 
electrical resources of the nation, M. S. Sloan, 
Brooklyn Edison Co.; Doherty and Billings 
prizes, A. S. Loizeaux, Consolidated Gas, Elec- 
tric Light & Power Co., Baltimore ; electrification 
of steam railroads, F. M. Kerr, Montana Power 
Co., Butte, Mont.; finance, Joseph B. McCall, 
Philadelphia Electric Co.; lamp, Frank W. 
Smith, United Electric Light & Power Co., 
New York City; water power development, 
Franklin T. Griffith, Portland (Ore.) Railway, 
Light & Power Co. 

At a recent meeting of the executive commit- 
tee of the Technical Section, plans for the year 
were outlined and 33 committee meetings were 
scheduled, these being in addition to the regular 
executive committee meetings. The Commercial 
Section executive committee met at Association 
Island, Henderson Harbor, N. Y., during the 
convention of the Sales Managers’ Association 
and arranged for a series of 26 meetings during 
the year, in addition to the regular meetings of 
the executive committee. 


PACIFIC COAST SECTION, A. I. E. E, 
HOLDS CONVENTION. 


Papers and Discussion on Suspension Insulators 
Given Much Attention by Delegates in 
Attendance at Sessions. 


Three papers dealing with suspension insula- 
tors furnished one of the main topics at the an- 
nual convention of the Pacific Coast Section of 
the American Institute of Electrical Engineers, 
held at Portland, Ore., July 21-24, with head- 
quarters at the Multnomah Hotel. About 150 
delegates attended the convention, which in the 
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absence of President Calvert Townley, was pre- 
sided over by Vice-President John B. Fisken, 
chief engineer of the Washington Water Power 
Co., Spokane, Wash. 

Other subjects discussed at the convention 
were railway electrification, bridge methods for 
a-c. measurements, fuel propositions and power- 
factor problems, the delegates devoting five ses- 
sions to the reading and discussion of papers. 

The papers on suspension insulators took up 
all of the first day of the convention, following 
the opening address delivered by Vice-president 
Fisken. The first paper was by W. D. A. Peas- 
lee, electrical engineer of the Jeffery-Dewitt In- 
sulator Co., Huntington, W. Va., in which he ex- 
plained the various phases of suspension insula- 
tor design, giving in detail the factors governing 
rational practice, and discussing the causes of 
mechanical and electrical failures of units. 


PAPERS ON SUSPENSION INSULATORS. 


The second paper was presented by Harris J. 
Ryan and Henry H. Henline, both professors at 
Leland Stanford, Jr., Universrty, Stanford, Cal. 
In this paper the conclusions reached showed 
that suspension insulator units in common use 
can be satisfactorily employed for the make-up 
of insulators for 250-kv. lines, and that an in- 
crease in the number of strings in the suspension 
insulator will permit the use of a limited increase 
in line voltage. It was also pointed out that 
static shields in requisite forms will lower the 
maximum unit voltage duties so as to permit the 
satisfactory insulation of line for the use of volt- 
ages far above 150 kv. 

“Electrical Characteristics of the Suspension 
Insulator at Higher Voltages” was the subject 
presented by F. W. Peek, consulting engineer at 
the Pittsfield, Mass., plant of the General Electric 
Co. In the paper he explained that insulator 
troubles have been mainly due to cracking caused 
by expansion of metal parts, cement, etc., and to 
porosity, and that certain designs with loose-fit- 
ting parts have been free from deterioration. He 
recommended that other designs should be so 
modified as to relieve them as far as possible 
from expansion troubles. 

The o!d method of basing everything on elec- 
trical tests should be abandoned, declared Mr. 
Peek. Severe electrical tests are often harmful 
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and the electrical strength is often secondary to 
other characteristics. Electrical, mechanical and 
porosity uniformity tests should be established, 
in which a small percentage of the product is 
tested to destruction from day to day to ascertain 
if it is running: brittle or porous or is weakened 
by firing strains. 

The general discussion of the papers on sus- 
pension insulators took a wide range. It was 
opened by M. T. Crawford, Puget Sound Power 
& Light Co., Seattle, Wash., who described in- 
sulators in use on low-voltage lines and gave a 
brief description of line construction in which 
pin-type and suspension designs were used. E. 
R. Stauffacher, protection engineer of the South- 
ern California Edison Co., gave an account of 
field tests made on insulators on the Big Creek 
transmission lines of his company, including re- 
sults of preliminary studies on conductor and in- 
sulator installations, and particularly described 
the double transmission line from Big Creek to 
the Eagle Rock substation at Los Angeles, Cal. 


SHOULD ABANDON OLD METHOD OF TESTING 
INSULATORS. 


George E.-Quinan, chief engineer of the Puget 
Sound Power & Light Co., Seattle, took up the 
subject of ceramics, and discussed porcelain and 
its deterioration when under the effect of elec- 
trical stress. He raised the question of jusf what 
takes place under such stress, and expressed the 
opinion that electrical men might study ceramics 
to good advantage. W. A. Hillebrand, sales 
manager of the Ohio Brass Co., Mansfield, O., 
followed Mr. Quinan with an interesting discus- 
sion of porcelain, dealing with its composition, 
porosity, and its importance as a ceramic product 
in the field of electricity. In the fusing of quartz, 
feldspar and clay for the production of porcelain, 
feldspar acts as the binder, said Mr. Hillebrand. 
In connection with the subject of deterioration of 
porcelain as an insulating material, Mr. Fisken 
took the position that it is impossible to produce 
a kind that is free from porosity and which will 
not deteriorate. 

W. A. Hawley, electrical engineer of the Locke 
Insulator Manufacturing Co., Victor, N. Y., gave 
his experience as a user of insulators in electrifi- 
cation work and described the porcelain tests 
made in the Locke factory. S. C. Lindsay, elec- 
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trical engineer of the Puget Sound Power & 
Light Co., said the effect of vibration was a fac- 
tor in getting a porcelain insulator to stand the 
test of service. 


SuaceEsts A. I. E. E. PREPARE INSULATOR SPECI-. 
FICATIONS. 


J. C. Clark, engineering specialist of the Gen- 
eral Electric Co., suggested that the:A. I. E. E. 
prepare insulator specifications. He said the me- 
chanical requirements are such as to enable the 
insulator to support the line and that under elec- 
trical stress no deterioration can occur in non- 
porous porcelain. Mr. Peaslee discussed the ten- 
sion and compression characteristics of porcelain, 
and indicated that it would stand the electrical 
test if the process of its manufacture were per- 
fect. He gave as his opinion that most porcelain 
insulators now being produced were non-porous, 
would stand the immersion test, would resist 
flash-overs and not deteriorate. 

At the Thursday sessions D. I. Cone, Pacific 
Telephone & Telegraph Co., San Francisco, pre- 
sented a paper-on “Bridge Methods for A-C. 
Measurements,” while “Railway Electrification” 
was described by R. Beeuwkes, electrical en- 
gineer of the Chicago, Milwaukee & St. Paul 
Railway Co., who told of the work in connection 
with the recent electrification of that railroad and 
gave in detail the power consumption on the elec- 
trified lines in the Rocky Mountain division. 

Mr. Beeuwkes submitted figures showing 
there had been a decrease in operating expenses 
since the electrification of th railroads a few 
months ago. 

In discussing electrification Mr. Fisken, con- 
ceding the practicability and low cost of operat- 
ing railway trains by electric locomotives, re- 
ferred to the possibility of other roads being 
electrified, and put forth the inquiry whether, 
in future work, the railroads would undertake to 
produce their own power or would purchase en- 
ergy from power companies and devote their at- 
tention strictly to transportation problems. Mr. 
Fisken also asked two other pertinent questions, 
telling the delegates they were angles of the rail- 
way electrification development to keep in mind. 
The first question was: Will companies that 
electrify their roads in the future adopt a stan- 
dard voltage, and will energy be alternating or 
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direct current? The second question was: To 
serve Pacific Coast railroad lines will there be a 
continuous bus line along that coast from which 
energy will be delivered to railroad feeder lines, 
and, if so, will it be owned by the power com- 
panies or the railroad companies? 

In answering the latter question Mr. Beeuwkes 
expressed the opinion that the Chicago, Milwau- 
kee & St. Paul Railway Co. has a preference for 
arrangements under which energy would be fur- 
nished by power companies. Regarding the 
adoption of a 3000-volt, d-c. standard as a trolley 
voltage, he thought matters along that line had 
not progressed sufficiently to determine whether 
it was logical or not. A change to 5000 volts as 
trolley voltage, he explained, would involve 
higher costs in copper and locomotives. As to 
the ownership of a possible high-tension bus line 
he was inclined to think the railroad companies 
should be in control, to direct maintenance and 
control substations and switches. He thought 
more than one railroad system on one bus line 
would not be desirable. 

Others who discussed railway electrification 
were W. J. Davis, General Electric Co., San 
Francisco; E. R. Cunningham, Oregon Electric & 
United Railways, Portland, Ore. ; J. C. Clark and 
G. E. Quinan. 


ExPLAINS VALUE OF MILL REFUSE AS FUEL FOR 
CENTRAL STATIONS. 


Darrah Corbet, of the engineering firm of 
Charles C. Moore & Co., San Francisco, pre- 
sented an interesting paper on “Sawmill Refuse, 
Fuel Oil, and Pulverized Coal.” Mr. Corbet ex- 
plained that while there exists available data on 
oil and coal there is very little information on 
mill refuse as a fuel for steam power plants, and 
for that reason he was devoting his time to a 
study of sawdust, cuttings and “hog” as types of 
mill refuse. He described “hog” as the chopped- 
up, half-crushed blocks and slab cuts of mill 
refuse, and said while it was hard to handle, re- 
quiring large space for storage, it was considered 
a cheap, satisfactory fuel if arrangements are 
made for a continuous supply. A valuable phase 
of the paper was that relating to the heat value 
of the several kinds of wood. Attention was 
devoted to the mechanical means of handling 
“hog” fuel, and the difficulty of getting it out of 
storage bins and heaps, where it becomes very 
compact. | 

The discussion of the fuel subject was partici- 
pated in by the following: L. T. Merwin, gen- 
eral superintendent of the Northwestern Electric 
Co., Portland, Ore.; C. P. Osborne, superinten- 
dent of power of the Portland Railway, Light & 
Power Co.; James H. Polhemus, general man- 
ager of the Port of Portland; Prof. S. H. Graf, 
Oregon Agricultural College; H. B. Schoolfield, 
chief engineer of the Pacific Power & Light Co.; 
R. F. Hayward, general manager, Western Can- 
ada Power Co., Ltd., Vancouver, B. C., and S. C. 
Lindsay, Seattle, Wash. 

At the evening session Thursday a paper on 
“Use of Special Steels in Pressed-Steel Trans- 
mission Line Fittings,” was presented by L. R. 
O’ Neill, chief engineer of the Maryland Pressed 
Steel Co., Hagerstown, Md. This was followed 
by a discussion of the activities and welfare work 
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of the Institute, during which F. L. Hutchinson, 
secretary of the A. I. E. E., gave a review of the 
work of the Institute during the past year. He 
discussed geographic districts, co-operation with 


other engineering societies, and the objects of the | 


Federated Council of Engineers. 
DELEGATES Discuss POWER-F ACTOR CORRECTION. 


On Friday D. M. Jones, of the lighting en- 
gineering department of the General Electric Co., 
Schenectady, N. Y., presented a paper on “Pow- 
er-Factor Correction on Distribution Systems.” 
Mr. Jones pointed out that the development of 
the art of distribution of electrical energy has 
been practically dictated by the developments in 
electrical energy producing and consuming de- 
vices. The demand that distribution systems 


‘cover over larger areas has forced higher distri- 


bution voltages. The safety of the consumer 
and lower relative cost of manufacture in the 
case of most small electrical power-consuming 
devices has kept the mass of customers’ services 
at a relatively low voltage. 

In the discussion that followed the paper W. J. 
Davis spoke of the synchronous condenser, say- 
ing its use was of value in improving regulation, 
resulting in allowing the use of smaller units in 
power plants. L. T. Merwin, conceding the 
prevalence of low power-factor and the necessity 
for correcting it, wanted to know how the burden 


of doing so could be passed to the consumer, or, 


in other words, how could it be incorporated in 
the rates, on the delivery of a higher percentage 
of power produced from a given generating unit. 


Others who discussed the paper were: O. B. 


Caldwell, general superintendent of the Portland 
Railway, Light & Power Co.; J. E. Woodbridge, 
consulting engineer, San Francisco; Prof. H. J. 
Ryan; R. F. Hayward, Western Power Co., Van- 
couver, B. C.; H. T. Plumb, General Electric Co., 
Salt Lake City, Utah; Prof. H. V. Carpenter, 
State College of Washington, Pullman, Wash. ; 
C. A. Whipple, consulting engineer, Seattle, 
Wash., and W. D. A. Peaslee. 

During the convention F. D. Weber, electrical 
engineer, Portland, Ore., gave an explanation of 
a new state law passed in Oregon that requires 
engineers in all branches to register before being 
allowed to operate in Oregon. 

A golf tournament for the John B. Fisken cup 
took place on Friday afternoon, the trophy going 
to C. L. Wernicke, Portland branch manager for 
the Westinghouse Electric & Manufacturing Co. 
Other entertainment furnished the delegates con- 
sisted of automobile rides over the Columbia 
Highway and a banquet at the Crown Point 
Chalet. 


PACIFIC COAST SECTION, N. E. L. A, 
NAMES CHAIRMEN. 


Lee H. Newbert, president of the Pacific Coast 
Section of the National Electric Light Associa- 
tion, has appointed the following men as chair- 
men of the section committees for the ensuing 
year: R. A. Balzari, of the Westinghouse Elec- 
tric & Manufacturing Co., chairman of the mem- 
bership committee; J. A. Britton, vice-president 
and general manager of the Pacific Gas & Elec- 
tric Co., chairman of the public policy commit- 
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tee; P. R. Ferguson, auditor of the Southern 
Sierras Power Co., chairman of the accounting 
committee; R. E. Fisher, assistant manager of 
the commercial department of the Pacific Gas & 
Electric Co., chairman of the commercial sec- 
tion; L. M. Klauber, assistant general manager 
and superintendent of the San Diego Consoli- 
dated Gas & Electric Co., chairman of the engi- 
neering committee, and Robert Sibley, editor of 
the Journal of Electricity, chairman of the pub- 
licity committee. 


GENERAL ELECTRIC CO. SHIPMENTS 
MOUNT TO HIGH LEVEL. 


Showing for First Five Months of 1920 Are at the 
Rate of $255,000,000 for the Current 
Year’s Business. 


In the first five months of 1920 the billings of 
the General Electric Co., Schenectady, N. Y., 
were at an annual rate in excess of anything in 
the company’s previous history. Shipments for 
the five months’ period totaled $106,252,420, or 
at the rate of $255,000,000 for 12 months. Prior 
to this year, 1919 was the record fiscal year, with 
shipments of about $230,000,000. It is of inter- 
est to note that no longer ago than in 1916 the 
company was transacting only $134,000,000 of 
gross business, which indicates a rate of expan- 
sion approaching 100% in four years. 

The company’s detailed statement for the five 
months ended May 31, last, reveals profits avail- 
able for dividends of $15,286,687, this figure be- 
ing without provision for federal taxes. In other 
words, if the remaining seven months of 1920 
produce the same proportionate balance of profits 
the total for the year would be $36,688,000, com- 
pared with $36,077,970 in 1919. 

Last year the company set aside $11,000,000 
for taxes. As the federal income and excess 
profits tax rates are the same this year as last 
it is probable that the company has set aside the 
same figure for the tax deduction. This would 
leave $25,688,000 available for dividends, equal 
to a little over $20 a share on the $125,400,000 
stock which will be outstanding at the end of the 
present year. The General Electric Co. in 1919 
earned 20.8% on the total capital stock outstand- 
ing Dec. 31, 1919, so that the profit indications 
for the current year do not deviate materially 
from the actual performance in IgI9. 


PROFESSORS OF ENGINEERING TAKE 
SUMMER COURSE. 


Westinghouse Electric & Manufacturing Co. Class — 


Has Representatives from 14 Colleges 
` and Universities. 


Engineering professors from 14 colleges and 
universities and from 13 states are in attendance 
at the summer course for engineering teachers 
held by the educational department of the West- 
inghouse Electric & Manufacturing Co., East 
Pittsburgh, Pa. 

This course is designed to give engineering 
professors the advantages of practical experience 
in manufacturing. Lectures are given by heads 
of the various departments of the company and 


ELECTRICAL REVIEW | 7 175 


the professors are able to combine theoretical and 
practical knowledge to their advantage. 

The professors taking the course and their col- 
leges are as follows: S. W. Anderson, Virginia 
Military Institute; William Anderson, Rhode 
Island State College; G. C. Blalock, Purdue Uni- 
versity ; B. B. Brackett, South Dakota State Col- 


Engineering Professors Who Are Taking Westinghouse 
Summer Course. 


lege; R. E. Brown, University of Pennsylvania ; 
P. H. Burkhart, University of Illinois; J. M. 
Cochran, State University of New Mexico; P. 
H. Daggett, University of North Carolina; M. 
M. Flanders, Bliss Electrical School; V. B. Hall, 
Bucknell University; W. B. Hall, Sheffield Sci- 
entific School; J. H. Mustard, University of 
North Carolina; W. L. Teague, University of 
Arkansas, and F. G. Tucker, State College of 
Washington. 


EARLY ADOPTION OF WATER-POWER 
RULES PLANNED. 


Government Commission to Start Work on Drafting 
Regulations Under Federal Act Within 
.Next Few Weeks. 


Although the federal water-power commission 
will not hold its first meeting until the return of 
Secretary of the Interior John Barton Payne 
from Alaska early in August, tentative regula- 
tions for the administration of the federal act 
opening up the country’s vast water-power re- 
sources are now being drafted. As soon as they 
are completed the commission, which consists of 
the secretaries of the War, Interior and Agri- 
cultural Departments, will hold hearings on them. 
The hearings on the regulations will be pushed as 
speedily as possiblé so that the water-power leg- 
islation can be put into effect with as little delay 
as possible. 

The tentative regulations are being drawn up 
by a special committee of the War, Interior and 
Agricultural Departments. It is composed of 
Maj. Gen. Enoch H. Crowder, representing the 
War Department; O. C. Merrill, water-power 
expert in the forestry service, who has been des- 
ignated executive secretary of the commission, 
and H. A. Stabler of the Interior Department. 

Members of the committee say the regulations 
will be extensive and that they probably will be 
announced in series, with open hearings on each 
group before they are made final. Those relat- 
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ing to form and condition of application for sur- 
vey permit or licenses will be the first announced. 

The most difficult problem involved in drawing 
up the regulations, members of the committee 
say, is that of establishing a uniform system of 
accounting for licenses as required by the act. 

Under the water-power bill the commission 1s 
empowered to issue licenses for a period not ex- 
ceeding 50 years. The licensees will pay to the 
government reasonable annual charges in an 
amount to be fixed by the commission. Upon the 
expiration of any license the government, if two 
years’ notice in writing has been given by the 
commission, will have the right to take over and 
operate any water-power development after pay- 
ment of the net investment of the licensee in the 
project or projects taken, not to exceed the fair 
value of the property plus such reasonable dam- 
ages, if any, to property of the licensce as may 
be caused by the severance therefrom of property 
taken. In cases where such notice has not been 
given the government will have the right to take 
over upon mutual agreement with the licensee 
any property developed under the terms of the 
bill subject to the payment of the net investment 
made in the development. 


REPORT AMERICANS HAVE STOCK IN 
GERMAN COMPANY. 


According to an article published in the 
Frankfurter Zeitung a large block of stock in 
Siemens & Halske, one of the largest German 
electrical manufacturing concerns, has been ob- 
tained by American interests in payment for cop- 
per and nickel shipped to the concern. Although 
the amount of the transaction has not been made 
known, it is reported that an American corpora- 
tion, headed by Gen. George W. Goethals, has 
offered $35,000,000 for the stock. 


EDISON SHOWS HE CAN STILL USE 
TELEGRAPH KEY. 


Veteran Inventor Sends Message to Old Time 
Telegraphers’ Historical Association and Dem- 
onstrates He Still Knows Code. 


For the first time in 19 years Thomas A. 
Edison used a telegraph instrument to send a 
message, when, on July 20, from his laboratory in 
West Orange, N. J., Mr. Edison ticked off a 
message to a committee representing the Old 
Time Telegraphers’ Historical Association, 
David Homer Bates, secretary of the United 
States Military Telegraph Corps, receiving the 
message in the Western Union Telegraph Co. 
headquarters in New York City. 

The message sent by Mr. Edison was ad- 
dressed to the “Telegraph Fraternity,” and read 
as follows: “Amid the activities of a busy life 
full of expectations, hopes and fears. ty 
thoughts of early association with my comrades 
of the dots and dashes have ever been a delight 
and pleasure to me. I consider it a great pleas- 
ure to record in Morse characters on an inde- 
structible disk this tribute to my beginnings in 
electricity through the telegraph and with it a 
Godspeed to the fraternity throughout the 
world.” 
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The message was recorded on a disk that will 
be kept for historical purposes by the associa- 
tion. Mr. Edison’s speed with the key is not 
what it used to be, Mr. Bates said, but he dem- 
onstrated that he had not forgotten the alphabet 
and that he used to be a rapid operator. The 
last message sent by Mr. Edison was in Igor, 
when he sent a message to Chauncey M. Depew 
at the opening of the New York electrical ex- 
position. 


CENTRAL NEW YORK STATE COM- 
PANIES COMPLETE MERGER. 


The consolidation of the former Mohawk-Ed1- 
son Co. and the Adirondack Electric Power 
Corp. was completed last week in conformity 
with the orders. of the New York State 
Public Service Commission, Second District, 
authorizing the merger. The merged proper- 
ties will be known as the Adirondack Power 
& Light Corp. and do business in the ter- 
ritory extending from the Vermont and Mas- 
sachusetts line through the upper Hudson Val- 
ley and extending up the Mohawk Valley to 
Canastota and Oneida to the west of Utica. The 
aggregate gross business for the last twelve 
months is in excess of $4,000,000. 


JAPANESE GOVERNMENT PLANS TO 
ELECTRIFY RAILROADS. 


Recent advices from Tokyo, Japan, state that 
a bill has been introduced by the government in 
the Japanese Parliament creating the Imperial 
Electric Railway Co., the aim of the bill being 
to establish an electric power supply for rail- 
roads and to gradually convert all steam rail- 
roads to electricity for motive purposes. The 
capital stock will be 100,000,000 yen ($50.000,- 
000), of which one-half will be invested by the 
Japanese government and its dividend will not 
exceed 10%. In the event that sufficient profit 
is not made to warrant the paying of 6%, no 
dividends will be paid on the stock paid by the 
government but will be applied for dividend on 
the privately owned stock. 


COMING CONVENTIONS. 


Michigan Section of the National Electric Light As- 
sociation. Annual convention, Ottawa Beach, Mich., 
Aug. 24-26. Headquarters, Hotel Ottawa. Secretary, 
Herbert Silvester, Ann Arbor, Mich. 


Nebraska Section of the National Electric Light As- 
sociation. Annual convention, Omaha, Neb., Sept. 8-9. 
Secretary, B. H. Conlee, Nebraska Gas & Electric Co., 
Beatrice, Neb. 


_ Pennsylvania Electric Association. Annual conven- 
tion, Bedford Springs, Pa., Sept. 8-11. Secretary, H. 
M. Stine, 211 Locust street, Harrisburg, Pa. 


New England Section of the National Electric Light 
Association. Annual convention, Kineo, Me., Sept. 
13-16. Secretary, O. A. Bursiel, 149 Tremont street, 
Boston, Mass. 


Illuminating Engineering Society. Annual conven- 
tion, Cleveland, Sept. 27-30. General Secretary, Clar- 
ence L. Law, 29 West 39th street, New York City. 


National Association of Electrical Contractors and 
Dealers. Annual convention, Baltimore, Md., Oct. 4-8. 
Headquarters, Southern Hotel. Secretary, W. H. 
Morton, 110 West 40th street, New York City. 

International Association of Municipal Electricians. 
Annual convention, New Orleans, La., Oct. 19-22. Sec- 
retary, Clarence R. George, Houston, Tex. 
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COMMERCIAL PRACTICE 


New-Business Methods, Policies, Rates and Kindred Central-Station Matters for the 
Man Engaged in Selling pene tTieTly 


DISCUSSES RISING COSTS AND THE 
UTILITY COMMISSIONS. 


Missouri Public Service Commissioner Says Returns 
on Utility Investments Must Be Made 
Attractive and Certain. 


That modern utilities are the outgrowth of 
every necessity, and their development has in- 
evitably followed the natural demands of our 
complex civilization, was a statement made by 
David E. Blair, a member of the Missouri Public 
Service Commission, at a recent meeting of the 
St. Louis Electrical Board of Trade. 

The commission plan of regulating utilities 
represents the modern and better attitude to- 
ward utilities and their relations with the public, 
declared Mr. Blair, and, continuing, he expressed 
the opinion that regulation supersedes competi- 
tion and that public service is paramount to but 
not regardless of earnings of the utilities. Rea- 
sonable compensation must go hand in hand with 
adequacy of service. The cost of rendering that 
service must be provided for in the rates, regard- 
less of franchise limitations, as the state cannot 
suffer its police power to be abridged or limited 
by a franchise entered into between a municipal 
ity and its utility. Bare cost of operation does 
not furnish or guarantee ability to render service 
and no utility can long remain in a position to 
render adequate service unless it can show earn- 
ings to those who own its stocks and bonds. 

According to Mr. Blair it 1s no wonder that 
the utilities looked with suspicion upon the grow- 
ing demand for state regulation or that it was 
thought that the utilities had nothing to gain and 
everything to lose by state regulation, while the 
public apparently had everything to gain and 
nothing to lose. Had it not been for the era of 
high prices caused by the world war these re- 
spective attitudes might have remained un- 
changed. 

‘The increasing costs of operation rendered the 
utilities incapable of furnishing adequate service 
at franchise rates, and they suddenly found their 
oniy salvation from bankruptcy or costly injunc- 
tion proceedings in the courts lay in the very 
boards whose creation they had so bitterly op- 
posed. The public, to its utter surprise, learned 
that such boards not only had the power to fix 
rates lower than those named in the franchise. 
but also the power, and sometimes the duty, to 
authorize rates in excess thereof. Positions 
were exactly reversed in short order. The oppo- 
nents of state regulation became its champions; 
its former champions became its critics. 

It has been no pleasant task to concur in rul- 
ings which have resulted in increasing street-car 
fares, gas rates and charges for electricity, water 
and telephone service beyond the rates named in 
supposedly airtight franchises. It is true that 


while men smilingly and complaisantly pay two 
or three times the old prices for food and cloth- 
ing, building materials and for their amusements, 
an advance from 20 to 40% in utility service 
rates 1s always met by a storm of popular disap- 
proval. Somehow the general public does not 
get the idea that 1f labor, fuel and materials have 
advanced from 75% to 300% their utilities will 
have diffculty in rendering service at the same 
old price or have-any honest claim for an in- 
crease in the price of their product. That is a 
most short-sighted attitude. But that is the atti- 
tude of at least the unthinking part of the public 
and these constitute the chief critics of the com- 
mission. 

One thing is sure and that is that unless the 
returns on utility investments are made more at- 
tractive and certain, it will become more and 
more difficult to enlist new capital in such busi- 
ness and the public will ultimately be the chief 
sufferer. Those people who already have their 
money invested in such enterprises cannot be ex- 
pected indefinitely to put in more and more 
money to protect that already invested. 


CENTRAL-STATION ENERGY OUTPUT 
IN 1919 WAS LARGE. 


1919 Figures Show Central-Station Companies Gen- 
erated 39,559,000,c00 Kw-Hrs. of Energy and 
Employed Over 100,000 Men. 


Few outside the business realize the magnitude 
to which the electrical central-station industry 
has grown, and the firm foundation upon which 
it now rests, as well as the future ahead of it. 
At this time there is scarcely a central-station 
company which is able to supply the demands 
made upon it for power for industrial uses. A 
serious handicap has been the difficulty in obtain- 
ing new generating equipment, manufacturing 
companies being over burdened with orders. 

The figures for 1919 are staggering. The 7243 
central-station companies in the United States 
generated 39,559,.000,000 kw-hrs. of energy and 
employed over 100,000 men. This current was 
carried over more than 87,000 mi. of Iigh-tension 
transmission lines, serving, in addition to the 
many industrial plants, more than 8,000,000 
homes with light and supplying light and power 
to more than 1,000,000 business establishments. 
Over 5,000,000 electric motors were in use at 
the end of the year. 

As to the future, it is estimated that there yet 
remain in the United States 14,000,000 houses to 
be wired for electric light, 150,000 industrial 
establishments to be equipped with electric pow- 
er and a possible electric furnace load of tremen- 
dous proportions. With a steady increase in 
population and industrial growth, the future field 
of the industry seems to be limited only by the 
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conditions established governing its ability to at- 
tract investors to furnish new capital so as to 
make the extensions necessary to meet the in- 
creasing demands for service. 


RULE ON ABANDONMENT OF SERVICE 
MADE IN ARKANSAS. 


State Commission Says Company Furnishing Light 
Has No Right to Cease Service When 
Rate Increase Is Refused. 


The Arkansas Corporation Commission re- 
cently issued a ruling denying that a company 
supplying light and power to a city had the right 
to discontinue such service when a request for an 
increase in rates was not granted. The decision 
arose out of a petition filed by N. G. Sawyer, a 
citizen of Leslie, Ark., to compel the Mays Man- 
ufacturing Co. to continue to furnish him with 
a supply ot electricity. 

At hearings on the petition it was brought out 
that April 1, 1913, the city of Leslie granted to 
the Mays Manufacturing Co. the exclusive right 
for a period of 50 years to furnish electric ser- 
vice in the citv. In consideration of the fran- 
chise so granted, Ed Mavs.. doing business as the 
Mays Manufacturing Co., agreed on his part that 
during the life of the franchise he would provide 
and maintain a sufficient supply of electricity to 
supply the demands of the city for heating, light- 
ing and power purposes at the prices and upon 
the terms mentioned in the franchise. 

Operation under the franchise was continued 
up to May 14, 1920, at which time the Arkansas 
Corporation Commission denied a petition of 
Mays for an increase in rates. Mays filed ne 
motion for a rehearing nor did he take an appeal 
from the decision, but on May 20, 1920, notified 
his customers that he declined to furnish electric- 
ity to the inhabitants of Leslie any longer. 

On receiving this notice Mr. Sawyer appealed 
to the commission asking that Mays be restrained 
from discontinuing or attempting to discontinue 
service to his customers until such time as the 
commission could have a final hearing on the 
petition. The commission granted a temporary 
restraining order, directing Mavs to continue ser- 
vice, but at the final hearing June 2, 1920, it was 
shown that Mays had disregarded the orders of 
the commission and had refused to furnish ser- 
vice. 

In making its ruling the commission pointed 
out that there was no question that though the 
Mays Manufacturing Co. consisted of but a sin- 
gle individual, there was no doubt but what it 
came under the regulatory powers of the com- 
mission. Numerous cases in Arkansas and other 
states were cited to prove this contention. In 
ordering Mays to restore service the commission 
said in part: 

“The Arkansas Corporation Commission, act- 
ing for the state, could, on proper showing, grant 
any public service company the right to cease 
operation and to dismantle its plant, but the de- 
fendant has made no such application here. His 
action denies the power of the state to regulate 
his business and defies the officers of the state to 
take any steps for the protection of the public. 
He holds, on the one hand, a franchise issued to 


Vol. 77—No. 5. 


him by a municipality, which is a part of the 
state government, which franchise gives to him 
the exclusive right to maintain an electric light 
plant in the city of Leslie, which franchise he has 
not surrendered, and on the other hand, he re- 
fuses to comply with its terms, as was so aptly 
said in the Kansas case, supra, ‘To yield ap- 
proval to the contention of the defendant is to 
concede that the state’s program for the regula- 
tion and control of public service corporations is 
ineffecttve; that the public utilities act has been 
enacted in vain.’ 

“It is true that the defendant had heretofore 
filed his application for an increase of rates, but 
he was not entitled to this increase as a matter 
cf right merely upon his application, but the bur- 
den was upon him to establish bv a preponder- 
ance of the evidence that such increased rates 
were necessary. The commission held in that 
case that the defendant had not presented evi- 
dence sufficient to justify the increase. The case 
was dismissed without prejudice to any future 
rights which the defendant might have, and he 
was given an opportunity, if he saw fit, to present 
his evidence in such a manner that the commis- 
sion would be able to ascertain what the true 
condition of affairs was. He had his remedy; 
he could have reinstated his suit, shown by 
proper audit of his books that he was not getting 
an adequate return on his investment, or he could 
have stood on his original proceeding and filed a 
motion for rehearing within twenty days (which 
he did not do), and if the rehearing was denied 
he could have appealed to the Supreme Court. 
None of these things he saw fit to do. He 


elected, on the other hand, to treat the contract 


with the city of Leslie as a scrap of paper, to 
defy the authorized representatives of the state 
government and to trample under foot the rights 
of those whom he was serving in the town of 
Leshie. 

“This commission will issue an order directing 
that the defendant continue to furnish adequate 
and reasonable service to the citizens of Leslie, 
and that he re-establish connections wherever 
broken and that he again resume his duties in the 
operation of public service company.” 


OUTLOOK IS GOOD FOR INVESTORS 
IN UTILITIES. 


In an article entitled “Utilities Resisted Best 
the Shock of Adverse Conditions” an Eastern 
financial paper states that when public utility in- 
dustries can stand up under circumstances such 
as have been experienced recently and still con- 
tinue to pay investors interest and dividends and 
maintain properties in good condition it gives 
authority to the statement that these businesses 
are inherently stable. In the long run the con- 
fidence of the investor is amply justified. With 
each graduation approaching normal conditions 
the welfare of well-managed electric public utili- 
ties is bound to be enhanced. The day is almost 
sure to come when investments of this class will 
be looked upon with unanimous favor, and the 
holders of the better known electric utility secur- 
ities will be envied by many who have placed 
their money in various other kinds of enterprises 
within the past few years. 
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OPERATING PRACTICE 


Methods and Problems Embracing Operation and Installation of Power-Plant Equip- 
ment and the Distribution of Electrical Energy 


SELECTION OF LUBRICATING OILS 
AND THEIR USE. 


Notes Taken from the Report of the Committee on 
Prime Movers of the National Electric 
Light Association. 


Oil should be selected with regard to the in- 
dividual conditions of the service in which it is 
to be used. Viscosity should be referred to the 
actual temperature of operation rather than to 
the conventional standard of too deg. F., if the 
best use is to be made of the viscosity values in 
passing upon different oils. Viscosity at the 
actual temperature of service is essential because 
of the fact that different oils do not have the 
same viscosity variations with equal variations in 
temperature. The specific gravity of oil, its 
emulsifying tendency when mixed with water or 
its frothing when churned with air and, to a 
certain extent, its flash point are factors to be 
considered in judging the merit of a given oil. 

Oil in service should be tested at intervals be- 
cause of the fact that its physical properties are 
subject to considerable variation with age and 
use. Manufacturers make oils which will oper- 
ate satisfactorily at 160 deg. F., but it is recom- 
mended that temperatures above 140 deg. F. be 
avoided if possible. Temperatures reported as 
existing in actual practice in the bearings of 
large turbines and generators vary from 98 to 
167 deg. F., and oil leaving the cooler and in the 
oil tank varies in temperature from 88 to 140 
deg. F. 

Purification of dirty oil or oil mixed with 
water may be accomplished by filtration or in a 
mechanical separator. Such treatment of the 
lubricating oil greatly increases its effectiveness, 
saves the bearings and at the same time reduces 
the oil bill. 


33,000-VOLT EXTENSION LINE FOR 
CLAY COMPANY. 


Taps Important Transmission Line of Public Ser- 
vice Co. of Northern Illinois to Supply 
Power Service. 


An interesting transmission line is in operation 
at Streator, Ill., its function being to supply elec- 
tric service to the Barr Clay Co., manufacturer 
of building and paving brick. The line is a 
33.000-volt extension, about one- quarter of a 
mile long, which taps the transmission line of the 
Public Service Co. of Northern Illinois, between 
Pontiac and Streator, Ill., through a pole- 
mounted switch and fuse. The extension is on 
wooden poles and the line is of No. 6 wire and 
terminates in the customer's substation, which is 
of modern type. 

The substation equipment consists of three 


150-kv-a., 33,000-volt transformers on a concrete 
base with choke coils, disconnects, high-tension 
fuse holders and insulators mounted on a steel 
supporting structure. The concrete base is also 
occupied by a type “O. F.” 33,000-volt lightning 
arrester. The low-tension leads from the trans- 
former are run underground to inside the cus- 
tomer’s building where they terminate in an oil 
switch at a distribution switchboard. The sub- 
station layout provides for three 333-kv-a. trans- 
formers should future demands for energy be be- 
yond the capacity of the present bank of trans- 
formers. 


AUTOMATIC CONTROL SAVES ENER- 
GY INPUT TO FURNACE. 


Increased Production and Longer Electrode Life 
Among Benefits Attained by Use of 
Regulating Equipment. 


Practically all electric furnace rates are based 
upon total energy consumed, expressed in kilo- 
watt-hours and the maximum demand as derived 
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Load Curves of the Same Furnace with Hand and with 
Automatically Controlled Electrodes. 


from the connected load over a definite period 
of time. This means that the lowest power rate 
occurs when the full connected load exists all the 
time; the load-factor is then 100%. 

In practice, the electric furnace is far from a 
steady load. There are violent peaks and cur- 
rent rushes when starting up from cold, because 
when the electrodes are brought together a vir- 
tual short-circuit occurs one minute and the cur- 
rent is interrupted altogether at the next minute. 
Furnace loads are unsteady and the fluctuations 
occur over a wide range, affecting the power rate 
and interfering with voltage regulation and fur- 
nace performance. 

By using automatic furnace regulators for con- 
trolling the electrodes or energy supplied to the 
furnace, the cost of one man can be saved and a 
much more steady input obtained. This means 
lower labor cost, increased furnace tonnage, 
faster production, less wear and tear generally 
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on equipment, longer electrode life, and more 
closely predeterminable results. 

Furnace operation follows the cycle of heating 
cold metal, melting metal, increasing temperature 
of the molten metal, and pouring. So manv 
kilowatt-hours are needed for each operation and 
these vary but slightly for a definite condition. 
The first heat starting with a cold furnace re- 
quires the largest number of kilowatt-hours, the 
second heat requires less and the third and fourth 
still less. Furnace operators equipped with a re- 
cording ammeter or wattmeter are able to judge 
very closely from their records the condition of 
a heat. The furnace that is equipped with in- 
struments will turn out more metal for the 
same power consumption than the one not so 
equipped. 


SEPARATOR FOR REMOVING OIL 
FROM EXHAUST STEAM. 


Efficiency Necessitates Steam Being Free From Oil 
Before Steam Is Returned to the Boiler or 
Used in Heating Coils. 


It is generally known that separators are used 
in almost all modern power plants for the re- 
moval of oil from the exhaust steam. Steam, in 
its passage through pumps, engines and other 
lubricated steam-using devices, picks up a cer- 
tain amount of oil. This oil, unless separated 


Bundy Separator for Removing Oil from Steam. 


in some manner, passes on with the exhaust into 
heating coils, condensers or feed-water heaters 
unless the spent steam is wasted in the open air. 
Since exhaust steam is never wasted in a modern 
plant, provision must be made for its utilization. 

If the entrained oil is allowed to remain in the 
exhaust vapor, its effectiveness is greatly reduced 
and under some circumstances the oil may pro- 
duce a serious hazard. When oil is allowed to 
enter a set of heating coils or radiators it col- 
lects on the inside surfaces and fouls them until 
their efficiency is greatly reduced. It also col- 
lects in the drain lines, shutting them off or foul- 
ing the drain traps. In case the steam is used 
in an inclosed feed-water heater the result is 
much the same and a large portion of the avail- 
able heat is lost in addition to the fouling of the 
heater. In either case the condensate is not fit 
for return to the feed-water system, and still 
further losses have to be borne because of the 
failure to properly clean the exhaust steam. 
When an open feed-water heater is used the en- 
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trained oil goes directly into the boiler feed sys- 


tem. Oilin the boiler feed system results in the 
formation of a coating in the boiler shell, accom- 
panied by a reduced efficiency of heat transmis- 
sion and a corresponding increase in the amount 
of coal required. If the oil coating is allowed to 
remain and increase it may result in the perma- 
nent injury or actual destruction of the boiler or 
of the entire plant in case of an explosion. 

The accompanying illustration shows clearly 
the construction of a standard type of separator 
with shell and baffle plates made of cast iron. 
These multiple baffle plates are of special stag- 
gered grid construction and are so designed as to 
instire the removal of all oil from the exhaust 
steam before it leaves the separator. Oil, after 
being deposited on the saw-tooth grids, enters a 
duct inside of the grid bars and flows through 
this duct to the larger receiver reservoir at the 
bottom. This construction prevents other steam 
from picking up the oil again after it has been 
deposited on the bale plate. 

It is apparent if an oil separator is efficient 
that the separation cannot be accomplished with- 
out the baflle-plate surfaces becoming gummed 
with oil and grease and also that this coating 
reduces the separating efficiency. It is, there- 
fore, essential that an oil separator be so con- 
structed as to be easily cleaned. The baffle plates 
in this separator are removable through an open- 
ing provided and may be taken out and cleaned 
in a lye solution and returned to the separator 
ready for another period of service. 


ELECTRIC FURNACE LOAD AND THE 
CENTRAL STATION. 


Large Furnace Loads Now Carried on Central-Sta- 
tion Systems and Larger Loads Are Ex- 
pected in the Future. 


The furnace load now carried by the Duquesne 
Light Co., Pittsburg, totals almost 4,500,000 kw- 
hrs. per month, according to an article by John 
M. Nairn appearing in a recent issue of the 
Duquesne Light Co. News. The demand pro- 


duced during April of this year by the connected 


furnace load amounted to 17,603 kw., and, it is 
stated, the furnace business produces approxi- 
mately 5% of the total monthly revenue. An 
examination of actual conditions developed the 
fact that the furnaces in the aggregate produce a 
load-factor of 31.1%. A number of contracts 
have been closed for new furnace services, and it 
is predicted that the present connected load will 
be doubled within a year. A survey of the exist- 
ing conditions in Pittsburg showed an available 
load of only about 85co kw. in the non-ferrous 
metal melting field, but estimates of the available 
load in the steel industry reach figures of many 
times this value. One estimate predicts a total 
furnace load of 300,000 kw. for the Pittsburg 
steel district. 

There are a total of 15 arc-type furnaces now 
connected to the company’s lines, some of them 
having capacities of as high as 15 tons and re- 
quiring an input of 3000 kw. at full-load opera- 
tion. These furnaces operate at about r00 volts 


and require at times a current of 20,000 amperes 


or more, 
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FURNACE DEVELOPMENTS 


Descriptions and Illustrations of the Design and Application of Representative Types of Electric 


Furnace Equipment 


Moore ’Lectromelt Furnace for 
Iron and Steel Work. 


Iron and steel melting and refining 
furnaces manufactured by the Pittsburgh 
Electric Furnace Corp., Pittsburgh, are 
of the Moore type. Attention paid to the 
minute details of design and construction 
has resulted in the incorporation of 
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Small ’Lectromelt Steel Furnace. 


many desirable features in the furnaces 
made by this manufacturer. 

Transformers of special design and 
construction, with multiplex connections 
for various power conditions, allow for 
melting down the charge at the most 
rapid rate and refining with the proper 
voltage and current. Because of the spe- 
cial design of both transformers and 
furnace the power input required is 
quite low. Furnaces of 3-ton capacity 
may be operated on approximately 550 
kw-hrs. per ton, while the larger fur- 
naces may reduce this figure to 520 kw- 
hrs. per ton. The melting-down period 
in standard furnaces is 1 hr., this time 
being made as short as possible when 
due consideration 1s given to the many 
other factors involved. 

The furnace is supported slightly 
above its center of gravity, and is so 
mounted that even the largest size may 
be tilted by hand. A large hand wheel 
shown in the accompanying illustration 
serves to tilt the furnace. Motor-driven 
tilting gears are provided on the larger 
equipments, all gears and equipment be- 
ing located at the side of the furnace 
and out of danger from a spilled heat. 
i-lectrode supports are actuated, through 
a set of cables, by motors installed inside 
the transformer vault. This type of con- 
s truction protects the motors from ex- 
cessive heat and possible physical dam- 
age. Automatic regulating equipment 
supplemented by hand controls, govern 
the furnace input in accordance with the 
requirements of the process. 

Among the advantages claimed by the 
manufacturer of this equipment are rug- 
gedness, simplicity, convenience, and 
speed of operation. Furnaces are made 
ira eight different standard sizes and 
maay be made to suit the special demands 
o £ a great variety of production require- 
ma ents. One user of this make of fur- 
nm za ce reports a total of 254 heats in a 
sa magie month from a 3-ton furnace. The 


total material melted in the furnace dur- 
ing this month amounted to 786 tons, or 
over 3 tons per heat. The Electric Steel 
Co., Chicago, reports a production of 12 
heats per day, with a daily output of 
about 42 tons for four consecutive days 
during July. The furnace in this case 
was supplied with power through a 1000- 
Kv-a, transformer; the transformer reg- 
ulation and heating in many cases 
is a limiting factor in furnace output. 


Brass-Melting Electric Furnace 
for Direct Pouring. 


The accompanying © illustrations 
show the new direct-pouring type of 
electric furnace made by the Detroit 
Electric Furnace Co., Detroit. This 
company states that there are now 
over 50 furnaces of its manufacture 
in daily use, and that this number 
will be increased to a total of 79 
on completion of the equipment now 
ordered. 

Of this number 63 furnaces are 
of the l-ton size, ten are of the 0.5- 
ton size and six are of the 0.25-ton 
size. The furnaces are designed to 
melt their rated capacity of brass 
per hour and can be overloaded ap- 
proximately 25% when charging the 
ordinary foundry charges consisting 
of ingot, foundry scrap, borings, etc. 
Capacities of the transformers sup- 
plied with these furnaces are 300, 
150 and 75 kv-a., respectively. They 
are special electric-furnace trans- 
formers supplied with variable volt- 
age and impedence taps connected on 
the job as required by line condi- 
tions. Power-factors obtained on 
Detroit furnaces vary from 82 to 92%. 

Installations are working in foun- 
dries, rolling mills and smelting and 
refining plants, and all grades of 


brass and bronze alloys as well as 


View of Detroit Electric Furnace. 


copper and aluminum are being suc- 
cessfully handled. Most of the De- 
troit furnaces installed in the rolling 
mills are melting yellow brass of 
60% copper and 40% zinc or alloys 
of that approximate analysis. One 
Detroit rolling-mill furnace, however, 


is working on phono-elcctrical metal 
composed approximately of 98% cop- 
per and 2% tin, while several fur- 
naces are melting pure copper. One 
such installation is melting copper 
scrap, the metal being poured into 
wire bars. 

A total of 14 furnaces are working 
in the city of Detroit on bronzes for 
automobile bearings, and smelting 


Typical 


Installation of Two Detroit 
Furnaces. 


and refining plants are using fur- 
naces for making composition ingot 
of various analysis. It may be stated 
here that the alloys to be melted can 
be changed on each successive heat 
from one grade of brass alloy to an- 
other without contaminating the 
mixes. One smelting plant has 
changed the mix going into a single 
furnace five times in a day without 
unsatisfactory complications. 

High melting efficiency and low 
melting shrinkage are claimed for 
this type of furnace. It is stated that 
the shrinkage amounts to only 0.5% 
on red brass and to 1% on yellow 
alloys, and that the power consump- 
tion totals from 210 to 225 kw-hrs. 
per ton of yellow brass and to 275 
kw-hrs. per ton for red brass. Ample 
data is available to illustrate the 
probable costs of operation for the 
melting of any type of alloy. 


Greaves-Etchells Furnace with 
Resistive Hearth. 


The method by which heat is intro- 
duced into the steel bath of the electric 
furnace is of great importance. In most 
types of electric furnace heat is gener- 
ated by means of electric arcs formed 
between the electrodes themselves or be- 
tween the electrodes and the metal bath. 
The disadvantage of this type of furnace 
is that the heat is applied at the top of 
the charge only, the tendency under such 
conditicns being for the top of. the 
charge to become superheated while the 
bottom may be comparatively cold. Con- 
struction and design features employed 
in the Greaves-Etchells system are in- 
tended to overcome this and some of the 
other electric furnace problems. One of 
the important features is the hearth lin- 
ing which is never less than 20 ins. thick, 
and is constructed mainly of dolomite 
and magnesite. Its electrical resistance 
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1s high at the inside of the bath in 
proximity to the charge and decreases 


rapidly to a negligible quantity at the 


outside. 

The Electric Furnace Construction Co., 
Philadelphia, have the American rights 
to this furnace, which was originally 
produced in England, and manufacture 
them in this country. 

Two phases of a three-phase low-volt- 
age supply are connected to their respec- 
tive upper graphite or carbon electrodes, 
while the third phase is connected to the 
bottom of the hearth. This system of 
connection, at first sight, would appear 
to cause an unbalanced load on the pri- 
mary supply, but the system of trans- 
former ratios is arranged to give a perfect 
balance when the upper electrodes are in 
equal adjustment. The current flowing 
through the hearth generates a consider- 
able amount of heat immediately below 
the liquid, while the electric arcs ar- 
ranged over the bath maintain the slag 
and surface at the desired temperature. 
The effect of this bottom heating is to 
cause convection currents in the molten 
metal, thus insuring a constant circula- 
tion and a uniform product. The outside 
of the furnace bottom remains cold, lit- 
tle or no heat being lost in this direction. 
With the Greaves-Etchells furnace stir- 
ring is entirely eliminated, and practical 
tests, such as the effect of the molten 
steel on a cold rod, show temperature 
uniformity to a remarkable degree. 

The high-voltage power supply is 
transformed by means of a delta-star 
system of connection to low voltage, the 
transformer house being as near as pos- 
sible to the furnace in order to avoid 
heavy copper costs and energy losses 
in the low-voltage connections. Equip- 
ment is designed to withstand short- 
circuiting of the phases, as this occurs in 
all furnaces during the melting process 
when pieces of metal fall against the 
electrodes. A method often adopted by 
furnace builders to provide against this 
is the introduction of considerable react- 
ance in the electrical system, but, since 
this reduces the energy available in the 
furnace it increases the energy losses, 
and may be otherwise objectionable. 

The Greaves-Etchells system of trans- 
former connections is such that the 
electrode 
transformers in 


short-circuit current of one 
two 


must traverse 


Greaves-Etchells Furnace, Showing Con- 
trol Panel and Tilting Gear. 


series and in different phase, which auto- 
matically lowers the power-factor mo- 
mentarily and has a strong buffer effect; 
the fact that there is always a permanent 
resistance in the path of the current 
through the hearth also limits the effects 
of short-circuits. Combination of these 
factors provides an effective means for 
protecting the supply system from shock, 
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while allowing a very high power-factor 
to be obtained on normal load. Energy 
supplied to the furnace is regulated over 
a considerable range by raising or lower- 
ing the electrodes, and this can be done 


Greaves- Etchells Furnace Being Emptied 
After a Heat. 


by hand or by means of automatic regu- 
lators which maintain the current at a 
predetermined value. Arrangements are 
also provided for varying the voltages 
across the arcs, in all except the smallest 
size of furnace, giving a high voltage 
during the melting period and a low volt- 
age during refining. In addition the 
ratio of heat generated above and below 
the bath can be regulated over a wide 
range. 

Other special features include limit 
switches on the electrode arms and tiit- 
ing mechanism, and a special non-clog- 
ging rocker arrangement which always 
maintains the center of gravity just be- 
low the center of radius of the rockers 
themselves. These features provide sub- 
stantial protection against the neglect ot 
carcless or unskilled operation. Electrode 
economizers of a special design, de- 
scribed on page 961 of Exvectricar RE- 
VIEW of June 5, 1920, are provided as 
a portion of the equipment on these 
furnaces. Linings as made are especially 
rugged, some users of the furnaces stat- 
ing that from two to three years’ ser- 
vice may be had from a single lining. Jn 
one case the operator claims to have 
melted 2341 heats of high-speed steel ou 
the original furnace lining. 


Gronwall-Dixon Melting and Re- 
fining Furnaces. 


Operating data taken on a 5-ton 
Gronwall-Dixon furnace, manufactured 
by John A. Crowley, Detroit, shows a 
record of over 800 heats with the equip- 
ment still working and turning out ea 
large volume of product. The operation 
of the original furnace is continuous. A 
cold charge, consisting of various kinds 
and grades of scrap together with a 
percentage of pig iron, is placed in the 
furnace and from this material heats of 
nickel, chrome-nickel, chrome-vanadium, 
high-silicon and high-manganese, high- 
carbon and high-speed steels may be 
made within a period of 4 to 5 hrs., with 
an energy consumption of from 500 to 
600 kw.hrs. per ton. Under favorable 
conditions many heats of steel retined to 
under 0.02% sulphur and = phosphorus 
have been completed in a little over 3 
hrs. with a minimum energy consumption 
of 460 kw-hrs. per ton. In making these 
grades of steel practically 90% are 
to carbon specifications requiring consid- 
erable recarbonizing of the bath as well 
as the addition of the necessary alloys. 
The specifications are in all cases exact- 
ing, and the charge must be held in the 
furnace while a sample is analyzed for 
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carbon, manganese, nickel, chromium 
and vanadium, according to the grade 
of steel made. 

The Gronwall-Dixon furnace operates 
on a two-phase system, energy being 
taken from three-phase supply through 
two banks of transtormers connected by 
a modihed Scott three-phase to two- 
phase connection. In units of 5 tons and 
larger capacities, four vertical electrodes 
are introduced through the roof. The 
bottom electrode is embedded under the 
lining of the hearth and is entirely pro- 
tected from the molten charge. It there- 
fore requires no water cooling. In capa- 
cities smaller than 5 tons, two electrodes 
are introduced through the roof. 

The cost per ton of liquid steel, re- 
duced to under 0.025% sulphur and 
phosphorus, produced in a -ton furnace 
amounts to $27.50 plus the cost of 550 
kw-hrs. of energy. These costs are di- 
vided as follows: 30 Ibs. of electrode, 
$2.25; refractories, $0.80; alloys, $1.50; 
scrap and iron, $20; skiled labor, 
$1.50, and unskilled labor, $0.75. e Costs 
for material for steel castings are some- 
what less, the amount totaling $23.85 plus 
the cost of 500 kw-hrs. of energy. 


Hoskins Type FC Muffle Furnace 
for Heat Treatment. 


The details of proper heat-treatment 
are well recognized, yet the results that 
are produced by that treatment depend 
entirely upon the exfent of the control 
which the operator holds over the pro- 
cess. This applies not only to the temp- 
erature of the furnace, but also to the 
atmospheric condition within the heat- 
ing chamber. At the temperatures re- 
quired for the heat-treatment of high 
speed steel, control over these two fact- 
ors is especially difficult if a fuel-fired 
furnace 1s used. This is true because the 
equipment has to be forced to such an 
extent that fine regulation of either the 
temperature or the furnace atmosphere 
is practically impossible. 

In the type FC furnace, made by the 
Hoskins Manufacturing Co., Detroit, the 
operator has almost perfect control over 
these two very important factors which 
limit the quality of tools more than 
any other. Herein lies the value of the 
electric tool furnace. The type FC fur- 


Type-FC Muffie Furnace Made. by Hos- 
kins Manufacturing Co. 


nace is of the carbon-plate resistanc? 
type, a diagramatic section of the equip- 
ment being shown in the accompanying 
illustration. 

The heating elements R are located 
cn each side of the heating chamber ant 
consist of a series of rather narrow 
carbon /plates, each_ plate being about 
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0.25 in. thick. These two rows are con- 
nected at the back end of the furnace 
by a set of heavier carbon plates T. 
The carbon plates R rest on another 
heavy graphic block B, which evenly 
distributes the pressure delivered 
through the graphite electrodes E. 

Type FC furnaces are insulated with 
infusorial earth in powdered form. It 
is packed between the muffle and a 
heavy boiler-plate casing, very effective- 
ly retarding the heat radiation and re- 
sulting in economical power consumption. 

Furnaces are made in a number of 
sizes and shapes to accommodate various 
classes of work. A furnace 6.5 ins. by 
5 ins: by 12 ins. has a full load rating 
of 15 kw. and a furnace 12 ins. by Ñ 
ins. by 18 ins. has a full load rating of 
30 kw. A full equipment consists of a 
furnace, switchboard and transformer. 
The switchboard is- provided with a py- 
rometer, ammeter, circuit-breaker and a 
line switch. | 


Knowing the current required, the op- - 


erator can set the furnace by regulating 
the hand screws, S, and secure any de- 
sired temperature up to 2500 deg. F. The 
furnace will produce higher temperat- 
ures, but the linings are not capable of 
withstanding the higher temperatures 
for a long period of time. In addition 
to this particular furnace, this company 
produces a great variety of similar equip- 
ment and many types and styles of py- 
rometers, meters and other instruments. 


Baily Resistance-Type 
Melting Furnace. 


Furnaces of the resistance type, and 
known as Baily electric furnaces, are 
made by the Electric Furnace Co., Al- 
iiance, O. The heating element consists 
of a circular trough of carborundum 
packed with granulated carbon, and is 
installed on brick piers supporting it 
2round the body of the furnace and 
above the melting hearth. When the 
power circuit is closed the heating ele- 
ment becomes incandescent and gives off 
heat at high temperature to the linings 
and materials on the hearth. By the 
circular form of the heating element and 
the shape of the furnace lining a uni- 
form heat is projected by radiation and 
1eflection onto the materials to be melted. 

Resistor material must be renewed 
about once in two weeks, and the car- 
borundum trough is good for about six 
to eight months of service. 
special arrangements provide for the 
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around the mass are 
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ready renewal of the carbon, and the 
trough can be renewed by replacement 
with a new part. Transformers and 
other auxiliary equipment with the Baily 
furnace are designed and built to serve 
the particular needs of the service re- 
quired. A special switch makes pro- 
vision for the selection and ready con- 
nection of the proper power input for a 
given charge and melting rate. 

Records of furnace performance in the 
plant cf the Standard Sanitary Co., 
Louisville, Ky., show shrinkage losses 
of from 0.361% to 1.6% for the melting 
of yellow brass scrap. A slightly better 
record is shown for work done in the 
plant of the Capitol Brass Co., Detroit, 
on the same material, and in phosphor- 
bronze melting in the plant of the Buick 
Motor Co., Flint, Mich., a loss of only 
0.24% was recorded. 


Ajax-Northrup High-Frequency 
Induction Furnace. 


The high-frequency induction fur- 
nace makes possible the heating of 
a cylinder, sphere or other solid 
shape of conducting material with- 
out the use of an arc or other elec- 
trical connection to the mass to be 
heated. The mass may be surround- 
ed completely with refractory mater- 
ial so that the heat losses are reduced 
to a minimum. Refractory materials 
in turn sur- 
rounded with a single layer solenoid 
carrying an electric current of high 
frequency. The coil remains cold 
while the mass of material attains a 
high temperature due to eddy cur- 
rents induced in it. Unlike other in- 
duction furnaces, there is no neces- 
sity for an interlinkage of a mag- 
netic circuit with the electric cir- 
cuit. With furnaces of proper pro- 
portions temperatures have been at- 
tained sufficient to melt molybdenum, 
whose melting point is said to be 
2550 deg. C. 

Furnaces of this character, and the 
required auxiliary equipment, are 
manufactured and marketed by the 
Ajax Electrothermic Corp., Trenton, 
N. J. Special equipment is manu- 
factured and supplied to transform 
and utilize the standard voltages and 
elther single, two or three-phase ser- 
vice.. Frequencies of 50,60, and 550 
cycles have been transformed to mect 
the requirements of this type of 


Installation of Five Bally Furnaces, 
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equipment, which is made for capaci- 
ties up to 60 kw. 

The high-frequency converter sys- 
tem has no moving parts and is high- 
ly dependable. It will operate day in 
and day out without trouble accord- 
ing to the statement of the manu- 
facturers. The only attention neces- 
sary is an occasional inspection of 
the mercury discharge gap. About 
once in 500 hrs. of full-power opera- 


High-Frequency Induction Furnace of 
Ajax Northrup Type. 


tion two small graphite tips must be 
unscrewed from their position and 
replaced with new ones. This and 
other similar costs are small and of 
but minor importance. 

A typical form of single-phase fur- 
nace is shown in the accompanying 
illustrations. When two or three 
phases are used on the same furnace 
the inductor coil is separated along 
its length into two or three equal 
sections and the voltage from one 
phase is impressed upon each sec- 
tion. The coil is made of copper tub- 
ing and is cooled with water which 
flows through it. When polyphase 
currents are employed independent 
water terminals are supplied for each 
phase. .The material to be heated 
absorbs practically all the heat gen- 
erated, there being no electrodes to 
carry away heat as in the ordinary 
electrode steel furnace, and no termi- 
nals to carry away heat as in the or- 
dinary resistance furnace. The fur- 
nace can be made closely to approach 
the spherical form, so that minimum 
radiating surface is exposed to the 
refractory lining. 

A good idea of the various details 
of operation and construction is se- 
cured by a careful examination of 
the illustrations. The diagram shows 
the various basic details, and the 
photograph shows how these details 
are worked out in a practical work- 
ing unit. If a nonconducting mate- 
rial is to be melted, a conducting 
crucible is used, while nonconducting 
crucibies are used when conductive 
materials are to be melted. 

For. melting in vacuum a long 
quartz tube is used, the bottom of 
the tube being closed with the bot- 
tom and side walls molded in one 
piece. The top is sealed by luting on 
an aluminum ring and sealing above 
this a water-cooled plate into which 
the vacuum pipe is inserted. As 
there are no electrical connections to 
run through the waHs of the vaeuum 
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chamber, a high vacuum is readily 
maintained. The pump for producing 
the vacuum may be of any type avail- 
able and suitable to the service. 

A special gold and silver-melting 
furnace having a capacity of 209 Ibs. 
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Diagram Showing the Varlous Parts of 
an Induction Furnace. 


has been developed and is in use. 
This furnace requires an input of 18 
kw., and melts approximately 180 
troy ounces of gold per kw-hr. of in- 
put. A temperature sufficient to 
melt nickel may be attained in this 
particular design. Platinum melting 
is carried on in lime, zirconia or mag- 
nesia crucibles, thus producing the 
heat in the material itself, and as- 
suring an uncontaminated product. 
Glass may be melted using a nickel 
container where the temperature is 
not over 1425 deg. C., and a quartz 
tube for temperature up to the soften- 
ing point of the quartz. | 

The maximum temperature.to be 
reached, in melting or heat-treating 
a mass of material, has a very great 
bearing on the total amount of ma- 
terial which can be heated at one 
time with a given amount of power. 
The aim, of course, in melting is to 
make as large as possible the figure 
representing Ibs. per kw-hr. over a 
considerable period of time. Cru- 
cibles for holding the charge should 
be made smaller for high melting’ 
metals than for low melting metals. 
This is illustrated by the fact that 
a 2.25-in. by 7-in. chamber lined 
with graphite will attain a temper- 
ature of 2500 deg. C. in a period of 
15 min., while a similar chamber hav- 
ing 7.25 in. inside diameter and a 
length of 36 ins. will attain a temper- 
ature of only 925 deg. C. in an hour, 
when both are supplied with an in- 
put of 12 kw. 


Operating Data and Costs of Fur- 
nace Operation. 


Operating data from a steel foundry 
producing small castings in an acid-bot- 
tom furnace of the American type of 
Rennerfelt furnace, handled by Hamil- 
ton & Hansell, Inc., New York City, and 
operating in the daytime only, shows a 
total daily input to the furnace of 7325 
Ibs. of material. This tvpe of furnace 
has three electrodes, and is suitable for 
operation from either two or three-phase 
circuits. One electrode enters the fur- 
nace through the roof and the other two 
enter from opposite sides. 

This material was handled in 14 hrs 
11 min., and the furnace used 2330 kw- 
hrs. of energy for the four melts. It is 
interesting to note that the power eff- 
ciency of the furnace increased from 
2.38 Ibs. of material melted per kw-hr. in 
the first heat to 3.68 Ibs. per kw-hr. in 
the fourth or last heat. These figures 
show the importance of continuous op- 
eration as a feature in power economy. 

Other figures quoted from the opera- 
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tion of a 3-ton furnace working on a 
T-heat, 24-hr.-day basis indicated the 
total cost per ton of melted steel to be 
$23.55, exclusive of the power cost. 


- These charges were divided as follows: 


Labor, $2.00; maintenance and repairs, 
$0.80; refractories, $0.70; water, tools 
and incidentals, $0.22; 1.5 Ibs. of alum- 
inum, $0.51; 6 Ibs. of 50% ferrosilicon, 
$0.24; 10 Ibs. of 80% ferromanganese, 
$0.50; 10 Ibs. of graphite electrode, 
$2.20; 1200 Ibs. of scrap, $10.80; 800 Ibs. 
of machine turnings, $4.80, and 5% melt- 
ing loss, $0.78. The total power con- 
sumption amounts to 650 kw-hrs. per 
ton, and depends for its cost upon the 
rates prevailing in the locality. 

Melting of cupro-nickel, composed of 
15% nickel and 25% copper, requires 
500 kw-hr. per ton and involves an ap- 
proximate loss of 0.32%. The melting 
time in 1000-Ib. heats is 1 hr. 30 min. 
Bronze containing 95% of copper re- 
quires 1 hr. 5 min., and the use of 300 
kw-hrs. per ton in 1000-Ib. heats. 
The loss for bronze is approximate- 
ly the same as for cupro-nickel. The 
melting of silver dollars requires 
only 200 kw-hrs. per ton, and the 
1000-lb. heats take only 50 min. In this 
case the melting loss is only about 0.05%. 
Aluminum requires 350 kw-hrs. and 
monel metal requires 700 kw-hrs. per 
ton for melting in a l-ton furnace. The 
melting loss for aluminum is approxim- 
ately 1.1% and that for monel metal 
0.3%. 


Vom Baur Electric Furnaces. 


Since many electric furnaces now in 
use in the iron and steel industry start 
with a cold charge, it is important to 
have the charge melt down as quickly 
and cheaply as possible. The furnaces 
designed and built by C. H. Vom Baur, 
New York City, are intended to ac- 
complish this melting down in as short 
a period of time as is consistent with 
the many factors involved. This is ac- 
complished by having the middle elec- 
trode carry a higher current than the re- 
maining two, the furnace being con- 
nected two phase by the three-wire sys- 
tem during the melting-down period. 

The second or refining period follows 
the melting-down period, and it is almost 
wholly during this period that the refrac- 
tories are worn away, due to the radiated 
and reflected heat and the chemical 
action of the bath and slag. As the wear- 
ing away due to the latter cause is prac- 
tically the same for all furnaces doing 
the same class of work, particularly at- 
tention should be given to this point. One 
of the most serious limitations of any 
electric furnace of this kind is in tne 
1cfractories, and it is manifestly best to 
place them so that they receive equai 
heat. It is not practical to distribute the 
heat equally over the entire roof, but 
it is comparatively an easy matter to do 
this for the large stretch of the entire 
banks, sidewalls and outer edge of the 
roof by having the electrodes in one line 
and making the shape of such an oval 
that the heat impinging on the entire in- 
terior periphery of these banks, side- 
walls and roof is equal. 

This shape 1s chosen to go with an 
equal distribution of heat, and requires 
a change of electrical connections from 
two to three phase. The change is made 
by means of a switch which provides 
connection for making a three-wire, 
three-phase, open-delta circuit of the 
transformer secondaries. This electrical 
change, in addition to praviding suitable 
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alterations in the heat distribution dur- 
ing the two periods of operation, also re- 
duces the power input by 14% without 
other changes in the connection. How- 
ever, for refining, the power input can 
be further reduced by reducing the 
voltage used. 

The manufacturer states that this fur- 
nace can be relined quickly, works rapid- 
ly on the refining processes, is simple and 
has the correct shape to properly dis- 
tribute the heat generated. Furnaces of 
this type are made in capacities of from 
0.5 to 30 tons per heat. 


Electric Steel Furnace With 


Conducting Hearth. 


Arc-resistance electric furnaces 
built by the Booth Electric Furnace 
Co., Chicago, are usually of the two- 
phase type, but may be built for eith- 
er single or three-phase operation if 
required. An auxiliary electrode, 


‘which acts as a common return for 


the two main electrodes of a two- 
phase furnace, is used in starting the 
melting operation. In basic opera- 
tion an especially designed conduet- 
ing hearth is used to carry the en- 
tire power input after becoming heat- 
ed to the steel-melting temperature. 
This hearth is divided into two 
equal parts, and is separated through 
the center by a strip of solid material 
serving to electrically insulate each 
of the two sections from the other. 
Either cast-steel grids or copper bus 
bars, imbedded in the base of each 
of these sections, are used as con- 
ductors. The auxiliary electrode is 
employed for an average of 20 min. 


Booth Electric Steel-Meiting Furnace. 


per heat, or until the bottom becomes 
conducting, after which time it 1s 
drawn up away from the bath and 
serves only to plug the hole through 
which it enters the furnace. 

In the two-phase furnace the phases 
entering through the two main elec- 
trodes are connected through to the 
two separate portions of the hearth, 
so that the electric current passes 
through the bath and out through 
the contra-wise section of the hearth. 
causing a positive mixing action and 
aiding in the refining of the steel. 
There is also a definite heating effect 
on the hearth itself occasioned by the 
passing of the current through it, 
preventing the formation of skulls and 
aiding in the circulation of the metal. 
As many as six de-sulphurizing slags 
may be made and pulled in 3 hrs. 
time, thus reducing the sulphur con- 
tent from 2.5% to under .009%. This 
special bottom construction is built 
up in the furnace layer upon layer, 
each sintered in by the use of the 
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electric arc. The result is a solid 
one-piece bottom, requiring very lit- 
tle repairs and being practically per- 
manent. 

For acid operation the special con- 
ducting hearth is not required, but 
the auxiliary electrode is used 
throughout the entire heat. The ac- 
companving illustration shows many 
of the features of this furnace. Fur- 
naces are made in five standard sizes 
from 0.75 to 15 tons in capacity, and 
are designed to melt and pour from 
12 to 15 heats of simple steel per day 
of 24 hrs. Oval-shaped furnaces are 
favored by this manufacturer, especi- 
ally in the larger sizes and where the 
basic process is to be used. Doors of 
suitable size are provided at the front 
over the pouring spout, at the rear 
for charging and slagging, and in the 
6 to 10-ton furnaces another door is 
located along the side for slagging 
and other manipulation. Tilting 
mechanisms are all located at the 
floor level, and at the side of the fur- 
nace, there being no equipment in 
the pit. Electrode holders are made 
of castings and are counterweighted, 
no structural steel being used, and 
special design permits of the shifting 
of carbons in the holder without 
climbing onto the hot furnace roof. 
The manufacturer states that elec- 
trode consumption amounts to 18 to 
20 Ibs. per ton of steel, and that the 
power requirement averages not to 
exceed 600 kw-hrs. per ton in the 
smaller furnaces. In basic operation 
the roof is expected to serve for from 
150 to 200 heats before relining is 
required. Liberal capacity rating, 
safe construction, and reliable con- 
trol provisions are other features of 
this equip ment. 


Electrically Operated Spring- 
Tempering Furnaces. ` 
Few automobile users realize to what 


an extent the heat treatment. of the 


springs influences both safety and com- 
fort while riding and also the life of the 
car. Heat treatment applies equally to 


heavy motor trucks and pleasure cars, 


and for essentially the same reasons. 
With poorly heat-treated springs, neces- 
sitating a low rate of action, the en- 
gine and body of the car are subjected 
to a continuous succession of shocks 
which cause cumulative mechanical 
strains that cannot do otherwise than 
render it a more or less permanent visi- 
tor to the repair shop. 


Two 
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Possibly the reason why this question 
of spring reliability has not been more 
prominent is because the manufacturers 
of the springs have taken such care in 
heat treating that failures of springs are 
the exception. This principle of giving 
the greatest care to the processes used in 
properly tempering springs, and the most 
up to date methods of heat treating and 
drawing, is exemplified in the plant of 
the Spring Perch Co., Bridgeport, Conn., 
maker of various types of high-grade 
automobile and vehicle springs. 

One of the processes used by that com- 
pany presents an interesting example of 
the application of. electric heat to this 
form of industry. * When the springs 
have been hardened they are exceedingly 
brittle, and it is necessary to give them a 
heat treatment called tempering to re- 
duce this brittleness and still retain tem- 
per. In doing this it is highly important 
that all springs receive the same amount 
of heat penetration in order that the pro- 
duct be uniform. 

For this purpose the company has in- 
stalled two electrically heated furnaces. 
which are round in form and about 12 
ft. in diameter, the hearth consisting of 
a revolving steel table about 10 ft. 8 ins. 
in diameter. These tables are driven by 
an electric motor, and the speed can be 
varied from one revolution per hour to 
one in 20 minutes, according to the 
class of work to be done. The springs 
are put on this table through a door in 
the side and taken out of the same door 


when finished. With this arrangement _ 


the production is about 2000 Ibs per hr. 
for each furnace, or in a 16-hr. day the 
two furnaces turn out about 64,000 Ibs. 
The heating units which were made by 
the General Electric Co.. Schenectady. 
N. Y., are installed in the roof of the 
furnace, about 10 ins. above the table. 
The roofs of the furnaces are arched 
to reflect and give an even distribution 
of heat throughout the interior of the 
furnace. All hot spots which would 
cause some springs to be heated more 
than others, or otherwise destroy the 
uniformity of the product, are elimin- 
ated by this method of construction. 
The control, which is entirely auto- 
matic, was also supplied by the General 
Electric Co. and consists of a temper- 
ature-regulated contactor panel for each 
furnace.. All that is necessary to 
obtain any temperature desired be- 
tween 800 and 1000 deg. F. is 
to set the regulator and close the 
switch for that furnace. Owing to 
the automatic control the furnace wiil 
run itself and keep absolutely to the 


Spring-Tempering Furnaces in Plant of Spring Perch Co. 
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exact degree of heat required. Since it 
is desirable to vary the degree of heat, 
in accordance with the varying compo- 
sition of the springs to be heated, the 
value of an absolutely reliable and flex- 
ible temperature control is self evident. 

These features of accurate temperature 
control, and evenness of heat distribution 


Furnace Control Panel for Spring Tem- 
pering. 


for any temperature, are the factors 
which insure uniformity of the finished 
product and are in the main confined to 
electric furnace practice. The Spring 
Perch Co. subject all its product to a 
Brinell test to determine its perfection 
before shipping, and claim to be securing 
an absolutely uniform product. 


Treatment of Metal Parts in 
Highly Heated Air. 


The process of relieving the strains 
in metal parts arising from the sud- 
den contraction attending the temper- 
ing process has long been carried on 
by means of an oil bath, and the tem- 
peratures used as well as the time 
required for the treatment have been 
determined as a result of individual 
experience. There is divided opinion 
as to what actually takes place during 
this stress relieving operation. How- 
ever, it is agreed that the degree of 
heat determines the condition of the 
resulting product, and’ later opinion 
seems to favor the belief that the de- 
gree of heat is not the only factor, 
but that another factor, time, is equal- 
ly important. According to this lat- 
ter explanation the extent of the re- 
turn to stable equilibrium of the mo- 
lecular structure is proportional to 
the product of a function’of the heat 
applied and the time of treatment. 
For example, with a certain steel- 
product, tempering strains might be 
fully relieved by bringing the product 
to a temperature of 350 deg. F. and 
soaking at that temperature for an 
hour. whereas the same results might 
he obtained by employing a tempera- 
ture of 375 deg. F. for 45 min. 

On this theory it will be noted that 
in order to produce uniform results 
the quantity of heat sunplied, that is 
the product of time and temperature, 
should be constant. If the operation 
be plotted using temperatures of the 
material as ordinates and time as ab- 
scissas it will be noted that the area 
beneath the curve, or the time integ- 
ral of the heating curve, must be the 
same in order to give the same re- 
sults. 

The older method aenak as 
mentioned above of immersing the 
product in an oil bath, the tempera- 
ture of which is left to the control 
of an operator as is also the length 
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of the treatment, depends on the hu- 
man element to secure the best re- 
sults. 

It is well known that the chemical 


composition of the steel, the temper- _ 


ing heats used, the speed of cooling 
and other factors which arise under 
special conditions, all have their ef- 
fects on the precise cycle of subse- 
quent “drawing” best suited to give 
the desired results. Any apparatus 
which will tend to place the two 
variables of temperature and time un- 
der the easy control of the operator 
will have accomplished much in the 
way of simplifying this process and 
of standardizing methods. Methods 
of controlling the temperature of oil 
baths are slow acting, and rarely re- 
sult in producing a uniform tempera- 
ture distribution within the product 
Itself. It is also necessary to remove 
the oil from the product before pass- 
ing to the next operation, this in it- 
self being an expense item of no 
small importance. All of these fac- 
tors taken into consideration have 
led to the design by the Young Broth- 
ers Co., Detroit, of a heat treating 
equipment which combines the advan- 
tages of several modern devices. The 
heat conveying medium has been 
changed from oil to air, even 
heat application has been ob- 
tained by blowing preheated air in 
great volume through and over the 
product, the temperature is main- 
tained constant with the aid of mod- 
ern thermostatic apparatus and flexi- 
bility of heat control is obtained 
through the use of electricity as a 
heating agent. 

Cost of operation from a fuel stand- 
point is kept low by employing the 


highest grade of oven construction of 


the insulated steel type the wall los- 
ses of which do not exceed 40 B. t. u. 
per sq. ft. at 350 deg. F. The conveyor 
principle has heen applied to reduce 
handling costs. A regenerative heat- 
ing scheme is also employed so that 
the outgoing work gives up its use- 
ful heat to the incoming, thus greatly 
reducing the total heat required. 

This apparatus can be especially de- 
signed to meet the requirements of 
any manufacturers who have consid- 
erable volume of production, and 
where the product treated does not 
vary widely in individual size and 
weight. It should be particularly at- 
tractive to manufacturers of ball bear- 
ings and similar products. 


Rennerfelt Type of Electric Rev- 
erberatory Furnace. 


On Jan. 1, 1920, there were a total of 
148 Rennerfelt electric reverberatory 
furnaces in service in 16 different coun- 


tries and 12 different types of service. 


This furnace, which ts built and mar- 
keted by Hamilton & Hansek, Inc., New 
York City, generates heat by means of 
an arc or arcs drawn between electrodes 
and a conducting bed located horizon- 
tally within the furnace. The generated 
heat strikes the melting chamber both 
directly and indirectly by reflection from 
the curved roof. 

A wide range of temperatures can be 
obtained by shortening or lengthening 
the arcs formed between the electrodes 
and the conducting bed, and it is also 
possible to obtain a smothered arc by 
t-'nging the electrodes in direct contact 
with this conductor. In the latter case 
the same conditions will prevail as in 
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ordinary fuel-fired reverberatories. These 
arrangements tend to give the furnace a 
wide range of applications in various 
processes, such as the smelting of ores, 
reduction of chemicals, distillation pro- 
cesses, bullion smelting and melting, re- 
fining of copper, etc., and also in the 
melting of all non-ferrous metals and 
alloys. 

The furnace is rectangular in shape 
and is built of common firebrick retained 


End View of a Rennerfelt Reverberatory 
Electric Furnace, 


within a reinforced steel box for the 
smaller sizes and held together with 
buckstays, skew-backs, etc., for large 
capacities. The smaller sizes can be 
made tiltable, whereas the large furnaces 
will always be stationary. The roof is 
also of common firebrick and can be 
built stationary or removable as occasion 
may require. Electrodes enter through 
the roof vertically and the number of 
electrodes depends principally on the 
characteristics of the current, but to 
some extent also on the size of the 
furnace. 

The electrical equipment necessary for 
the furnace is quite simple for the reason 
that only a single potential of 100 volts 
is required, since all heat regulation is 
obtained by tixing the distance between 
the conducting bed and the electrodes. 
No external resistance is necessary. In 
gencral, therefore, the electrical equip- 
ment consists of an oil switch, trans- 


former, instruments and the necessary 


cables or busbars to bring the current to 
the electrode contacts. The electrode 
regulation can be either manual or auto- 
matic. . 

As all the electrodes are in one row. 
any multiple can be added to give ad- 
ditional. length with the accompanying 
increase in capacity. Hearth widths may 
be made suitable to the size or capacity 
required. When multiple electrodes are 
employed they can be connected to the 
same transformer by splitting the phases, 
but it may be of advantage to employ a 
number of transformers, each controlling 
one set of electrodes independent of the 
other. By this arrangement it is possible 
to regulate the heat in the various sec- 
tions of the furnace. 

The melting chambers are located on 
both sides and somewhat below the top 
of the conducting bed. These chambers 
are lined with either acid or basic ma- 
terials, as need may require, and the bot- 
toms slope slightly toward the tap holes, 
located in the front of the furnace. It 
may be noted that these melting hearths 
are independent of each other, making it 
possible to charge and tap either one 
without disturbing the process going on 
in the other. This arrangement tends to 
cheapen the labor cost and also to in- 
crease the daily output of the furnace. 
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Glass and enamel may be melted in this 
type of furnace by making slight changes 
in the construction and substituting 
tanks for the melting chambers. | 


Rotating Electric Furnace for 
Brass Melting. 


Heat supplied directly from the arc, 
by radiation from the walls and by 
absorption from contact with the lin- 
ing during rotation are features typ- 
ical of the rotating brass furnaces 
manufactured by the Booth Electric 
Furnace Co., Chicago. The special 
construction employed uses one or 
two doors, located at the axis of the 
rotating drum or cylinder, through 
which the two electrodes enter the 
furnace. The power is carried by 
the tracks on which the furnace ro- 
tates, and from these by a flexible 
copper connection direct to the 
clamps holding the electrodes. This 
track is insulated from the shell, and 
so designed as to have ample carrying 
capacity for all currents used. Com- 
plete rotation of the furnace during 
the melting operation produces a mix- 
ing action, and increases the life of 
the lining. 

Furnaces are built in four sizes 
rated at from 250 Ibs. to 1 ton, and 
are designed to melt and pour heats 
at the rate of one every 40 min. or 
1 hr., depending upon the material 
melted. Both hand and automatic 
electrode controls are provided, and 
special transformers are supplied 
where high-voltage a-c. service is to 
be used. Furnace ends are of one 
piece construction, and can be re- 
moved when it is necessary to renew 
the linings. The -furnace may be re- 
moved from the rolls and placed on 
end for the relining process, thus al- 
lowing for the installation of a par- 
ticularly suitable lining. Only about 
24 hrs. time is required for the en- 
tire relining process. Three push-but- 
tons control the rotating motor which 
is mounted directly on the furnace 
base, and serves to move the furnace 
in either direction as desired. 

Special features claimed for this 
furnace include the ability to melt 
volatile alloys including brass and 


Rotating Furnace for Melting Brass and 
Other Non-Ferrous Materials. 


other non-ferrous materials with a 
small volatilization or shrinkage. 
Movement of the metal prevents local 
heating, and oxidation is prevented 
because of the close fit of the doors 
which close the openings in the fur- 
nace ends. Linings are said to last 
from four to six months, and the car- 
bon consumption may be kept down 
to 1% Ibs. per ton of melted metal 
by careful operation. Heat insulation 
is provided to prevent the undue heat- 
ing of the surrounding air, and also 
to keep the power consumption down 
to a minimum. 


July 31, 1920. 
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ACTIVITIES IN THE TRADE 


Business Developments, Sales Agencies, Trade Literature and Miscellaneous Items Concerning 
Electrical Manufacturers and Allied Business Interests 


B. & M. Electric Co., 472 Main St., 
East Orange, N. J., has filed notice of 
organization to operate a local elec- 
trical works. Frank Maloney, 120 
South 15th St., East Orange, heads 
the company. 


Home Utilities Co., 115 North Des- 
plaines street, Chicago, has issued 
folders describing the “Klymax” elec- 
tric vacuum washer, in which full de- 
tails of the manufacture and operation 
of the machine are given. 


Cutler-Hammer Manufacturing Co., 
Milwaukee, has issued a reprint of an 
article on “Extension to L. Street 
Station, Boston,” in which the oper- 
ation of the Dean control for gate 
valves is described and illustrated. 


Eimer & Amend, Third avenue and 
18th street, New York City, have is- 
sued a number of bulletins dealing 
with pyrometers, metallographic 
equipment and other appliances han- 
dled by the firm, including the Kimley 
electro-analysis apparatus for the 
rapid determination of copper, tin, 
zinc, lead, etc. 


Benjamin Electric Manufacturing 
Co., Chicago, is sending the trade in 
pamphlet form reprints of a recent 
article in Printers Ink, written by G. 
A. Nicholls, which the Benjamin 
company calls “Pioneering in Correct 
Farm Lighting.” In the article the 
rural dweller 1s shown the publicity 
advantages -of a well-illuminated 
farm. 

Combustion Engineering Corp., 475 
Tenth avenue, New York City, an- 
nounces the appointment of Henry 
Kreisinger, fonmerly of the United 
States Bureau of Mines, as research 
engineer. Mr. Kreisinger will conduct 
investigations similiar to those that he 
conducted for the government bureau 
in his new position and will make his 
headquarters at the Bureau of Mines 
station in Pittsburgh. 


Mermaid Electric Dish Washer Co., 
Middletown, Conn., announces that H. 
W. Karstens has been appointed. 
sales manager of the company. Previ- 
ous to joining the Mermaid organiza- 
tion Mr. Karstens was sales manager 
of the electrical jobbing house of El- 
liott-Lewis Co.. Philadelphia. His 
carlier experience in the electrica! 
trade was gained with the Franklin 
Electric Manufacturing Co., and the 
Holophane Works of General Elec- 
tric Co. 


Rochester Electric Products Co., 
Rochester, N. Y., has been formed io 
manufacture the “Rochester” electric 
motor, the men interested also being 
connected with the Rochester Motor 
Corp., which in the future will con- 
centrafe its attention on the Duesen- 
berg type of automobile engine. The 
officers of the new company are: Ed- 
ward F. Davidson, president and 
treasurer; Joseph H. Kimmel, vice- 
president, and E. Darwin Smith, Jr., 
secretary. 


Crouse-Hinds Co., Syracuse, N. Y., 
is sending the trade bulletin No. 
100N in which is described and illu- 
strated the “Mogul Obround” series 
of condulets manufactured by the 
company. 

National X-Ray Reflector Co., Chi- 
cago, in continuing its practice of sup- 
plying architects with working infor- 
mation on lighting material, is sending 
out a new series of detail plates show- 
ing recent installations made by the 
company. 

Westinghouse Electric & Manufac- 
turing Co., East Pittsburgh, Pa., is 
making a feature of a display in flow- 
ers of its trade mark at its South Phil- 
adelphia works, where a mound 
shaped flower bed 60 ft. in diameter 
has been made. The mound, as shown 


Trade Mark of Westinghouse Electric & 
Manufacturing Co., in Flowers. 


in the accompanying illustration, 1s 
circular in form and is set on an 18-in. 
incline. The outer circle is 30 ins. 
wide and is formed by 2000 coleus 
plants, which bears foliage of a bright 
crimson color. The bars of the capi- 
tal “W?” are 4 ft. wide and are formed 
by 2000 coleus plants of a canary yel- 
low color. Under the “W?” the words 
“Westinghouse Electric & Manufac- 
turing Co.,” is shown in a bar 33 ft. 
long and 2.5 ft. wide. 


Holt Electric Co., Jacksonville, Fla., 
has appointed Charles H. Avery gen- 
eral manager of sales and purchases. 
Mr. Avery was formerly in the sales 
department of the New York City of- 
fice of the V. V. Fittings Co., and has 
figured prominently in the selling 
field of the electrical industry for the 
past 16 years. 


Remmert Manufacturing Co., Soul- 
ard and DeKalb streets, St. Louis, is 
sending the trade a descriptive circu- 
lar telling the merits claimed by the 
company for its “Airplane” electric 
washing machine. The company has 
contracted for its entire output for 
the next 18 months and the work of 
remodelling its factory is nearly com- 
pleted. The officers of the company 
are William Remmert, president; E. 
H. Wagner, vice-president: Alfred 
Bannantine, treasurer, and K. Hus- 
bands, secretary. 


Alphaduct Co., 136 Cator avenue, 
Jersey City, manufacturer of electric- 
al conduit, has filed plans for 
the erection of a one-story addition to 
its plant on New street. 


Electric Contracting Co., Trenton, 
N. J., formerly known as the Adams 
Electric Co., is planning for improve- 
ments in the building on property at 
11 North Stockton street, recently 
acquired by the company for expan- 
sion purposes. 


Hobart Brothers Co., Troy, O., 
has issued bulletin No. 64 describing 
the 10-battery charging outft re- 
cently placed on the market by the 
company. The bulletin carries illu- 
strations of the battery charger, 
which is full 600-watt equipment and 
can automatically handle 6, 12 or 24- 
volt batteries at the same time. 


Pelton Water Wheel Co., 19th and 
Harrison streets, San Francisco, is 
sending to the trade an album of plant 
installations made by the company 
portraying in interesting form the 
scope and activities of the company in 
the hydroelectric field. The illustra- 
tions show Pelton units operating un- 
der widely varying conditions of head, 
volume and capacity, and embrace 
horizontal and vertical turbines of 
hoth reaction and impulse type used 
in generating stations, automatic and 
remote control plants and for exciter 
sets. 


Appleton Electric Co., Chicago, 
manufacturer of conduit fittings, is 
building a new plant which will double 
its present capacity. The main build- 
ing will be L-shaped, four stories and 
basement, and will provide 45,000 sq. 
ft. of room. In addition the company 
will build a power house covering 
140,000 sq. ft. of space. The new plant 
will be jocated at Paulina and Well- 
ington streets and will have railroad 
facilities. The officers of the com- 
pany are: A. I. Appleton, president 
and treasurer; F. H. Merrill, vice- 
president, and J. V. Painter, secretary. 
The company maintains branch offices 
in New York City and San Francisco. 


Roller-Smith Co., 233 Broadway, 
New York City announces the follow- 
ing changes in its sales organization: 
C. L. Crosby, previously sales manag- 
er, is now general sales manager at 
New York City; M. Frankel, previ- 
ously assistant sales manager, is now 
western sales manager at Chicago; 
W. J. Shire, previously sales engineer, 
is now eastern sales manager at New 
York City; C. G. Kahant, previously 
sales engineer, is now export manager 
and district sales manager at New 
York City. F. R. Ryan, J. E. Wood 
and H. D. Baker remain district sales 
managers, respectively, of the Chicago, 
Cleveland and Detroit territories. In 
addition to the above C. M. Hunt is 
sales engineer at the New York City 
office and M. B. Mathley holds a simi- 
lar position at the Chicago office. 
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PERSONAL MENTION 


Biographical Sketches and Chronicle of Changes in Business Connections, Promotions and 
Other Personal News of the Industry 


W. N. DICKINSON, consulting en- 
gineer, was elected president of the New 
York City Electrical Society at the re- 
cent annual mecting of the organization. 

G. W. BERNHARD has been ap- 
pointed manager of the northwestern 
division of the Great Western Powe: 
Co. of California, with headquarters at 
Napa, Cal. 

Owen D. YOUNG, vice-president of 
the General Electric Co., Schenectady. 
N. Y., has been elected a member of the 
board of directors of the General Mo- 
tors Corp. 


CoL. E. M. STAYTON has been ap- 
pointed a member of the board of con- 
trol of the Kansas City Railway Co. 
Colonel Stayton will represent the city 
on the board. 


Harry W. GODDARD, president 
and treasurer of the Spencer Wire Co.. 
Worcester, Mass., will spend three 
months inspecting mining property near 
Mt. McKinley, Alaska. 

G. R. KENNY, formerly rate re- 
search engineer with the San Joaquin 
Light & Power Corp., Fresno, Cal., has 
resigned to accept a position with Stone 
& Webster, Inc., Boston. 


E. W. MORELAND, formerly witn 
the Portland (Ore.) Railway Light & 
Power Co., as efficiency engineer, is now 
engaged in appraisal work at Montreal, 
Que., for the Canadian government. 


CHARLES ORRIN Foss, of the 
St. Johns & Quebec Railway, St. Johns, 
N. B., has been appointed a member of 
the newly-formed Hydro-Electric Pow- 
er Commission of New Brunswick. 


Sipneéy G. JOHNSON is now 
president of the Signal Service & Sup- 
ply Corp.. New York City. He was 
formerly vice-president of the General 
Railway Signal Co., Rochester, N. Y. 


CHARLES JEWETT PARSONS 
has been added to the sales staff of the 
Celite Products Co.. New York City. Mr. 
Parsons is a graduate of Massachusetts 
Institute of Technology and specializes 
in power-plant work. 


A. PEARSON HOOVER, formerly 
a leutenant-colonel in the construction 
department of the United States Army, 
has been elected vice-president of the 
Holbrook, Cabot & Rollins, Corp., gen- 
eral contractors. Boston. 


Harris J. RYAN, of the electrical 
enginecring department of Leland Stan- 
ford, Jr.. University, Stanford, Cal., has 
been elected a member of the National 
Academy of Sciences in recognition of 
his work in connection with high-tension 
insulators. 


R. F. SCHUCHARDT, electrical en- 
gineer of the Commonwealth Edison 
Co., Chicago, sailed for Europe on July 
24 and will make a tour of England and 
France tor the purposes of inspecting 
the latest developments of the electrical 
industry in these countries. Mr. Schu- 
chardt was accompanied by W. S. Mon- 
roe, of Sargent & Lundy, consulting en- 
gineers, Chicago. 


S. B. Conpit, JR., has been elected 
president and treasurer, and F. D. Mas- 
terson vice-president and general man- 
ager of The Chase Shawmut Co., New- 
Luryport, Mass. 

S. H. TAYLOR, general manager of 
the Electric Railway & Manufacturers’ 
Supply Co., San Francisco. has been ap- 
pointed secretary of the Pacitic Coast 
Section of the National Electric Light 
Association by President L. H. Newbert. 


D. J. Harp, who was elected presi- 
dent of the Ohio Electric Light Asso- 
ciation at the recent convention held at 
Cedar Point, O.. has been prominent in 
the electrical industry in Ohio for many 
years, his father, Col. C. V. Hard, hav- 


D. J. Hard. 


ing been one of the pioneers in the elec- 
tric light business in Ohio. Mr. Hard is 
treasurer of the Cleveland Light & 
Power Co.. and is vice-president of the 
Wooster (O.) Electric Co., the latter 
company having been founded by his 
ae Mr. Hard’s home is in Cleve- 
and. 


R. B. TYLER, general manager of 
the Gulf States Telephone Co., Tyler, 
Tex., is now president of the Texas In- 
dependent Telephone Association, hav- 
ing succeeded E. C. Blomeyer, who re- 
signed on leaving the state to engage 
in business in Chicago. 


L. D. CANFIELD, assistant district 
service manager at the New York Citv 
office of the Westinghouse Electric & 
Manufacturing Co., East Pittsburgh, Pa., 
has been appointed district service man- 
ager, succeeding L. G. Richards, who 
has been’ transfered to East Pittsburgh. 
In the Los Angeles, Cal., office of the 
company G. ©. Noble has been ap- 
pointed special representative, G. B. 
Kirker manager of the railway division 
and R. A. Hopkins manager of the 
power and marine division. 


Epwarp W. Harry, electrical en- 
gineer, left the electrical department of 
the National Tube Co., McKeesport, Pa., 
July 17, to accept a position as chiet 
electrical engineer of the Pittsburgh 
Steel Co., Monessen, Pa. 


PHILLIP B. KENNEDY, formerly 
chicf of the Bureau of Foreign and 
Domestic Commerce, Washington, D. C., 
is now vice-president of the First Fed- 
eral I*oreign Banking Association, 40 
Wall street, New York City. 

C. F. NEEDHAM, electrical and 
mechanical engineer of the Grand Trunk 
Railway of Canada, has been appointed 
assistant to the general superintendent 
of motive power and car department, 
with offices at Montreal, Que. 


WieLttam F. STROUSE, acting 
chief engineer for the Maryland Public 
Service Commission, Annapolis, Md., 
for the past six months, has been ap- 
pointed chief engineer of the commis- 
sion, te succeed the late Charles G. Ed- 
wards. 

E. C. BLOMEYER has resigned the 
presidency of the Texas Telephone Co., 
Waco, Tex., and is now connected with 
the Automatic Electric Co., Chicago. 
Mr. Blomeyer was also president of the 
Texas Independent Telephone Associa- 
tion, until he gave up the position on 
leaving the state. 

WILLIAM M. RoSBOROUCGH has 
been transferred from the Nela Park 
headquarters of the National Lamp 
Works of General Electric Co. to the 
Pacific Coast office of the company at 
San Francisco, where he will take up the 
duties of assistant to J. A. Vandergrift. 
Pacific Coast manager. 

Liroypn HENLEY, assistant elez- 
trical enginecr of the California Rail- 
road Commission, has been appointed 
valuation engineer for the San Joaquin 
Light & Power Corp. and has also been 
appointed chairman of the committee on 
rules for overhead line construction in 
the state of California. 


OBITUARY. 


WittiaAmM R. Driver, Beverly. 
Mass., treasurer of the American Tele- 
phone & Telegraph Co. from 1880 until 
his retirement, died at his Beverly resi- 
dence, Tuly 20, aged 82 years. His son. 
William R. Driver, Jr.. is general man- 
ager of the New England Telephone & 
Telegraph Co. 

JamMES MITCHELL, president and | 
one of the organizers of the Alabama 
Power Co., died recently at his home 
in New York City, aged 54 years. Mr. 
Mitchell was one of the founders of the 
Brazilian Traction, Light & Power Ce 
and installed the first trolley cars im 
South America. He was also president 
of the Alabama Interstate Power Co.. 
Alabama Traction, Light & Powef 
Co.. Ltd. Little River Power Co.. 
and was a director in the Cities Service 
Co., Mexican Northern Co., Muscle 
Shoals Hydroelectric Power Co., and 
Utah Securities Co. 
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BUSINESS OPPORTUNITIES 


News of Electrical Construction Projects in All Parts of the Country, Proposals Invited, Foreign 
Trade Openings and New Companies 


EASTERN STATES. 


Fall River, Mass.—The Sanford 
Spinning Co. has filed plans for the 
erection of an electric transformer 
Station at its works. 


Holyoke, Mass.—A power plant for 
general operation will be constructed 
by the New England Tire & Rubber 
Co. in connection with its three-story 
A manufacturing plant, 100 by 200 
t. 


Holyoke, Mass.—The Holyoke Wa- 
ter Power Co. is considering the erec- 
tion of a building at Dwight and 


Railroad streets, to cost about 
$150,000. 
Taunton, Mass.—The municipal 


hghting commission plans to construct 
a one-story addition to the city elec- 
tric light plant. 


Wakefield, Mass.—The Heywood 
Brothers & Wakefield Co. is consid- 
ering plans for the erection of a one- 
story power house at its local furni- 


- ture factory. 


Norwich, Conn.—The United States 
Finishing Co. is completing plans for 
the erection of a power plant at its 
textile mills, to replace the structure 
recently destroyed by fire, estimated 
to cost about $400,000, with equipment, 
Day & Zimmerman, Inc., 611 Chestnut 
street, Philadelphia, Pa., is the engi- 
neer on the project. 


Buffalo, N. Y.—The Chicago Tele- 
phone Supply Co., a Maine corpora- 
tion, capitalized at $500,000, has filed 
authorization to operate in New York, 
with H. Taylor, Buffalo, as state rep- 
resentative. 


Buffalo, N. Y.—Plans are being pre- 
pared by Architect Julius C. Schultz, 
1370 Main street, for the erection of a 
power house, one-story, 40 by 50 ft., 
to cost about $10,000. 


Monticello, N. Y.—Fire July 17 de- 
stroyed the two-story building occu- 
pied by the exchange plant of the 
New York Telephone Co. 


New York, N. Y.—The United 
State Rubber Company, Broadway 
and 58th street, has arranged for a 
note issue of $20,000,000. The pro- 
ceeds will be used in part for the 
completion of extensions to plants at 
Detroit, Hartford, Providence and In- 
dianapolis, now. under way, including 
electrical and other machinery instal- 
lation. 


New York, N. Y.—The Exide Bat- 
tery Depots, Inc., 101 West End av- 
enue, has acquired praperty at Spring 
and Clark streets, 115 by 125 ft., to 
be used for the erection of a service 
works to cost about $225,000. 


New York, N. Y.—The New York 
Telephone Co., 15 Dey street, is com- 
pleting plans for improvements and 
extensions in its five-story exchange 
plant at 112 West 89th street, to cost 
about $50,000. About August 1 the 
company, through Architects McKen- 
zie. Voorhees and Gmelin, 1123 Broad- 


way, will take bids for the erection of 
a three-story exchange at Rockaway, 
L. I, 30 by 30 ft. 


New York, N. Y.—Considerable 
electrical and mechanical equipment 
for handling and storing materials 
will be installed by the Interborough 
Rapid Transit Co. at its storage yards 
at Brooklyn, estimated to cost about 


$390,000. 


New York, N. Y.—The New York 
Edison Co. has broken ground for 
the construction of a one-story power 
house on Grand avenue, Brooklyn, to 


cost about $40,000. 


Olean, N. Y.—The Olean Electric 
Light & Power Co. is having plans 
prepared for the erection of an elec- 
tric power plant, steam-operated, to 
cost about $100,000. Day & Zimmer- 
man, Inc., 611 Chestnut street, Phila- 
delphia, is the engineer on the project. 


Potsdam, N. Y.—The St. Lawrence 
Transmission Co., 39 Market street, 
has made application to the State 
Public Service Commission for per- 
mission to build an addition to its 
power plant at Hammond, N. Y., and 
for the approval of a franchise for 
local operation. 


Rossie, N. Y.—George Juengst & 
Sons have made application to the 
State Public Service Commission for 
permission to make improvements 
and extensions in their local power 
plant. 


Schenectady, N. Y.—The Adiron- 
dack Power & Light Corp. has filed 
notice of increase in capital from 
$5,000.000 to $13,800,000. The proceeds 
will be used in part for the erection 
of a hydroelectric power plant on the 
Mohawk river, near Albany, N. Y. 


Elizabeth, N. J—The Simmons Co. 
has let contracts for the construction 
of a new power plant, estimated to 
cost $600,000. 


Edgewater, N. J.—The engine and 
boiler plant, and other works depart- 
ments of the Midland Linseed Prod- 
ucts Co., were partially destroyed by 
fire, July 16, with loss estimated at 


$250,000. | 


Jersey City, N. J.—Electrical and 
mechanical equipment will be in- 
stalled by the Continental Candy Co. 
at its ice plant on Claremont avenue. 
to cost about $18,000, exclusive of 
equipment. 


Lakehurst, N. J.—In connection 
with the enlargement of its local air- 
craft works, the Navv Department, 
Washington, D. C., will build a new 
auxiliary electric power plant, machine 
and repair shops, and a number of 
other structures. The work is esti- 
mated to cost about $3,577,000. The 
new buildings are expected to be 
ready for service in the spring of 


1921. 


Newark, N. J.—The New York Tele- 
phone Co. has filed plans for the erec- 
tion of a one-story shop. 


Ocean City, N. J.—The city com- 
missioners are negotiating with the 
Atlantic City Electric Light Co. for 
improved lighting service and facili- 
ties along the Boardwalk. 

Trenton, N. J.—The Trenton Trac- 
tion Co., organized as a holding com- 
pany, and which has been inactive for 
many years, has filed notice of dis- 
solution. John A. Rigg, Philadelphia, 
is the president of the company. 


Trenton, N. J.—The city commis- 
sion wil) call for new bids at an early 
date for electrically operated pumping 
machinery, hydraulic equipment and 
other apparatus for the municipal wa- 
terworks pumping plant. Former bids 
were not considered owing to pro- 
tests of “closed” specifications. 


Trenton, N. J.—The State House 
Commission is arranging for the 
early appointment of engineers to 
make an appraisal of the physical 
property of the Public Service Rail- 
way Co. 

Trenton, N. J.—The city is plan- 
ning on installing 25,000,000 gal. pump 
and 1000-hp. turbogenerator at the 
city waterworks. J. R. Fell is the 
city engineer in charge of the project. 

Weehawken, N. J.—The New Jersey 
Board of Commerce and Navigation, 
Trenton, has granted permission to 
the Cunard Terminal Corp., a sub- 
sidiary of the Cunard Steamship Co., 
24 State street, New York City, to 
construct its freight terminal at Wee- 
hawken, utilizing 1100 ft. of land 
along the Hudson river, in addition to 
3900 ft. previously granted. The proj- 
ect will include the construction of 
eight two-story fireproof piers, and 
the same number of warehouse build- 
ings, each 525 ft. wide; considerable 
electrical and mechanical equipment 
will be installed, including the erection 
of a power plant for operation, with 
electrically operated traveling cranes 
and other handling machinery. The 
project will cost about $30,000,000. 

Altoona, Pa.—The Penn Central 
Light & Power Co. has filed applica- 
tion with the State Public Service 
Commission for permission to issue 
stock for $2,092,500, the proceeds to 
be used in part for proposed exten- 
sions and improvements. 

Apollo, Pa.—-Considerable electrical 
equipment will be installed in an ad- 
dition to the local plant of the Apollo 
Steel Co., to consist of three one- 
story buildings, 185 by 350 ft., 78 by 
412 ft, and. 44 bv 75 ft. The project 
will cost about $1,000,000. 


Ardmore, Pa.—The Counties Gas & 
Electric Co. has made application to 
the State Public Service Commission 
for permission to issue bonds for 
$426,000 for proposed extensions and 
betterments in plant and transmis- 
sion line. 


Kingston, Pa.—The Luzerne County 
Gas & Electric Co. has made applica- 
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tion to the State Public Service Com- 
mission for authority to issue bonds 
for $1,150,000 and stock for $3,000,000 
for proposed expansion. 
Philadelphia, Pa—The Cleveland 
Worsted Mills will make extensions 
and improvements in the steam de- 
partment of its power house at its 
works, Allegheny and Emerald streets. 


Philadelphia, Pa:—Henry Disston & 
Sons, Inc. has filed plans for the 
erection of an electric substation at 
its saw and file manufacturing plant, 
Milnor and Disston streets. 


Philadelphia, Pa.—The saving to be 
effected by the Keystone Telephone 
Co. through the installation of its au- 
tomatic telephone system is estimated 
at about $200,000 per year. The en- 
tire installation will represent an in- 
vestment of over $13,500,000. 

Philadelphia, Pa.—The Philadelphia 
Rapid Transit Co. is arranging to sub- 
mit figures to the State Public Service 
Commission showing a valuation of 
system totaling —$200,000,000. The 
company, it is said, will ask a valua- 
tion of about $300,000 per mi. of in- 
stalled trackage and equipment, and 
which, at the present time, approxi- 
mates 600 mi. 

Pittsburgh, Pa.—The Bell Telephone 
Co. has been granted permission by 
the local federal engineers to con- 
struct a new aerial line over the Al- 
legheny river, between Natrona and 
Braeburn, about 23 mi. 


Pittsburgh, Pa.—The West Penn 
Power Co. has arranged for a bond 
issue of $3,000,000, a portion of the 
proceeds to be used for necessary ex- 
pansion. 


Reading, Pa.—The Metropolitan Ed- 
ison Co., South Fifth street, has had 
plans prepared for the erection of a 
one-story addition to its power plant. 
Application has been made to the 
State Public Service Commission for 
permission to issue bonds for $66,000. 

Williamsport, Pa.—The Lycoming 
Edisen Co. has applied to the State 
Public Service Commission for per- 
mission to issue notes for $123,(KK) 
for proposed extensions and better- 
ments in plants and system. 


York, Pa—The York Railways Co. 
is planning for the erection of two au- 
tomatic electric substations. 


Annapolis, Md.—Plans are under 
way for a merger of the Washington. 
Baltimore & Annapolis Railway with 
the Annapolis Short Line, to operate 
as one company, under the first noted 
name. 


Baltimore, Md.—The city council 
has called a special election, Novem- 
ber 2. to vote on a bond issue of $26.- 
000.000 for municipal extensions and 
improvements in utilities, including 
electric street-lighting system. 


Baltimore, Md.—The Pennsylvania 
Water Power Co. will build a large 
addition to its plant on the Philadel- 
phia road. 


Cumberland, Md. —- Considerable 
electrical and mechanical equipment 
will be installed at the new laundry 
plant of the Crystal I aundry Co., and 
estimated to cost $250,000. 

Elkton, Md.—The American Tele- 
phone & Telegraph Co.. has completed 
the installation of a local underground 
conduit system and will abandon its 
aerial system in the upper section of 
Cecil county. 
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_ Frostburg, Md.—The Brophy Coal 
Co., operating at Midlothian, near 
Frostburg, is arranging for the im- 
mediate installation of electric equip- 
ment, including dumping apparatus 
and mine motors. 


Mount Airy, Md—The municipal 
authorities have concluded negotia- 
tions with the Hagerstown & Fred- 
erick Railway Co., Hagerstown, for 
the installation of an electric light and 
power system. The company. will 
build an extension to its 33,000-volt 
transmission line from Frederick to 
Mount Airy, and construct a local 
substation for voltage cut-down ser- 
vice for local distribution. The bor- 
ough officials at New Market and 
Monrovia are negotiating with the 
company for the installation of a sim- 
ilar local service. 


Pocomoke City, Md.—Considerable 
electrical and mechanical equipment 
will be installed in the proposed new 
coal storage and refrigerating plant 
to be erected by the Peninsula Storage 


Co. 


Westport, Md.—The Consolidated 
Gas, Electric Light & Power Co., of 
Baltimore, has completed the con- 
struction of its local generating plant. 
The new plant has a capacity of 120,- 
000 kw. and will be operated by steam 
power. 


Shipman, Va—The Red Apple 
Orchard Corp. will build a power 
house in connection with its local 


canning plant, plans for which are 
now bemg prepared. R. M. Shermar 
is the head of the company. 


Bluefield, W. Va.—The Point Lick 
Coal Co. is planning for the installa- 
tion of new electrical equipment at its 
properties to cost about $42,000. 


Williamson, W. Va.—The Wilham- 
son Electric Co. has arranged for a 
bond issue of $160,000 for proposed 
extensions and improvements. The 
company furnishes local light and 
power service, and has a contract with 
the municipality extending until 1937 


Bamberg, S. C.—The city council 
has approved a bond issue of $15,000 
for extensions and improvements in 
the municipal electric power plant. 


Pickens, S. C.—The Pickens Cotton 
Mill is planning for the installation ot 
electrical equipment at its plant, to 
include lighting and power system. 


Townville, S. C.—Frank McLeese 
is organizing a company to install and 
operate a local light and power sys- 
tem. The new organization will pur- 
chase electric power from the South- 
ern Utilities Co., Anderson, S. C., and 
will build a transmission line from 
Portman to Townville, with installa- 
tion of a local distributing system. 


Union, S. C.—The city council has 
approved a bond issue of $30,000 for 
extensions and improvements in the 
municipal electric station and system. 
R. P. Morgan is the mayor of Union. 


NORTH CENTRAL STATES. 


Akron, O.—A proposed bond issue 
of $1,000,000 for a municipal power 
house was defeated in the city coun- 
cil. H. H. Esselstyn, electrical engi- 
neer, Detroit, advised a survey of the 
Northern Ohio Traction Co. power 
plant before taking steps toward build- 
ing a municipal plant. 


Burton, O.—The Public Service Co., 
recently organized, has made a 20- 
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year contract with the Ohio Pail Co., 
Middlefield, for electric power for the 
city. The company is now construct- 
ing a transmission line to convey the 
energy. 


Cleveland, O.—Parish & Bingham. 
10600 Madison avenue, will soon 
award a contract for a one-story, 30 
by 50 ft.. power plant. Ernest Mce- 
George, 1000 Euclid avenue, is the 
engineer on the project. 


Dover, O.—Work will start at once 
on improvement in the city water- 
works system, including the purchase 
of the electric light plant now supply- 
ing it with power. Bonds to the 
amount of $200,000 have been sold for 
the improvement. 


East Cleveland, O.—The Cleveland 
Electric Illuminating Co. has awarded 
a contract for a one-story, 43 by 49 
ft.. addition to its substation at 16301 
Euclid avenue, at an estimated cost of 


$50,000. 


Georgetown, O.—The village plans 
the construction of an electric hight 
and power plant. 

Lima, O.—The city council is pre- 
paring plans to obtain the necessary 
levislation to permit the issuing of 


$180,000 in bonds for the installation. 


of boulevard lights. 


London, O.—The Chamber of Com- 
merce has recommended the sale ot 
the municipal electric light and pow- 
er plant to the highest bidder. 


Columbus, Ind.—The Caldwell & 
Drake Iron Works has installed elec- 
tric cranes and other power equipment 
at its new plant, 


Fort Wayne, Ind.—The Fort Wayne 
Development Corp. plans the exten- 
sion of street-lighting facilities in the 
city. 

Goshen, Ind.—The power plant and 
other buildings of the Hartwell Coal 
Mining Co. were destroyed by fire. 
July 11, with loss estimated at $45,000. 


Indianapolis, Ind.—The Imperial 
Drop Forge Co. has awarded a con- 
tract for a new power house to cost 
$100 00. 

Portland, Ind.— Construction work 
on the new $150,000 municipal power 
plant will be completed about Aug. 1. 


Richmond, Ind.—It is proposed to 
install a 5000-kw. turbine engine at the 
municipal electric light plant, at an 
estimated cost of $240,000. 


Battle Creek, Mich.—Plans are be- 
ing made for extending the street- 
lighting system from the end of the 
ornamental light line on South Jeffer- 
son street to Goguac lake. 


Durand, Mich.—Plans are being 
prepared for an addition to the city 
waterworks, including electrically 
driven equipment, the entire work to 
cost about $50,000. R. A. Murdock. 
Detroit Free Press building, Detroit. 
is the engineer on the project. 


Escanaba, Mich.—The Escanaba 
Paper Co. will soon complete its pow- 
er line extending from the company's 
dam on the Escanaba river to a new 
dam at Kingsley’s Falls. When the 
line is completed power will be sold to 
villages and private individuals along 
it. 


Lansing, Mich.— Modern electrical 
equipment will be installed in the new 
test department building of the Reo 
Motor Car Co., now in process of con- 
struction, 


July 31, 1920, 


Decatur, Ill.--The common council 
has passed an ordinance providing for 
an ornamental lighting system on 
Cobb avenue. 


East Chicago, Ill—The board of 
public works will purchase a 75-hp. 
and a 125-hp. motor and other equip- 
ment to operate pumps at the water- 
works. 


Ottawa, Ill—The city plans to 
makete extensions costing $30,000 to 
the street-lighting system. 


Beloit, Wis.—The Beloit Iron 
Works will erect a steel and brick 


storage building, 60 by 160 ft. Two 
3-ton electrically operated traveling 
cranes will be installed, 

Green Bay, Wis.—The Northern 


Peshtigo Power Co. and The North- 
ern Peshtigo Pulp Co. have been in- 
corporated separately, each with cap- 
ital stock of $1,000,000 and will 
establish and operate respectively a 
hydroelectric generating plant and a 
pulp and paper mill on the Peshtigo 


river. V. J. Kelliher, A. T. Pamperin 
and T. S. Pamperin, all of Green 
Bav. are well known in the light, 


power and paper industry of North- 
ern Wisconsin. 

Port Washington, Wis.—The city 
commissioners are taking bids for 
equipment to be placed in an addition 
to the municipal electric light and wa- 
ter plant. 


Vesper, Wis.—The Wood County 
Rural Electric Co. has been incorpor- 
ated with capital stock of $100 000 to 
build, operate and maintain electric 
light. power and heating utilities in 
Wood and Portage counties. W. W. 
Clark Fred Piltz, Anthony Zimmer- 
man, Charles Korn and John K. Blon- 
ien are the incorporators. 


Wausau, Wis.—The Wisconsin 
Electric Co. has started work on the 
first unit of a hydroelectric project on 
the Wisconsin river at Big Bull Falls. 
The work involves an immediate in- 
vestment of about $450,000. : 
DeGuere, Grand Rapids, Wis., is the 
consulting engineer on the project. 


Grand Rapids, Minn.—The village 
will install a “white way” system of 
lighting on Main street. 


Redwood Falls, Minn.—The Elec- 
tric Telenhone Co. will erect a tele- 
phone building. 

Kansas City, Mo.—The Kansas Citv 
Light & Power Co. plans to instal! 
five new substations in the downtown 
district. The first station will be lo- 
cated at 10th and Grand avenues and 
the equipment will include a standard 
1500-kw. rotary converter. All of the 
substations will be equipped with au- 


tomatic generator sets for converting . 


alternating to direct current. 


Marshall, Mo.—A hond issue of 
$90,000 has been approved for the 
establishment of a municipal electric 
power plant, to be operated in con- 
junction with the waterworks system. 


Mexico, Mo.—The Mexico Power 
Co. has purchased the municipal elec- 
tric light plant at Wellsville, Mo., and 
is now furnishing power to that city 
from its Mexico plant. 


Grand Forks, N. D.—The Terminal 
Mills and Elevator, owned by the In- 
dustrial Commission of North Da- 
kota, will require 17 electric motors of 
various sizes in the operation of the 
plant. Charles L. Pillsbury, 805 Met- 


ropolitan Life building, Minneapolis, 
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Minn., is the engineer in charge of the 
project. 


SOUTH CENTRAL STATES. 


Neon, Ky.—The Neon Light Co. is 
planning for extensions and improve- 
ments in its local electric power plant 
to cost about $25,000. 


Shubuta, Miss.—The town council 
has approved a bond issue of $12,000 
for the installation of an electric light- 
ing plant. J. P. Spinks is the mayor 
of Shubuta. 

Beaumont, Tex.—The Beaumont 
Iron Works Co. will make additions 
to its plant here, consisting of a pat- 
tern shop and foundry building. The 


foundry will be equipped with a 16-. 


ton electric crane. 


Dallas, Tex.—It is announced by J. 
F. Strickland, president of the Dallas 
Power and Light Co., that extensive 
improvements will be made by that 
organization. The new work will in- 
clude extensions and betterments to 
the power plant, the construction of a 
new warehouse and garage, a new 
cooling system at the power plant and 
additions and improvements at the 
East Dallas substation. 


WESTERN STATES. 


Miles City, Mont.—The Eastern 
Montana Telephone Co. will con- 
struct a line between Miles City and 
Broadus, at an estimated cost of 


$30,000. 


Polson, Mont.—The Rocky Moun- 
tain Power Co., Butte, Mont., has filed 
applications for permits to build five 
dams for power purposes in the Flat- 
head river. 


Brigham, Utah.—An issue of mu- 
nicipal lighting plant bonds to the 
amount of $120,000 has been taken 
under consideration by the city coun- 
cil, 

Spokane, Wash.—The Chicago, Mil- 
waukee & St. Paul Railroad has ap- 
portioned $1,147,314 for the mainte- 
nance of the electrified divisions of 
the railroad in Washington. 


Enterprise, Ore.— Construction work 
is to be started soon on a hydroelec- 
tric plant for the Enterprise Electric 
Co. The first unit will develop 1500 
hp. 

Phoenix, Ariz.—An auxiliary elec- 
tric generating plant of 5000-hp. ca- 
pacity, to cost $500,000, will be built 
at the Roosevelt dam. 


INCORPORATIONS. 


New York, N. Y.—The Progressive 
Electric Co. Capital stock, $50,000. 
To manufacture electrical products. 
Incorporators: Samuel B. Howard, 
Raymond J. Gorman and A. Roy 
Myers. 


New York, N. Y.—The Art Display 
Lighting Co. Capital stock, $20,000. 
To manufacture electric lighting fix- 
tures and equipment. Incorporators: 
A. W. Jenkins, M. M. Mittlemark and 
G. Singer, 2683 Briggs avenue. 


Oneonta, N. Y.—The Traver-Blair 
Co. Capital stock, $100,000. To man- 
ufacture motor and electrical ma- 
chinery. Incorporators: W. J. Blair, 
B. A. and A. Traver, 318 West 25th 
street, New York City. 
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Framingham, Mass.—The Wheelock 
Gas Appliance Co. Capital stock, 
$100,000. To manufacture electric 
and gas fixtures and appliances. In- 
corporators: Nelson T. and Frank H. 
Wheelock, Framingham, and Josiah J. 
Markle, Wilmington, Del. 


West Chester, Pa.—The Ivins-Lam- 
born Electric Co., Inc. Capital stock, 
25,000. To manufacture electrical 
products. Walter S. Grosh is the 
treasurer of the company. 


Lewisburg, Ky.—The Lewisburg 
Electric Lighting Co. Capital stock, 
$10.000. To operate a local light and 
power system. Incorporators: O. A. 
Bland, E. W. Duncan and James Wes- 
trey, 

Indianapolis, Ind.—The Hercules 
Manufacturing Co. has been incorpor- 
ated with capital stock of $400,000 to 
manufacture electrical machinery. The 


incorporators are Jackson Carter, E. 
M. McDaniel and W. L. Taylor. 


Creston, Ia.—The Creston Mutual 
Telephone Co. has been incorporated 
with capital stock of $50,000. J. C. 
Sullivan is the president of the com- 
pany. 

Milwaukee, Wis.—The Milwaukee 
Boiler Manufacturing Co. has been in- 
corporated with capital stock of $200.- 
000. I. M. Bean, Otto A. Ehbe and 
W. D. Johnson are the incorporators, 

Houghton, Mich.—The Calumet Mo- 
tor Co. has been incorpprated with 
capital stock of $100,000 for the man- 
ufacture of fractional horsepower mo- 
tors. Ocha Potter, Houghton, is 
president, and John G. Bannetts, Calu- 


met, secretary-treasurer of the new 
company. 

Los Angeles, Cal.—The Cannon 
Electric Development Co. has been 


incorporated with capital stock of $20.- 
000 to manufacture electrical appli- 
ances and equipment. John F. Tor- 
rey and Byron L. Marvel, 4034 Homer 
street, are the imcorporators. 


FOREIGN TRADE. 


[Addresses of firms referred to in these 
trade opportunities may be obtained bu 
writing to the Bureau of Foreign and 
Domestic Commerce, Washington, D. C., 
or ite branch and local co-operative of- 
fices. Requeat for each opportunity 
should be on a separate sheet and the 
file number given.) 

Electric Pumps (33,251)—An elec- 
trical engineer in Brazil desires to 
purchase and secure an agency for 
the sale of domestic electric pumps 
of from 14-inch to 1l-inch suction, ca- , 
pable of elevating water from 3 to 20 
meters, 220-volt electric motor, to be 
economical in consumption of elec- 
tricity. Quotations should be given 
c. i. f. Brazilian port. Cash to be paid 
against documents. 


Electrical Goods (33,254)—A com- 
mercial agent in Bulgaria desires to 
secure an agency for the sale of elec- 
tric installations, lamps, electric wire. 
Quotations should be given c. 1. f. 
port of Varna. Correspondence should 
be in I*rench. l 


Electrical Tools, Etc. (33,288)— 
Agencies are desired by a merchant 
in France for the sale of portable 
electric tools, vacuum cleaners, wash- 
ing machines, electrical appliances and 
machinery, barbers’ supplies, drugs. 
and hospital supplies..Correspondence 
may be in English. 
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FINANCIAL NEWS 


Comment on the Financial Outlook in the Electrical Industry, New Securities, Reports of 
Earnings, Dividends and Utility Stocks 


Earnings of Cities Service Co. Show 
Increase. 


Earnings of the Cities Service Co. for 
June and the six months ended June 30, 
1920, snow surplus earnings for the six 
months after tixed charges and available 
for dividends to be $11,425.581, against 
$9.461.932 for the corresponding period of 
last year. On this basis, the company is 
showing increases in surplus for div- 
idends at the rate of approximately $3,- 
906,000 annually in excess of the 1919 
earnings. 

For the twelve months ended June 30, 
1920, there was earned on the average 
amount of common stock outstanding, 
$40.13 a share. As this period embraces 
six months of the 1919 year when earn- 
ings below the rate maintained this year, 
current earnings for 1920 are consider- 
ably in excess of the $40 a share figure. 

Following a meeting of directors it was 
announced that the company had ex- 
tended to holders of series “C” 7% con- 
Vertible gold debentures of record July 1, 
the privilege of converting on Aug. 1, or 
the first day of any month thereafter: 


10% of the amount of their debenture 
holdings. This is the sixth 10% partial 


conversion privilege extended to de- 
benture holders. The issue is entirely 
convertible on Jan. 1, 1921. 
The earnings statement follows: 
1 9 


920. 1919. 

June gross .......... $2,137,240 $1,601,017 
Net earnings ........ 2,075,714 1.546.577 
Surplus after fixed 

charges E ee ee 1,922,441 1,379,504 
Six months’ gross ...12.743,299 10.762 818 
Net earnings ........ 12,391,400 10,400,863 
Surplus after fixed 

charges ............ 11,425,581 9,161,532 


Utica (N. Y.) Gas & Electric Co. Of- 
fers Bond (ssue. 


Harris, Forbes & Co., New York City. 
are offering a new issue of $1,700,000 
Utica Gas & Electric Co. 144% five-year 
general mortgage, convertible bonds, due 
March 1, 1925, at 96 and interest to vield 
8%. The proceeds of the sale of bonds 
are to be used to reimburse the com- 
pany for expenditures made in additions 
and extensions to its hydroelectric 
plants. The company does an electric 
light and power business in Utica, N. 
Y.. and throughout the Mohawk Valley. 
During the year ended May 31, 1920, 
more than 80% of the electricity sold by 
the company was generated at jts hydro- 
electric plants. The net earnings are 
more than twice the interest on all bonds 
outstanding. including present issue. 
Gross earnings from its electric light and 
power business have increased over 121% 
since 1914. 


Chattanooga Railway & Light Co. 
(Light and power department.) 
1920 


20. 1919. 
May eross ........... $ 108.660 $ 74,545 
Net after taxes ...... 36,988 15,193 
Surplus after charges 14,005 *6.971 
Twelve months’ gross 1,186,265 987,000 
Net after taxes ...... 408,430 366,965 
Surplus after charges 156,272 115,527 


*Deficit. 


re 


Republic Railway & Light Co. 


1920. 1919. 
May gross ........... $ 623,506 $ 491,773 
Net after taxes ...... 126,390 118,602 
Total income ........ 151,486 142,08] 
Surplus after charges 20 Ne! 29.033 
Twelve months gross. 7,048,091 5,727,216 
Net after taxes ...... 1.731.495 1.355.612 
Total income ........ 1,910,992 1.554.765 
Surplus after charges 502,025 262,555 


General Gas & Electric Co. 


1920. 1919. 
MAY groSS ........... $ 855.285 $ TO7T.646 
Net after taxes ...... 182,470 213.6738 
Twelve months’ gross 9,940,171 8.395.022 
Net after taxes ...... 2,602,426 2,349,093 


Surplus after charges 2,775,639 


Louisville Gas & Electric Co. to Sell 
$3,500,000 in Bonds. 


Bonbright & Co.; Inc.. H. M. Byllesby 
& Co., and the Federal Securities Corp., 
all of Chicago, are offering $3,500,000) in 
Louisville Gas & Electric Co. bond se- 
cured X% gold notes, due Jan. 15, 1923. 
Net earnings of the company. excluding 
depreciation for year ended May 31, 1920, 


‘after deducting all prior annual charges, 


three and one-half times the 
annual interest requirements on these 
notes, Net earnings for the same period 
are equal to over one and one-half times 
the annual charges of the total funded 


are nearly 


debt, including interest on the present 
issue. The Louisville Gas & Electric Co. 


and affilieted companies own and operate, 
without competition, the entire gas and 
electric properties of Louisville, Ky. 
Notes will be secured bv a trust agree- 
ment in which the company will agree to 
Pledge with the trustee, on or before 
Aug. 15. 1920, $5,250,000 general mortgage 
6% bonds, due Jan. 15, 1923, as collateral. 


Tennessee Power Co. 


1920. 1919, 

ATAV BroSS ........... $ 200.730 $ 149,720 
Net after taxes : aG, 181 49,434 
Surplus after interest 

CHATZ OS 6505's Gages 32,051 24.949 
Twelve months’ gross 2.176,370 2.385,001 
Net after taxes 79,111 930,437 
Surplus after interest 

charges ............ 234,333 291,643 

“Deficit. 


Columbia Gas & Electric Co. 
(And Subsidiary Companies.) 


1920. 1919. 
June gross ..... oe $1,033 720 $ 837,919 
Net after taxes ..... 492.689 411.085 
Total income ........ 714.537 579,572 
Surplus after charges 296,978 175.148 
Six months’ gross ... 7,500.727 6.108.464 
Net after taxes ...... 3,955,195 3,132,201 
Total income ........ 5.271.358 4 133,636 


1,865,497 


Philadelphia Electric Co. Shows*Good 
Earnings. 

Earlier information to the effect that 
Philadephia Electric Co. earnings are 
surprisingly. good and on a basis sutticient 
to show, after the preferred stock has 
heen issued, substantially increased earn- 
ings for the common, is confirmed by an 
official estimate indicating over 11% on 
the common after deducting a full year’s 
dividend on the preferred. The estimate 
is based on five months actual results, in- 
cluding subsidiary companies, and as a 
matter of fact only a few months’ div- 
idend on the $6,000,000 8% cumulative 
preferred stock will have accrued so that 
the balance really earned for the $30,000,- 
000 common this vear should be nearer 
12% than 11%. Though there is nearly 
$100,000 more common stotk outstanding 
than at the close of last year and $5,000,- 
000 more than two years avo. the return 
shown for the common will be greater 
than ever before. 


United Light & Railways Co. “and 


Subsidiaries. 
(For twelve months ended May 31. 1920.) 
1920 1919. 


Twelve months’ Eross.$10.R48.976 9,750.721 


Net after taxes ...... 3.102. S85 2,896,370 
Surplus after charges. 1,281,822 1.144.388 
Balance after preferred 
dividends .......... 678,228 937,359 
Dividends. 


The Fort Worth Power & Light Co. has 
declared its regular quarterly dividend of 
13%,% on its preferred stock. payable Aug. 
2 to stockholders of record July 21. 


The Idaho Power Co. has declared its 
regular quarterly dividend of 1%% on its 
preferred stock, payable Aug. 2 to stock- 
holders of record July 20. 


The Electric Utilities Corp. has de- 
clared its quarterly dividend of 14% on 
its preferred stock, payable July 15 to 
stockholders of record July 6. 


WEEKLY COMPARISON OF 


CLOSING-BID PRICES OF SECURITIES OF LEAD- 


ING ELECTRICAL COMPANIES. 
Quotations furnished by F. M. Zeiler Co.. Rookery Bldg., Chicago. 
Div. rate. Bid Bid 
Public Utilities— Per cent. July 20. July 27. 

Adirondack Electric Power of Glens Falls, common.........- si 6 10 10 
Adircndack Itlectric Power of Glens Falls, preferred........... 6 T 70 
American Gas & Electric of New York, common............. 10+ extra 101 100 
American Gas & Electric of New York, preferred...............- 6 35 36 
American Light & Traction of New York, common......... hs a 124 121 
American Light & Traction of New York. preferred........... 6 80 81 
American Power & Light of New York, common.............. sa 4 46 47 
American Power & Light of New York, preferred............ sais 6 65 65 
American Public Utilities of Grand Rapids, common............ a 4 4 
American Public Utilities of Grand Rapids, preferred........... 7 16 16 
American Telephone & Telegraph of New York .............05- ee 92 91 
American Water Works & Elec. of New York, common...... ae ee 2 2 
American Water Works & Elec. of New York, particip......... vi 6 6 
American Water Works & Elec. of New York, first preferred... ; 37 36 
Appalachian Power, common............ccc cee cece ee eee enaee iy oak 6 6 
Appalachian Power, preferred. .... 0.00. eee ee ee cee cette . 7 18 18 
Cities Service of New York, commomn...............000000eee: +extra 326 21° 
Cities Service of New York. preferred......... 0.0... eee ce ee. ee 6 66 66 
Commonwealth Edison of Chicago ....... 0.0.0.2... ccc eee wees oA 8 102 102 
Comm. Power, Railway & Light of Jackson, common....... PORER ue T 1S 
Comm. Power, Railway & Light of Jackson. preferred....... as 6 38 3 
Federal Light & Traction of New York, common............. mean ae 7 T 
Federal Light & Traction of New York. preferred............ AS ee 43 42 
Northern States Power of Chicago, common..............-. ; es 28 IR 
Northern States Power of Chicago. preferred... ............. ex.div.7 76 r 
Pacific Gas & Electric of San Francisco, common ....... EN, We: 46 48 
Public Service of Northern Illinois., Chicago, common........ ae 7 71 R 
Public Service of Northern Illinois, Chicago, preferred....... a 6 75 ra 
Standard Gas & Electrie of Chicago, common.............. eres cs 13 3 
standard Gas & Electric of Chicago. preferred... ........... ray 6 35 35 
Tennessee Railway, Light & Power of Chattanooga, common.... pa 16 L4 
Tennessee Railway, Light & Power of Chattanooga. preferred... 6 2 2 
United Light & Railways of Grand Rapids, common......... a 4 18 19 
United Light & Railways of Grand Rapids, preferred........ ans 6 57 5S 
Western Power of San Francisco, common ...........e022-0. ae 15 F, 
Western Union Telegraph of New York ................0000. extra 83 2 


Industrials— 


Electric Storage Battery of Philadelphia, common 


General Electrice of Schenectady 
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Systems of Electric Transmission 


Review of Various Systems, with Comment on Present-Day Ten- 
dencies Regarding Voltages, Tie Lines, Transmission of Contin- 
uous Currents, Underground Cables, Interurban and Rural Lines 


: By ALFRED STILL 


Professor of Electrical Design, Purdue University. 


This is the second of a series of articles in 
which Prof. Still will review the electric power sit- 
uation. The purpose will be to indicate the general 
nature of the problems the engineer has had to 
overcome, and also to show in what way present 
tendencies may influence practice in the future. 

The first article, which was of an introductory 
character, reviewed present-day conditions and 
practice in the development of electric power plants 
and distribution systems. It appeared in our. issue 
of July 17. Subsequent articles will be published in 
our “Electrical Construction” and “Central-Station 
and Power-Plant” issues.—Epitor’s NOTE. 
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The earliest system of distribution actually 
used in the lighting of city streets was the direct- 
current, high-voltage, series system. The 10- 
ampere, direct-current arc lamp being the first 
practical device for producing light by electrical 
means, the design of continudus-current ma- 
chines, provided with more or less efficient com- 
mutators, and regulators to maintain a constant 
current, rendered possible the series connection 
of a large number of lamps on one circuit. The 
direct-current arc-lamp series system was first 
used for street lighting in about 1880. The 


ai 
ny, 


Fig. 1—Typical Transmission Line Indicative of Practice in This Countrv. 
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Thury system, as used in Europe for the trans- 
mission of large amounts of electrical energy at 
very high voltages, is merely a later development 
of these early arc-lighting systems. 

The first parallel or multiple system, using 110- 
volt incandescent lamps on two-wire, direct-cur- 
rent mains was put into operation at Appleton, 
Wis., in 1882. The mains and feeders on these 
earlier low-voltage systems were run under- 
‘ground’ in tubes. The three-wire system, with 
220 volts between the outer conductors, as used 
at the present time, was the result of an effort to 
reduce the large weight of copper required when 
transmitting energy over an appreciable distance 
at as low a pressure as 110 volts. 
tempts to reduce the cost of mains led to the de- 
velopment and adoption of the alternating-cur- 
rent system with static transformers to raise and 
lower the pressure as required. An alternating- 
current system was put im'operation by the West- 
inghouse company at Greenburg, Pa., as early as 
1880. 

- A frequency of 125 cycles per second was con- 
mon in connection with the earher alternating- 
current svstems in America. With the introduc- 
tion of the polyphase system in 1888, the alter- 
nating-current motor entered the field in competi- 
tion with the direct-current motor and led to a 
reduction in the standard frequency because of 
difficulties in designing satisfactory motors for 
operation on high-frequency circuits. The two- 
phase system working at 60 cycles and a maxt- 
mum pressure of 2200 volts became the recog- 
nized standard until the demand for large 
amounts of energy to be transmitted over con- 
siderable distances led naturally to an increase in 
the transmission voltage. 

The introduction of the multiple svstem of dis- 
tribution did not cause the series system of street 
lighting to be abandoned; but, with the flaming 
are lamp and, later. the tungsten incandescent 
lamp, it became possible to use 60-cycle alternat- 
ing current on the’ series system. 


FREQUENCIES USED FOR THE TRANSMISSION OF 
POWER. 

A frequency of 25 cycies was introduced, 
mainly because the earlier designs of synchronous 
converters operated better on the lower than the 
higher frequencies. The first three-phase sys- 
tem using synchronous converters in substations 
to obtain 110-volt direct current for distribution 
from a high-voltage alternating-current trans- 
mission line was put into operation in Chicago in 
1897. Pressures as high as 20,000 volts were 
used shortly afterward in some of the larger 
cities, including Chicago and Boston. The ob- 
jections to the use of 50-cycle and 6o-cycle fre- 
quencies on circuits connected to synchronous 
converters for transforming the alternating cur- 
rent into continuous current were overcome by 
improvements in the design of dynamoelectric 
machinery, including the addition of series- 
wound interpoles which greatly improved the 
commutation. Unfortunately, 25 cycles has be- 
come so firmly established as one of the standard 
frequencies in America that apparatus for this 
frequency will probably be built for many years 
to come. If 50 cycles had been chosen for the 
higher frequency, as in Europe, where it is very 


Further at- ` 


commonly used, the design of motor-generator 
sets to connect two systems of different frequen- 
cies would have been simplifed. 

The transmission of energy between substa- 
tions in a thickly populated area, or between 
small towns and villages served by a central 
power station, involves many questions which do 
not arise in connection with a straight long- 
distance transmission, the object of which 1s to 
convey, energy from a spot, such as a waterfall, 


. where power is cheap, to the centers of popula- 


tion where there is a demand for it. In the for- 
mer case, the problems to be solved are generally 
similar, to ‘those of distributing systems in large 


‘cities, except that the pressures are much higher 


on account of the greater distances to be covered. 
In the latter case—that of straight long-distance 


‘transmission, with few, if any, connections be- 


tween the generating station and the substation 
from which the energy is distributed at a lower 
pressure—the chief considerations are -those in- 
volved in the choice of transmission voltage and 


Fig. 2. 


a line construction which shall combine economy 
with such safety factors and protective devices 
as may be necessary to ensure, so far as may be 
humanly possible, uninterrupted service. 

Efficiency of service, which includes reason- 
ably good voltage regulation and freedom from 
interruptions, must necessarily be merged into 
the all-important question of cost. By duplicat- 
ing an overhead transmission line and providing 
two separate pole lines, preferably on different 
and widely separated rights of way, insurance is 
provided against interruption of service over an 
extended period of time; but whether or not such 
duplicate lines shall be erected must be decided 
on purely economic grounds. 

When the system embodies a number of sub- 
stations and two or more generating stations, the 
proper arrangement of the transmission lines be- 
comes a matter involving very careful study on 
the part of the engineer. Energy may be ob- 
tained at intermediate stations by tapping a radial 
line, i.e., a direct line connecting the point of sup- 
ply with the point of delivery; but tie lies be- 
tween two substations are also of great value in 


- permitting equalization of load on two or more 


radial lines. The illustrations show three possi- 
ble arrangements of lines supplying energy from 
a single generating station. Fig. 2 shows a tie 
line between two substations, the purpose of 
which is to control the loading of the two radial 
lines and also to maintain supply in the event of 
a breakdown on one of the direct lines. Figs. 3 
and 4 show how a third substation, C, of rela- 
tively small capacity may be supplied with 
energy. 

Although induction motors will operate as sat- 
isfactorily on two-phase as on three-phase sys- 
tems, the former type is little used now, mainly 
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because four wires are necessary on two-phase 
transmissions of any magnitude. The use of a 
common-return conductor leads to alterations in 
the phase angle when the line is transmitting a 
heavy load. If four wires are to be used, a bet- 
ter system is the three-phase with a fourth con- 
ductor feeding the neutral point of a star-con- 
nected system. The first large four-wire system 
was established in Chicago in 1898 for the pur- 
pose of feeding outlying districts. The hghting 
load 1s connected. between the neutral wire and 
anv one of the other three wires. The neutral 
wire will take care of the unbalanced currents 
when the three phases are not loaded equally. 


TRANSMISSION OF ENERGY BY MEANS OF CoN- 
TINUOUS CURRENTS, 


We are so familiar in this country with the 
three-phase overhead transmission system that 
we tend to overlook certain possible alternatives. 
In Europe underground cables are usually pre- 
ferred to overhead wires when the distance of 
transmission is not great, and the Thury system 
is used in about 16 independent transmission sys- 
tems utilizing direct-current pressures up to 100,- 
ooo volts. The high voltage is obtained by con- 
necting a number of generators in series; the 
pressure across any one commutator does not 
exceed 5000 volts. 

In the.Thury system of electric power trans- 
mission by continuous currents, the current is 
constant in value and the pressure 1s made to 
vary with the load. All the generators and all 
the motors are connected in series on the one 
wire, which may be in the form of a closed loop 
serving a wide area; or the system may consist 
merely of the outgoing and returning wires be- 
tween a power station containing all the gener- 
ators, and one or more substations, with motors, 
at the end of a direct transmission line. 

The dificulty of insulating between machines 
and ground is overcome by mounting the dyna- 
mos and motors on insulators and providing an 
insulated coupling between the electric generators 
and the prime movers. An insulating floor is 
also provided. 

The motors may be distributed anywhere along 
the line, either on the premises of private users 
of power, where they may be directly coupled to 
the machinery to be driven, or they may be in- 
stalled in substations, coupled to constant-pres- 


Fig. 3. 


sure electric generators giving a secondary supply 
for lighting and power purposes. In most of the 
Thury undertakings in Europe, this secondary 
supply is three-phase alternating current. 

Just as various devices are provided, when 
working on the parallel system, to maintain con- 
stant pressure of supply, so in the series system 
it 1s necessary to provide regulating devices to 
maintain a constant current. Regulators con- 
trolled by the main current, or by a definite frac- 
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tion of the main current passing through a sole- 
noid, can be made to act on mechanism designed 
to vary the speed of the prime movers. This 
method is quite practicable, but, where the type 


‘of prime movers—such as a waterwheel under 


constant head—is not suited to variable-speed op- 
eration, the machines may be run at constant 
speed, and an automatic device made to alter the 


magnetic field cut by the armature conductors, 
this being the only alternative means of varying 
the voltage generated. 

A short-circuit on a motor merely removes that 
portion of the total load from the system, and the 
regulators on the generators will readjust the 
pressure accordingly. If a short-circuit occurs 


ona generator the prime mover may be protected 


from the shock by a a slipping coupling, which 1s 
commonly provided. If, owing to the failure of 
a prime mover, a generator tends to reverse and 
be driven as a motor, it may be short-circuited 
by a switch that can very easily be made to oper- 
ate automatically on reversal of current. 

Space does not permit of a detailed discussion 
of the direct-current series system, but occasions 
may arise, even in this country, where its peculiar 
advantages over the alternating-current system 
may lead to its adoption, provided the engineer 
will have an open mind and refuse to be gov- 
erned by custom and prejudice. 


ADVANTAGES OF THE THURY SYSTEM. 


The power-factor is unity—a fact which alone 
accounts for considerable reduction of transmis- 
sion losses. 

Higher pressures can be used than with alter- 
nating current, the conditions, as shown by actual 
tests, being more favorable to dtrect-current 
transmission than is generally supposed. With- 
out any alteration to insulation or spacing of 
wires, approximately double the working pres- 
sure can be used if direct current is substituted 
for alternating current. 

The necessity for two wires only, in place of 
three, effects a saving in the number of insulators 


: required and leads to cheaper line construction. 


Where it is necessary to transmit power by 
underground cables, continuous currents have 
great advantages over alternating currents. 
Single-core cables can be made to work with con- 
tinuous currents at 100,000 volts. By using two 
such cables and grounding the middle point of 
the system it is, therefore, quite feasible to trans- 
mit underground at 200,000 volts. 

There are no induction or capacity troubles 
and no surges or abnormal pressure rises due to 
resonance and similar causes, such as have been 
experienced with alternating currents. 

A number of generating stations can easily be 
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operated in series, and when the demand for 
power increases, a new generating station can be 
put up on any part of the line if it is inconvenient 
to enlarge the original power station. 

The simplicity and relatively low cost of the 
switch gear 1s remarkable. A switch pillar with 
ammeter, voltmeter and four-point switch is all 
the necessary equipment for a generator. The 
switch pillar for a motor includes, in addition, an 
automatic “by-pass” which bridges the motor 
terminals in the event of an excessive pressure 
rise. This compares very favorably with the 
ever-increasing—though in some cases unneces- 
sary—complication and high cost of the switch- 
ing arrangements in high-tension power stations 
on parallel systems. 

For any industrial operation requiring a varia- 
ble-speed drive at constant torque, the Thury 
motor, without constant-speed regulator, 1s ad- 
mirably adapted. It might have a useful appli- 
cation in the driving of generators supplying 
constant current to electric furnaces in which the 
voltage across electrodes is continually varying. 


DISADVANTAGES OF THE THURY SYSTEM. 


The relative smallness of the generators is ob- 
jectionable, the output of each generator. being 
limited by the line current and the permissible 
voltage between the collecting brushes on the 
commutator. 

With constant current on the line, the line 
losses are the same at all loads, and the percent- 
age power loss in conductors is inversely propor- 
tional to the load. This is exactly the reverse of 
what occurs on the alternating-current parallel 
system, in which the percentage line loss is di- 
rectly proportional to the load. 

The series system is less suitable than the par- 
allel system for distribution of power in the 
neighborhood of the generating station. It 1s 
essentially a transmission system, and not a dis- 
tributing system. 

Special regulating devices are necessary to 
maintain constant speed on the motors. 

It is impossible to overload the motor, even for 
short periods. This would be a very serious ob- 
jection to the use of these motors in connection 
with electric traction systems. 


UNDERGROUND AND SUBMARINE TRANSMISSION 
LINES. 


The question of underground cables versus 
overhead condygctors does not give rise to as 
much discussion in America as it does in Europe. 
Apart from the limitation of voltage, which ren- 
ders underground cables unsuitable for long-dis- 
tance transmission, the cost of an underground 
system of conductors will generally be at least 
twice that of the equivalent overhead construc- 
tion. The difference in cost is more noticeable 
in America, where reasonable factors of safety 
in overhead construction have been adopted, than 
in Europe, and especially in England. where leg- 
islation has in the past been generally unfavor- 
able to the development of electrical transmission. 

When transmission lines or portions of trans- 
mission lines have to be laid underground, the 
thickness and nature of the insulation and the 
method of laying will affect not only the first cost 
but also the maintenance charges and the life of 
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the cables. All these factors must be taken into 
account when deciding upon the most economical 
type of construction under the varying conditicns. 
that are likely to occur in practice. It is usual 
to draw the insulated conductors into some form 
of duct or conduit; but conditions may be found 
under which it would be justifiable to use lead- 
sheathed and steel-armored cable laid directly in 
the ground without any additional protection. 

The principal use of underground electric 
cables is in connection with distributing systems 
in cities, at comparatively low pressures ; but they 
are also used, to a limited extent, for the trans- 
mission of energy at fairly high voltages. 

Notwithstanding the higher cost of wumder- 
ground transmission, it replaces overhead trans- 
mission—for comparatively short distances—in 
many cases where the latter system is not suit- 
able. High-tension anderground cables are used 
in populous districts where overhead construction 
is not permissible or advisable. The underground 
cable is not subject to damage by wind, ice or 
thunderstorms, and the danger to life is obvously 
reduced by placing the high-voltage conductors 
underground. The unsightly appearance of poles 
and overhead conductors in the neighborhood of 
cities is another reason for putting wires under- 
ground, notwithstanding the increase of cost. 

When transmitting electric energy across water 
which cannot be spanned by overhead conductors, 
the insulated cable becomes a necessity. Two 
examples of submarine power transmission occur 
in San Francisco, where a three-phase, 12,000- 
volt cable 18,000 ft. long has been laid across the 
bay, and two 11,000-volt cables have been laid 
across the Golden Gate. 


IMPORTANT SUBMARINE TRANSMISSION LINE 
ABROAD. ` 


In Germany there is the Stralsund channel 
project, transmitting three-phase power at 15,000 
volts from-the generating station at Stralsund to 
the island of Rugen, the total length of subma- .- 
rine cable being 5600 ft. Another example oc- 
curs in the straits between the mainland and the 
island of Fehmern, where two 3300-ft. lengths of 
lead-covered, iron-wire, armored, paper-insul- 
ated, 11,000-volt cables are laid under water. 

The most important existing submarine power 
transmission line is the international cable be- 
tween Sweden and Denmark, which was put into 
operation in December, 1915. It is 3.4 mi. long 
and connects a point near Palsjo in Sweden with 
Marienlyst in Denmark. The cable is three-core 
with impregnated paper insulation suitable for a 
working pressure of 35,000 volts (test pressure 
87,500 volts). The cross-section of each core ts 
0.108 sq. in., and steel wire armoring is applied 
over the lead sheath. The greatest depth of the 
Oresund at the point traversed by the cable does 
not exceed 125 ft. The cable was laid in nine 
lengths of about 2000 ft. each. | 

When long lines of cable are laid under water, 
rubber-insulated conductors are preferable to 
paper or cambric insulation, which would suffer 
injury from moisture in the event of the protec- 
tive covering being damaged. The Standard 
Underground Cable Co. recommends that where. 
the submarine cable is at all likely to be subjected 
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to considerable tensile strains, the conductors be 
insulated with an adequate thickness of high- 
grade rubber compound, served with a rubber- 
faced tape, covered with a lead sheath protected 
by a heavy serving of tarred jute, and armored 
with galvanized steel wires of a size varying with 
the size of the cable and the conditions under 
which the cable is to be laid and operated. 

Transmission and distribution by underground 
cables with alternating currents at 20,000 and 
22,000 volts is not at all uncommon; but there 
are not many instances of higher voltage cable 
systems at the present day. Various schemes are 
in progress or in contemplation in England for 
linking up separate systems or parts of systems 
at pressures from 30.000 to 60,000 volts: A few 
years ago an extensive system of 30,000-volt, 
three-phase cables was laid in Berlin, following 
the experience gained in England with 20,000 
volts. There are a few short lengths of 40,000- 
volt, three-core, three-phase cables in France, 
and this is probably the highest working voltage 
applied to three-core cables at the present time. 
The difhculties—apart from high cost—in the 
wav of increasing the pressure limit, include 
heavy capacity currents and large dielectric 
losses, the latter being “all day” losses, like the 
iron losses of distributing transformers. 

It seems nevertheless probable that the future 
will see important developments in high-voltage 
cable transmission, notably in connection with 
electric railways in Switzerland and elsewhere on 
the continent of Europe, where power, cables 
may be used for pressures up to 80,000 and even 
100,000 volts, and of sufficient size to transmit 
from 10,000 to 20,000 kv-a. per cable. 


Discuss1on OF METHODS oF LAYING UNDER- 
GROUND CABLES. 


For the transmission of three-phase alternat- . 


ing currents, three-core cables may be used for 
pressures up to about 60,000 volts. When the 
pressure exceeds this figure, a separate single- 
core cable should be used for each phase. These 
separate cables of an extra-high-tension, three- 
phase transmission line should be symmetrically 
arranged with a small amount of insulation be- 


tween the lead sheath and ground. Steel arm- 


ored, single-core cables are inadmissible for alter- 
nating currents because of the inductive effects. 

Power cables may be laid direct in the ground, 
being protected with ouly a lead sheath and 
steel-tape armoring. A cushion of tarred jute is 
placed over the lead sheath and over this is 
wound a layer of steel tape, about 1/32 in. thick, 
in an open spiral, leaving approximately 3/16 in. 
clearance between the convolutions. A second 
layer of steel tape is wound over the first so as 
to cover the unprotected spaces. Finally a heavy 
covering of tarred jute is wound over the armor- 
ing. 

The. drawing-in system is, however, the one 
most commonly adopted at the present time. The 
ducts for the cables may be tile or fiber set in 
concrete, or they may consist of wrought-iron 
pipes. 

Fiber conduits are light in weight and easy 
to handle. They are cylindrical pipes made of 
wood pulp saturated with an asphalt or bitu- 


minous compound containing a small amount of | 
6 
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creosote, and are usually supplied in 5-ft. 
lengths. 


Iron pipes are useful when slight bends to 
clear obstructions are of frequent occurrence. 
These can be supplied in 20-ft. lengths with 
threaded ends and couplings. 

Manholes must be provided at intervals of 300 
to 500 ft., the latter distance being rarely ex- 
ceeded, as it represents the practical length of 
cable of large size which can be drawn into an 
underground duct without injury. 

The connection between overhead wires and 
underground cables must be made with great 
care to avoid trouble at this point. The ends to 
be attained and the precautions to be taken are 
fairly obvious, and the engineering difficulties 
may readily be overcome. Each particular case 
should be considered as a special problem, and 
the proper steps taken to provide adequate in- 
sulation and prevent. deterioration or damage by 
water owing to improperly sealed joints. 
FACTORS ENTERING Intro DESIGN or UNDER- 

GROUND CABLES. 

No attempt will be made here to discuss the 
various problems entering into the design of un- 
derground cables ; but since the main business of 
the cable maker is to provide insulation which 
shall withstand the ever-increasing voltages for 
which cables are being used, he must be able to 
predetermine the potential gradient at the point 
where this will be a maximum, namely, at the 
surface of the conductor., He must so design the 
cable that this will not exceed a certain safe value 
depending upon the nature of the insulation. By 
grading cables, 1.e., so constructing them that the 
potential gradient is approximately constant 
throughout the thickness of the insulation, the — 
diameter and the cost may be reduced. It 1s 
probable that further work will be done along 
these lines as cables are called for to work on 
higher voltages than in the- past. 

A large number of three-conductor abie 
drawn into ducts are used in the larger cities. It 
is uneconomical to draw small-capacity cables 
into a costly system of underground ducts; it is 
best, 1f possible, to use the largest size of cable 
that can readily be drawn into a standard duct. 
Cables to carry about 220 amperes are actually 
in use on 20,000-volt systems. When the pres- 
sure is as low as 6600 volts, the current in each 
conductor of a three-core cable may be as large 
as 300 amperes. 

It is very important to guard against the possi- 
bilities of overheating when power conductors are 
laid underground. The layers of insulating ma- 
terial close to the conductors will be hotter than 
those near the surface of the cable; but the dif- 
ference in temperature between the conductor 
and the external surface is not easily predeter- 
mined. It will depend upon the nature and 
thickness of the insulation, and also upon the 
type of cable, i.e., whether two- or three-core, or 
concentric. 

The best conditions for cooling will usually 
occur with submarine cables; but armored cables 
buried direct in certain kinds of soil are also ca- 
pable of dissipating large amounts of energy. 

It is possible to run the current densities in 
three-core, 20,000-volt power cables up to 1000 
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amperes per sq. in. in cables of 0.25 sq. in. of 
core section, and even 1500 amperes per sq. in. if 
the core is not more than 0.1 sq. in. in cross-sec- 
tion. It is rarely safe to allow the lead sheath 
to reach a temperature greater than 40 deg. C.; 
but no hard and fast rule can be laid down in this 
connection. 

General or local overheating of cables is per- 
haps the chief cause of service interruptions on 


underground systems, yet a liberal cross-section 


of conductor can hardly be considered as the 
proper solution of the problem. Attention to all 
the causes that may lead to local overheating is 
verv important; but the matter is not one that 
lends itself to lengthy discussion in this article. 

Since submarine power cables will transmit 
much greater amounts of energy for a given size 
than underground cables, the possibility of flood- 
ing the ducts with water, as suggested by Mr. 
Harper,* deserves consideration. 


INTERURBAN TRANSMISSION SYSTEMS—RURAL 
LINES. 


The voltage at which interurban lines should 
be operated will depend upon the area to be 
served and the distances over which the energy is 
to be transmitted. On very extensive systems 
generating stations serve a large district with 
lines operating at pressures usually above 60,000 
volts. Lower-voltage lines are then run from 
distributing centers to serve large industrial users 
and small towns within easy reach of the distrib- 
uting lines, which usually operate at something 
between 13,200 and 33.000 volts. Sometimes, 
where the power stations are not very far from 
the centers where the demand occurs, the main 
transmission lines may be operated at about 
33,coo volts, and in such cases the transmission 
lines and the lines of the main system may be 
tapped to serve large users situated within a 
short distance of the lines. 

Rural districts, within 10 or 12 miles of electric 
lines, requiring small amounts of power from 
transformers ranging in size from 5 to 30 kw., 
may be served with a four-wire, three-phase sys- 
tem operating at 4400 or 6600 volts, but higher 
pressures are generally more economical. Loads 
of 500 to 1000 kw. may be served very satisfac- 
torily in this manner. Efforts are now being 
made to interest the farmer in the many applica- 
tions of electricity on the modern farm. If the 
demand is for lighting only it will not be easy to 
give service at a reasonably low cost; but once 
the advantages of electric power for the smaller 
machinery—requiring motors up to 3 hp. and 
even 5 hp.—have been realized, there should be 
a good field for electrical energy in many farming 
districts not too far removed from existing power 
lines. The equipments for such service, involv- 
ing simple and reliable switching and protective 
devices suitable for mounting out of doors on 
poles, should be very carefully designed. Manu- 
facturers are already devoting their attention to 
the special problems involved in producing the 
best possible line of equipment for these low- 
voltage rural distributing systems, and good re- 
sults are to be expected if those responsible for 
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these undertakings will insist upon good materials 
and sound construction as the surest means of 
attaining ultimate economy. 

By paying proper attention to the needs of the 
consumer and devoting as much study to the 
problems of the small distributing lines as to the 
larger power schemes, the central-station indus- 
try as a whole will be greatly benefited, but so far 
as can be judged at the present time the immedi- 
ate result in this country will be to build ever — 
larger power stations—both steam operated and 
hydroelectric—and transmit electrical energy 
over large interconnected areas by three-phase 
currents at pressures of 220,000 volts or higher. 

The recent growth of high-voltage power 
transmission on the North American continent 
has been almost phenomenal, both in the capacity 
of the power stations and the voltage. Twenty 
years ago plants operating at anything above 
44.000 volts were almost unknown, yet today 
there are about 75 plants in the United States, 
Canada and Mexico operating at pressures above 
44,000 volts, and the majority of these have from 
66,000 to 150,000 volts on their transmission 
lines. 


NEW CONSTRUCTION AND SERVICES 
iN PITTSBURGH. 


Growth of the central-station system and busi- 
ness in Pittsburgh is well illustrated by a series of 
comments made in a recent issue of the Duquesne 
Light Co. News. These statements show that a 
total of 14,000 new meters were installed, and 
that the total number of active service contracts 


were increased by 13,796 during the past year. 


The total lighting load was increased during this 
period by 5o15 kw. There were 1700 series 
tungsten lamps installed to replace municipal arc 
lamps and to increase the size of the street light- 
ing system. About 35 mi. of new 11,000, 22,000 
and 66,000-volt overhead line construction, and 
37.5 mi. of 2200-volt overhead lighting circuits 
were added to the system. 

A total of 77 mi. of line was erected for arc 
lights, Tt mi. was erected for low-tension distri- 
bution, and 5 mi. of underground cable was in- 
stalled. Additional underground construction 
required the building of 59.258 duct feet of con- 
duit, and the overhead construction involved the 


setting of 3474 poles. 


WILL USE ELECTRICITY AS AID IN 
HARBOR NAVIGATION. 


The United States Light House Department 
will lay a 16-mi. cable from Fort Lafavette to 
the Ambrose Channel in lower New York bay, 
through which on foggy davs a 5o00-cycle, a-c. 
electrical current will be sent to be used to guide 
vessels into New York harbor through the thick- 
est fog. Wire coils hung over the sides of in- 
bound ships will enable the wireless operator to 
catch radio emanations and determine the exact 
position of the ship in the channel at all times. 
If the plan proves successful additional cables 
may be used in the East river, through Hell Gate. 
to Long Island sound. It may be adapted also 
in some of the narrow channels of the Great 
Lakes. 
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Construction of a Modern Power 
Generating Plant 


Details of Boiler and Turbine-Room Equipment, Generating, Dis- 
tributing and Control Systems of West End Station, Union Gas 
& Electric Co.— Paper Before Ohio Electric Light Association 


By F. D. WYATT 


The need of a new power station in Cincinnati, 
©., to replace the old Plum Street station became 
evident to the management of the Union Gas & 
Electric Co. nearly ten years ago, but very little 
action was taken until 1914 and 1915, when the 
rapidly increasing load and the decision of the 
city authorities to dry the canal, which provided 
the old station’s only water supply, combined to 
bring matters to a head. It was finally decided to 
erect a new station beside the Ohio river on the 
site of the old West End gas works, which had 
been unused since the completion of a natural-gas 
pipe line from the West Virginia fields. Ground 
was broken on June 1, 1916, and the work went 
ahead rapidly for nearly a year, until our entry 
into the world war. During the first few months 
of the war there were innumerable delays to the 
work, but as the demand for power for war in- 
dustries increased the construction of the build- 
ing and equipment was rushed more and more, 
and on July 30, 1918, the first unit was placed in 
operation, followed in a short time by the second 
unit. 

Contrary to the expectations of many, the end 
of the war did not cause any diminution in the 
demand for power; on the contrary, the percent- 
age of increase in load has been greater in the 
last year than ever before, and contracts were let 
for a third and later a fourth generating unit. 
Installation of the third unit is now progressing 
rapidly, and it is believed that the fourth unit will 
be ready for operation within the next year. 


CoaL HANDLING AND STORAGE. 


The main coal-storage yard, having a capacity 
of 50,000 tons, is on the north side of the building 
and has direct track connections with the Balti- 
more & Ohio and Chesapeake & Ohio railroads. 
Coal is dumped from the railway cars into con- 
crete lined pits, and moved to the storage piles 
by a Whiting gantry crane which has a span of 
139 ft. and a capacity with a 5 cu. yd. bucket of 
250 tons per hr. A crusher has been installed in 
the leg of the gantry, and all coal is crushed be- 
fore being taken into the plant. There are addi- 
tional storage spaces east of the plant with a 
capacity of 30,000 tons, giving a total storage ca- 
pacity of 80,000 tons. There are no conveyors 
in use, coal being taken into the plant in eight 
air-operated side-dump standard gauge cars hav- 
ing a capacity of 33 cu. yds. each. The switch- 
ing locomotive used is somewhat unusual, being 
of the steam storage type. There are only ten 
other such equipments. in operation in this coun- 
try, all being smaller than this one. The drum 


is charged with steam from the main boiler-room 
header twice a day. Its efficiency compares fa- 
vorably with that of a coal-fired engine. 

There are eight concrete-lined coal pits, with a 
total capacity of 7000 tons, directly under the 


te 


South View of West End Station. 


boiler room, from which coal is hoisted through 
openings in the boiler-room floor to the bunkers 
over the boilers. The building itself is a steel, 
concrete and brick structure, approximately 300 
ft. long, 220 ft. wide, and 100 ft. high, with an 
extension 30 by 70 by 100 ft., containing operat- 
ing room, battery room, and offices, at the south- 
west corner. The turbine room is 65 ft. wide 


and extends the full length of the building on the 


south, or river side, the boiler plant occupying the 
remainder of the building. i 

One of the most interesting features of the 
building is the substructure construction. There 
is a variation of approximately 70 ft. in the level 
of the Ohio river at Cincinnati between extreme- 
high and extreme-low water, which made the 
conventional arrangement of condensing equip- 
ment impracticable. A system of wells was 
adopted, the turbine-room floor being above high 
water with the condensers and their auxiliaries 
placed in wells below river level at low water. 
There are five pits—an intake well, connected by 
a tunnel with the bottom of the river, in the cen- 
ter, with a condenser well on either side of it. 
Between the intake well and the condenser wells 
are smaller discharge wells also connected with 
the river through tunnels. The construction and 
use of these wells will be described in more detail 
in connection with the condensing equipment. 

In the boiler plant the coal pits and coal-hand- 
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ling apparatus are in the center, with a row of 
boilers on either side. Economizers are installed 
directly over the boilers, four being connected by 
a preeching to each stack. Forced-draft fans are 
located on the boiler-room floor behind the boil- 
ers, and induced-draft fans in the economizer 
outlets. leed-water heaters are set on a gallery 
and the boiler feed pumps are installed on the 
main floor between the south row of boilers and 
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Operating Room of the West End Station. 


the turbine room. In the turbine plant there are 
two units over the condenser well, with the con- 
densers on the pit floor, and in the switchhouse 
above the turbine room are installed all high-ten- 
sion buses, oil circuit-breakers, and reactors. 
Individual coal bunkers of 100 tons capacity, 
sufficient for 20 hrs. normal operation, are pro- 
vided for each boiler. Coal is hoisted from the 
boiler-plant coal pits to these bunkers by means 
of two to-ton Whiting cranes, equipped with 3- 
yd. clam-shell buckets, with a capacity of 100 
tons per hr. each. Both cranes are arranged to 
weigh each bucket full of coal. There are two 
feed-water heaters, with two boiler-feed pumps 
for each heater, one pump being able to handle 
all the water from one heater leaving one pump 
in reserve for each. heater. All are Worthington 
centrifugal pumps with a capacity of 850 g.p.m. 
against a 750-ft. head, and feed water to the 
economizers at a pressure of 300 lbs. per sq. in. 


BOILER AND STOKER EQUIPMENT. 


Each of the eight Babcock & Wilcox boilers 
now installed is equipped with a 14-retort West- 
inghouse underfeed stoker in one end of the fur- 
nace and gas burners in the opposite end. This 
type of stoker is divided into four sections of 
three and four retorts each, any one of which 
may be disengaged from the driving mechanism 
by a clutch. In addition to the clutch each sec- 
tion is provided with a shearing pin to automat- 
ically disengage the driving mechanism should 
any foreign matter block the action of the main 
ram. Each stoker is driven by a 35-hp., variable- 
speed d-c. motor. In case of breakdown of one 
of the motors, the shafts of two or even more 
adjoining stokers may be connected, thus enabling 
them to be driven by one motor. As each stoker 
requires but 5 hp. under heaviest operating con- 
ditions, one motor can drive two or more stokers 
without difficulty. The fuel bed in the Westing- 


Vol. 7T7—No. 6. 


house stoker is heavy over the rams and tapers 
down to a thin bed over the dump grates, where 
the last combustible in-the coal is burned. Air is 
admitted to the fire through tuyeres and over the 
fire through air-distribution boxes, and is also 
admitted to the rear dump grates. There is no 
other stoker with this particular feature, which 
has a double function of keeping the combustible 
in the ash low and of keeping the dump grates 
cool. 

The Gwynne gas burners, which are now being 
installed in the station, ten to the boiler, are 
made up of a nest of fifty 0.375-in. tubes con- 
nected to a common header. When gas is be- 
ing burned the stoker is covered with layers of 
gray ash, sheet iron, and fire brick ; and when coal 
is used the bridge wall is built up in front of the 
gas burners. The ash hoppers are beneath the 
boilers and discharge directly into standard rail- 
read cars; this has proved to be a very econom- 
ical method of ash disposal. 

A Sturtevant economizer is installed over each 
boiler. Gases enter at the front end and pass 
out through an induced-draft fan at the rear into 
the breeching and then to the stack. The in- 
duced-draft fans create a draft of 1.25 in. of 
water at the economizer inlet. Each economizer 
is equipped with automatic continuously operat- 
ing scrapers to keep the tubes free from soot. 
The soot collects in a hopper below, from which 
it is removed by a steam-jet soot conveyor. A 
complete set of indicating and recording instru- 
ments is installed’ on each boiler so that, insofar 
as operating records are concerned, the boiler is 
virtually running under test conditions daily. 


INTAKE WELLS AND TUNNELS. 


The intake tunnel through which water is 
brought into the plant from the river is made of 
concrete and is 10 ft. wide and 25 ft. high, the 
mouth of the tunnel being just below the low- 
water line and at right angles to the flow of the 
river. The water flows from the tunnel into the 
intake well, which is 60 ft. in diameter, 86 ft 
deep from the basement floor and has 6-ft. con- 
crete walls. The bottom of the well is 15 ft. 
lower than the lowest recorded water level in the 
river. In this well are a set of gratings com- 
posed of 3-in. by 0.25-in. vertical bars placed on 
2.25-in. centers, traveling screens with 0.5-in. 
mesh and sliding screens with 0.5-in. mesh 
These screens effectively remove from the water 
all debris large enough to injure either the con- 
densers or pumps. Condenser wells are 68 ft. 
in diameter and 70 ft. deep from the basement 
floor. They have 8-ft. concrete walls, and the 
bottoms are made in the shape of inverted domes 
24 ft. through at the thickest point. Condensing 
water is brought in from the intake through 54- 
in. pipes in the well floor to the circulating pumps 
and goes from the condensers through 54-in. 
pipes to the discharge well and back to the river. 
The entire circulating system is in the form of a 
siphon, being sealed from the intake to the dis- 
charge, both being below river level, so that the 
only duty of the circulating pumps is to overcome 
friction. 

Water is supplied to each condenser by a 
motor-operated, Worthington, 42-in. centrifugal 
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pump having a capacity of 56,000 g.p.m. against 
-a 25-ft. head. The amount of water supplied to 
.the condenser can be regulated by means of hy- 
-draulically operated valves in both intake and 
discharge lines. Worthington two-pass vertical 
surface condensers, each containing nearly 12,000 
tubes and having a cooling surface of 52,000 sq. 
ft., are used. With circulating water at 40 deg. 
F.,.and the generator carrying full load, a vac- 
uum of from 0.6 to 0.7 ins. absolute is regularly 
obtained. 

Tu exhaust air and vapor, each condenser is 
equipped with four Worthington hydraulic vac- 
uum pumps. Water is supplied to these pumps 
by two Worthington centrifugal pumps and is re- 
turned, through cooling coils, to maintain a con- 
-stant low temperature, to a tank conveniently lo- 
«ated so that it may be used over and over. Ex- 
-haust steam from the turbines passes through 
pipes 13 ft. in diameter and 65 ft. long to the 
-condensers. The hotwells for condensate collec- 
tion are located in the bases of these exhaust 
pipes. and the condensate is returned to the feed- 
water heaters through a preheater in which the 
<ondensate absorbs heat from the exhaust steam. 
Worthington motor-driven two-stage pumps, two 
to each condenser, with a capacity of 1200 g.p.m. 
-against a 205-ft. head are used to force the water 
through this system. Service water for miscella- 
neous uses is supplied by three service pumps lo- 
-cated in the condenser pit. 


DETAILS OF ELECTRICAL EQUIPMENT. 
The two generating units now in use are lo- 


cated over the west condenser well, and the third ~ 


-and fourth units are being installed over the east 
well. These two turbines are exactly similar, 
-and are of the General Electric Curtis single-cyl- 
inder, 17-stage, impulse type. Each is rated at 
25,000-kw. at 80% power-factor, and they are de- 
signed for 230 lbs. per sq. in. steam pressure and 
200 deg. superheat. There are two steam admis- 
sion valves, the first opening into the first stage 
-and being controlled by the governor until a load 
-of 22,000 kw. is reached. At loads above this 
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value the secondary valve, which opens into the 
sixth stage, operates, allowing the steam neces- 
sary to carry the additional load to by-pass the 
first five stages. For this reason the economy of 
the turbine is highest at a load of approximately 
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22,000 kw. Each turbine has an oil tank of 1100 
gal. capacity and a Schutte & Koerting oil cooler. 
An impression of the size of these turbines can 
be gained from the facts that the 17th, or last 
stage, is 10 ft. 6 in. in diameter and at 1800 


Switch House Showing Structure and Switch Coni- 
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r.p.m, has a peripheral velocity of 1000 ft. per 
sec. Or 11.5 mi. per min. 

Direct connected to each turbine is a General 
Electric alternator rated at 31,250 kv-a., 80% 
power-factor, 13,200 volts, 3-phase, 60 cycles. 
Excitation is normally provided by an exciter 
mounted on the end of the generator shaft, but 
may be supplied from either a steam-driven ex- 
citer or a storage battery in case of emergency. 
At 25,000-kw. load with 80% lagging power-fac- 
tor, 100 kw. is required for excitation. Cooling 
air in the amount of 70,000 cu. ft. per min. for 
each generator is cleaned in spray washers, and 
after passing through the generator is discharged 
into the boiler-room basement and used as a sup- 


ply to the forced-draft fans. 


All motors on equipment which requires a wide 
speed range are operated on direct-current sup- 
plied from two Westinghouse 750-kw., 600-volt 
rotary converters. The remainder of the electric- 
ally operated auxiliaries are supplied from three- 
phase, water-cooled, 1800-kv-a,. 600-volt trans- 
formers, one for each unit. There are two stor- 
age batteries provided for emergency use—one 
of 55 cells, 125 volts and 160 ampere-hour capac- 
ity, which is kept floating on the 125-volt d-c. 
control bus. This bus is normally supplied by a 
25-kw. motor-generator set and is used for ener- 
gizing switchboard control circuits. The other is a 
126-cell, 250-volt, 800-ampere-hour battery which 
supplies the main unit excitation bus in case of 
exciter trouble, and also supplies current for 
emergency station lighting. 

. The operating room is located above and west 
of the turbine room and contains two main con- 
trol boards and the battery controls. All station 
equipment is controlled from a benchboard so 
located that the operator has a clear view of the 
turbine room, and all controls for outgoing feed- 
ers are located on a vertical board on the opposite 
side of the room from the benchboard. Indicat- 
ing and recording meters on station equipment 
and outgoing feeders are located in this room. 
A double-ring bus system, consisting of main and 
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reserve buses, is used, and the buses are divided 
into sections, each supplied by one generating 
unit, and separated by bus reactances. A set of 
reactors is also installed on each tap off the bus. 

With large generating units, such as the ones 
in use at the West End station, there is danger 
of a short-circuit causing excessively heavy cur- 
rents to flow and set up high stresses in the bus 
structures and oil circuit breakers. The reactors 
were installed to limit short-circuit currents to 
values that would not damage the equipment, and 
have been successful in accomplishing this object. 
Bus reactors are of the porcelain-clad type, made 
by the’ Metropolitan Electrical Products Co., and 
are rated at 5%, 1400 amperes and 13,200 volts. 
Feeder reactors of the same type were made by 
the same company and are rated at 3%, 300 am- 
peres and 13,200 volts. The reserve bus struc- 
ture is immediately behind the main bus, both 
structures being of concrete with transite doors 
over all compartments. 


DISTRIBUTION SYSTEM. 


At present there are 18 cables leaving the sta- 
tion, feeding seven substations and connécting 
with the Union Light, Heat & Power Co.'s sys- 
tem in Covington and New- 
port, Ky., across the river 
from Cincinnati. They are all 
three-phase, three-wire, 60- . 
cycle, 13,200-volt lines, the 
cables themselves being 400,- 
ooocir. mil in size, with 7/32- 
in. and 7/32-in. paper insula- 
tion and 0/64-in. lead cover- 
ing, and are carried in 4-5-1n. 
fiber ducts laid in concrete. 
There are two types of oil 
circuit-breakers in use, the 
Westinghouse type O-2 being 
used between generators and 
buses and between bus sec- 
tions, and the Westinghouse 
type E-6 on all taps of the 
bus. 

The downtown district of 
Cincinnati is supplied with 
120-240-volt direct - current 
from three converter stations 
located at convenient points 
in the d-c. territory. The 
standard converter used is a 
3500-kw., booster-type rotary. 
three Westinghouse machines 
being in use now with two. 
General Electric machines 
contracted for. There are two i 
storage batteries on the d-c. $= 
system to assure a constant 
current supply during emer- 
gencies. The larger of the 
two is a 105-plate H-Exide 
battery having a maximum 
capacity of 35,000 amperes, 
or 10,500 kw. for 6 min. A 
new batterv is now being in- 
stalled which will have a 
somewhat greater capacity. 
When the installation is com- 
plete, the three- batteries will 
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be able to carry the maximum three-wire d-c. 
load for g min. 

The rest of the city is supplied with 6o0-cycle 
alternating-current distributed at 4500 volts, 
three-phase, four-wire from five a-c. substations 
and one reserve steam station. This supply is 
stepped down to 120 volts for lighting and to 
other convenient voltages for power. Constant 
voltage 1s maintained on all 4500-volt feeders by 
means of voltage regulators. Distribution from 
the West End station to all substations is at 
13,200 volts. With the exception of a portion of 
the downtown district, which is provided with 
boulevard lighting, the city streets are lighted 
with 4-ampere, d-c. series magnetite arc lamps, 
supplied- from mercury-tube rectifier transform- 
ers located at the various substations. A system 
of operating and maintenance records has been 
devised which, while still in the process of de- 
velopment and far from perfection, is giving 
satisfactory results. 

The almost phenomenal growth of the system 
load has been experienced in the last few years. 
The load for the first six months of 1920 shows 
a 40% increase over the corresponding months 
supplied from mercury-tube rectifier transformers 
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Cables—Part II"  - 


Solution by Means of Laws and Equations of the Catenary of the 
Fundamental Problems of Transmission Line Stresses, Including 
the Effect of Temperature, Wind and Sleet on Suspended Wires 


By PROF. F. E. AUSTIN 


Professor of Electrical Engineering and Mechanics, Dartmouth College, Hanover, N. H. 


As the financial efficiency of long distance lines 
for the transmission of electrical power depends 
upon the proper span distance to meet with the 
requisite mechanical specifications, which vary 
widely with climatic conditions, it will be ad- 
visable to carefully consider some of the funda- 
mental mechanical features entering into trans- 
mission efficiency. One important consideration 
is the cost of the suspended wire or cable. This 
cost depends upon its actual length, which is a 
function of the sag, and upon its size. Usually 
the mechanical requirement as to the proper ten- 
sion determines the size. 

The general equation of a catenary is 


m 
y = — (er/m + en"). 
2 
in which y denotes the ordinate’ of any chosen 
point on the curve, + the abscissa of the same 
point and m the so-called parameter, which may 
be either a constant or a variable. The expres- 
sion for the tension at the support, as derived in 
Part I, appearing on page 5 of ELECTRICAL 
Review of July 3, 1920, is 
m 
T; = o) — (erm + eare) 
2 
where a denotes the horizontal distance in fee: 
between the points of support and w denotes the 
weight of the wire in Ibs. per ft. It will be 
useful to have some knowledge regarding the 
numerical value of 7, in a cable suspended be- 
tween two points in the same horizontal line, for 
various sags, if the distance between supports 
remains constant. In other words, while a re- 
mains constant in the last equation, the numerical 
values of T, will be computed for various as- 
sumed values for m; assuming the weight of 
cable to be o = 1.2 lbs. per ft. 

Since v, =m + s, any assumed value for m 
will essentially amount to fixing a value for the 
sag s. The value of the span distance will be 
assumed to be a = 4427 ft. Then a/2 = 2213.5 
ft. First let it be assumed that m is 1846 ft. 


1.2 X 1846 I 


ertts lisse +- 
213/ 6 
2 e? 13/184 


Then 7, = 


r 


= 1.2 X 923 | e1? + 
i : e!.18 


= 1.2 X 3338.84 = 4006.6 lbs. 


*Copyright by the author. i 


peas . ee 


very nearly. 


For this case the sag is y, — m = 3338 — 1846 
=1492 ft. This is the minimum-tension sag 


( 4427 X 0.337) and 4006.6 Ibs. is the minimum 
tension possible for this cable. 

If the diameter of the assumed cable is 0.875 
in., its area is 0.7854 X (0.875 )* = 0.601 sq. in., 
and the tension per sq. in. will be 4006.6/0.601 = 
6664 Ibs. | 

Now let it be assumed that m is 17.500 ft. 


I 


Then 7, = 1.2 X 8750 | e2223/17,500 Ze 


e?=713/17.5900 
= 21,107 lbs., very nearly. 


In this case the sag s= 17,639 — 17.500 = 
139 ft. Several values of m with the corre- 
sponding values of sag, length, tension, etc., are 
given in the accompanying tabulation. 

It is evident from the foregoing that the ten- 
sion may be computed and the sag predetermined 
for any given installation, so that the tension 


TABLE SHOWING VALUES OF VARIOUS FACTORS 
IN FEET OR POUNDS. 


yi L, T 


m S 
1,000 3,613.00 


1 

5,558.10 

1,846 1,492.00 4,006.60 
12.009 12.205 54 205.92 4,452.36 4,646.60 
13,000 13 188.89 188.89 1,448.34 15,826.66 
14.006 14,175.28 175.28 4.445.586 17,010.33 
16,000 16.153.36 153.36 4.441.28 19,384.02 
17,000 17,144.24 144.24 4,459.55 20,573.08 
20,000 20,122.00 122.00 4,326.00 24,146.40 
22.135 22,245.67 110.67 4,434.52 26.694.80 


mav be made not to exceed a predetermined 
value. In practice this value should be some 
fraction, about 0.25 or 0.2, of the elastic-limit of 
the material employed. This leads to the very 
important matter of the increase in the tension 
T, due to the decrease in temperature, which will 
be considered in the next section. 


VARIATION IN TENSION DUE TO CHANGES IN 
TEM PERATURE. 


If a cable is installed when the temperature is 
at 70 deg. F.. and later the temperature becomes 
less, the cable shortens or contracts; contraction 
with reduced temperature being a characteristic 
property of all material employed in engineering 
construction. The amount which the cable short- 
ens due to a decrease in temperature of one de- 
gree depends upon the kind of material of which 
the suspended cable is made, or in common terms 
upon its temperature coefficient. By temperature 
coefficient is meant the amount a given material . 
1 ft. in length will shorten due to a decrease in 
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temperature of 1 deg. The numerical value of 
the temperature coefficient for each material de- 
pends upon the thermometer scale employed. 

A number of temperature coefficients, applying 
to various materials employed for cables, 1s given 
in the accompanying table. It is obviously essen- 
tial to know the extreme temperature range that 
is likely to occur in the locality in which long 
suspensions are to be installed when computing 
the various tensions that may exist. 


MEAN COEFFICIENT OF LINEAL EXPANSION. 
Fahrenheit. Centigrade. 

Steel cox ete t ec ne ek Fe eevee as 0000064 .0000118 

Hard-drawn copper .......e..:. 0000094 0000171 


Aluminum 666i 65. 404 dS esds was .0000128 0000231 - 


If a cable is to be installed in northern New 
England in the summer, when the temperature 
may be 130 deg. F., it is necessary to know how 
much sag to allow in order that a winter tem- 
perature of —4o deg. F. shall not sufficiently 
reduce the length and sag to stress the cable be- 
yond the elastic limit. 

Suppose a cable is installed at a temperature 
of 130 deg. F., with a sag of 188.89 ft., between 
two points on the same level 4427 ft. apart and 
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Fig. 1—Various Dimensions of the Catenary. 


it is desired to find the tension at the point of 
support when the temperature falls to —4q1 deg. 
F. The actual length of the cable, when the sag 
and span distance are as given, may be ex- 
pressed by the equation 


I 
L == mM e2713.5/m N |p 
e??13.5/m 


I 
— 13 OOO ( @2213.5/138,000 an 


2213.5/13,000 
e / 


I 


= 13,000 ( e”-17026 __ 
ef: 17026 
= 13,000 (1.18562 — 0.84344) 
= 13,000 X 0.34218 
= 4448.34 ft. 

This is (4448.34 — 4427 =) 21.34 ft. longer 
than the span distance, and the tension at the 
support corresponding with this length is, from 
the table, 15,826.6 lbs. and amounts to a tension of 

15.826.6 
-- = | 26,333 lbs. per sq. in. 
0.601 . 


If the temperature falls from 130 deg. F. to 
—41 deg. F. the temperature range is (130 4+- 
41 =) 171 deg. Since the temperature coefhcient 
for steel is .co00064, the length of the cable at 
—41 deg. F. will become 
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L, = 4448.34 (1 — .0000064 X 171) 
= 4448.34 — 4.89 
= 4443.45 ft. 
The new length L, means a new value for m, y, 
and for the tension 7, at the support. 

If the new value of m can be found, the cor- 
responding value of y, may be found and also the 
new sag corresponding with the temperature of 
—41 deg. F. The new value of m may be found 
by solution of the fundamental equation of 
length as follows: 


I 
— 2213.5 
4443-45 =m | emthoin — 
e?713.5/m 
4443-45 
e?2?13.5/m — @l2x2213.50/m _ ot 
m 
re 4443-45 : 

e!7>2213.5)/m eo e??!3.5/m = | 


m 


By addition of the square of one half the co- 
efhcient of e??'**“™ to both sides of this equation 
it becomes 


4443.45 


eN O @2213.5/m 
m f 
2 2 
4443-45 4443.45 
2m 2m 


The roots of this equation are determined after 
extracting the square root of both members. 


¢?213.3/m Eee 
2m 4m? 
4443-45 E 
e22t.i/m + — V 4m? + (4443-45)? 
2m 2m 


4443.45 + V 4m’ + (4443.45) 


— 


| 2m 
This equation may be solved by trial, substi- 
tuting different values for m until one is found 
that is satisfactory. A value of 15,000 ft. gives 
the following solution: 


@2213.3/15,000 —— 


4443.45 + V 900,000,000 + 19.744,267.9025, 


30,000 
Or 1.15902 == 1.5891, very nearly. 

It may therefore be said that the new value of 
m corresponding with the contracted length 1s 
15.000 ft., and the following equation will be 
true: 


I 5.000 I 
@2213.5/15,000 


»=S— 


2212.5/15,9 
2 e? 13.57/71 00 


= 7500 (2.02181 ) 

= 15,163.57 ft. 
With this value the tension at the supports be- 
comes 

» = wy, == I.2 X 15,163.57 

= 17,206.25 lbs.. 
which is equivalent to a unit tension of 
( 17.206.28/0.601 ) = 28,628 Ibs. per sq. in. This 


4443.45 ‘J 4m? + (4443.45)? 
fe aes LE ee eS 
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is an increase of (28,628 — 26,333) = 2295 lbs. 
per sq. in. above the tension at the summer sag. 
The new sag is y, — m = 15,163.57 — 15,000 = 
163.57 ft., and is less by 5.32 ft. than the sag at 
a temperature of 130 deg. F. 


EFFECT OF SLEET OR ICE COATING. 


While it is in winter that the tension in a sus- 
pended wire or cable is increased due to con- 
traction, it is also in the winter that a coating of 
sleet or ice tends to form on the wires and add 
another increment to the already increased ten- 
sion. The weight of a cubic foot of sleet or ice 
may be assumed to be 57 lbs. It will be assumed 
that ice forms a coating over the outside of the 
suspended cable 0.5 in. in thickness, the diameter 
of the cable being 0.875 in. The volume of ice 
coating over a foot of the cable may be found as 
follows: 

The cross section of the cable = 0.257( 0.875 )° 
= 0.5659 sq. in., and the cross section of the 
cable and coating = 0.257 (1.875)? = 2.7610 
sq. in. Cross section of ice coating = 2.7610 — 
0.5659 = 2.1951 sq. in. The volume of ice per 
foot of cable is therefore equal to 12 X 2.1951 = 
26.34. or very nearly 26.4 cu. ins. Since I cu. in. 
of ice weighs 57/1728 lbs., 26.4 cu. ins. will 
weigh 0.87 Ibs. The effect of the ice coating is 
the same as increasing w. In other words, the 
weight per foot of ice coated cable is 1.2 + 0.87 
= 2.07 lbs. -The new tension is 


T; = 2.07 X 15,163.57 
= 31,388.9 lbs., and the tension per sq. in. 


of cable becomes 31,388.9/0.601 = 52,227.7 lbs. 
per sq. in. 


CALCULATION OF INCREASE IN TENSION DUE TO 
WIND PRESSURE. 


Whenever a suspended cable is exposed to the 
action of the wind the tension is increased. The 
action of the wind is moreover greater in the 
winter than in the summer, due to the fact that 
the wind blows hardest at.the same time that the 
cable is increased in effective size and weight by 
a coating of sleet or ice. It will now be instruc- 
tive to compute the effect of the wind when 
acting in conjunction with the weight of cable— 
a coating of sleet and contraction due to low 
temperature. Of course, the greatest effect of 
wind at any velocity is produced when the direc- 
tion of the wind is perpendicular to the length 
of the wire. 

It is customary to consider in the case of a 
round wire that the effective area acted upon by 
the wind is the projected area of the wire. There- 
fore the area acted upon by wind in the case 
under consideration is 1.875 X 12 = 22.5 sq. ins., 
or 0.156 sq. ft., for each foot in length. 
A wind having a velocity of 30 mi. per hr. is 
assumed to exert a pressure of 15 lbs. per sq. ft. 
on a surface held perpendicular to its direction. 
If a 30-mi. breeze is blowing perpendicularly 
against the sleet coated cable, a pressure of 
0.156 X 15 = 2.34 Ibs. will be exerted against 
it for each foot in length. The pressure exerted 
by the wind swings the cable to one side and 
tends to hold it in that position so that the force 
due to the wind, acting at right angles with the 
direction of the weight of cable and sleet, con- 
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stitutes one component of the total force that 
acts to produce the tension in the cable as indi- 
cated in Fig. 2. The resultant of the wind ac- 


- tion and the action of gravity may be expressed 


by Re VANS CF a)" 

from which, by substituting the proper numerical 
values, : 
R = y (2.07 )* + (2.34)* 

= 3.12 lbs. 
The actual tension at the support therefore be- 
comes 
T,= 3.12 X 15,163.57 = 47,310.33 lbs. 

when the three forces due to weight, tempera- 


ture and wind act concurrently. It is evident 
that the force due to wind constitutes a large 


Wind and Weight of Coated Cable. 
Fig. 2—Diagram Showing Combination of the Forces of 


proportion of the total effect, especially as its 
velocity increases. For the case being consid- 
ered the tension per sq. in. becomes 
47,310.33/0.601 — 78,718 lbs., 

a value above the elastic limit, so that a greater 
sag must be allowed if the installed cable is to 
be subjected to the conditions considered and 
be safe. 


COMPARATIVE EFFECTS DUE To IcE COATING. 


A coating of 0.5 in. of sleet on a wire 0.25 in. 
in diameter has a very different proportionate 
effect than a 0.5-in. coating of sleet on a wire 
0.5 in. in diameter, both wires being of the same 
material. The volume of the coating per foot 
on a 0.25-in. wire may be expressed by the 
equation 


STATO Be BEAR F 
V,=l{— — — x — 
4 16 " 2° iS 
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The volume of the coating per foot on a 0.5-in. 
wire may be expressed by the equation 


3.1416 Q 3.1416 I 
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Since the weights of the coating per foot are 
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proportional to the respective volumes the fol- 
lowing proportions must be true: 


We. Vy. 832/10 32 4 
as Se = — = — and 
W, Fa k24/16 24 3 
eo ae f 
IV, = , showing that the weight per 
3 : 


_running foot, or for the whole cable, of ice coat- 
ing on the 0.5 in. wire is 1.333 times that on the 
0.25 in. wire. 

The proportionate areas exposed to wind pres- 
sure may be compared as follows: The projected 
area in sq. in. per ft. for the 0.25 in. wire, when 
coated, 1s, 


A, = 12( 5/4), while for the 0.5 in. wire 
4, = 12(3/2) = 12(6/4). Therefore. 


A,  %2(6/4) 6 


fe 12(5/4) 5 
or A,—(6/5)A,. That is the coated 0.5 in. 


wire exposes 1/5 more surface than the coated 
0.25 in. wire. 


METHODS USED IN CONSTRUCTION 
OF STEEL-MILL MOTORS. 


Excessive Heat and Hard Service, Including Rapid 
Starting, Stopping and Reversing, Demand 
Special Features of Construction. 


In the steel plants the load characteristics of 
electrically driven auxiliaries such as mill tables, 
screw downs, tilting tables, etc., are such as to 
require, on the part of both motors and control, 
a high degree of ruggedness with a facility for 
rapid starting, stopping and reversing. Fre- 
quently, in addition to the mechanical strain of 
sudden acceleration, a motor is subjected to 
severe physical shocks which are transmitted 
through the gears when driving such auxiliaries 
as manipulator fingers or side guards. In addi- 
tion to these severe operating conditions, the 
motors must be able to stand a high degree of 
heat. The designer must not only provide for a 
strong, rigid motor, but must also provide for a 
motor with the least possible inertia. A brief de- 
scription of the steel-mill motors made by the 
General Electric Co., Schenectady, N. Y., will 


illustrate the practices that are adopted to pro- ` 


vide equipment for this service. 

In order to reduce the flywheel effect to a 
minimum .and still have a strongly constructed 
armature, which means a heavy one, the arma- 
tures are made long and of small diameter, so 
that the peripheral velocities are low and ex- 
tremely rapid acceleration is possible. As a re- 
sult the power needed to accelerate the arma- 
tures to full speed is only from one-third to one- 
fourth that required for ordinary motors of the 
corresponding horsepower and speed. One of 
the principal difficulties to be overcome is exces- 
sive heating, especially in the types of motors 
which are totally inclosed. This is overcome by 
using mica and asbestos-insulated bars for the 
armature coils together with sheet mica in the 
slots and mica tape on the ends. Further pro- 
tection from heat is secured by ventilating ducts 
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in the punchings and by a complete ventilation 
system tn the case. 

Since motors doing this class of work are sub- 
ject to frequent minor troubles, it has been 
found that a motor that can be taken down and 
overhauled without disturbing the rest of the 
machine to any extent possesses considerable 
advantages over one that cannot. To meet this 
condition steel-mill motors are so constructed 


that they can be inspected or repaired with the | 


greatest facility. The case is made in two halves 
so that the whole upper half, pole pieces and all, 
can be thrown back or lifted off to expose the 
armature and bearings. Connections from one 


Steel-Mill Motors Operating a Live Table and the Screw- 
Down on a 36-in. Blooming Mill. 


half to parts in the other half are made outside 
the motor by flexible loads brought out through 
rubber bushings. The commutator is mounted 
on the armature spider so that the shaft can be 
removed without disturbing the connections be- 
tween the armature and commutator bars. 

As stated before, the rapid starting and stop- 
ping and reversing from speeds as high as 500 
to 1000 r.p.m. put a considerable mechanical 
strain on the armature and commutator. For 
this reason, instead of using binding wire on the 
armature, the coils are held in place by a heavy 
binding band and clamps, and the connections 
from the armature to the commutator are made 
by letting the ends of the coils straight into solid 
ears on the commutator bars without the use of 
separable leads. . 

Controls for motors working under these con- 
ditions must share the same qualities of rugged- 
ness and reliable operation under severe condi- 
tions as the motor. When motors are being 
reversed at a rate as high as 15 reversals a min- 
ute, the contactors come in for hard service and 
wear. Starting panels designed for use in steel 
mills are supplied with devices, contactors, etc., 
as simple in construction as possible, and so de- 
signed as to raise the factor of safety to the high- 
est degree. The double-pole main line switch 
should be so designed that it may be locked open 
to prevent all accidents, and the reversing con- 
tactors should be mechanically interlocked. The 
master switch should be totally inclosed and built 
to stand the severest sort of service. 
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Conduit Bodies Standardized by 
Manutacturers 


Adoption of Three-Unit Line of Conduit Bodies Reduces Time 
Required to Estimate Cost and to Purchase Fittings — Permits 
Smaller Stocks to Be Carried and Time Saved in Construction 


The most recent and altogether important ex- 
ample of standardization that has occurred in the 
electrical industry is that which has just been 
made by the Outlet Box Section of the Associ- 
ated Manufacturers of Electrical Supplies in 
Standardizing fittings for wiring devices. Being 
applicable to every electrical installation, and, 
therefore, affecting the work of every electrical 
contractor, lineman and electrical worker, the 
step toward complete standardization will attract 
attention. 

The accomplishment consists in the production 
of a three-unit line of conduit bodies for exposed 


Shallow and Deep Bodies With Couplings In Place. 


wiring that is of universal application for 0.5 
and 0.75-in. conduit, armored conduits and any 
of the numerous wiring devices produced by the 
various manufacturers. Because of its simplic- 
ity, universality, rigidity, adaptability and other 
' features, this line will be received with gratifica- 
tion by those who are interested in minimizing 
stocks or engaged in installing exposed conduit 
wiring. By its use the limitations imposed 
through the necessity of using special wiring de- 
vices should be eliminated. Hereafter, the man 
who is estimating on a wiring job or planning 
an installation can proceed with three basic con- 
duit bodies and a féw accessory covers and con- 
nectors with the assurance that he can accommo- 
date any standard socket, receptacle or other wir- 
ing device or branch-line conduits in any direc- 
tion at will. The large number of knockouts in 
each body makes its installation unusually elastic. 


CONTRACTOR AND CONSUMER TO PROFIT BY 
STANDARDIZATION. 


The production of the new conduit bodies is a 
distinct contribution to the electrical industry 
that demonstrates an unusual spirit of co-opera- 
tion on the part of manufacturers. The princi- 
pal benefit from it will accrue to the consumer 
and contractor. The contractor will benefit from 
the amount of time that can be saved on a job by 
being able to select fittings that will actually fit 
together. Moreover, should his stock be reduced 
so that he does not have on hand a fulf line pro- 
duced by any one manufacturer, he can piece out 


by using the devices of several manufacturers. 
The consumer, on the other hand, will receive the 
benefit of interchangeability of parts when re- 
pairs are needed, and without scrapping per- 
fectly good portions of his installation. 

A broad range of conduit-body requirements 
has, in this new line, been combined into three 
bodies, two couplings and a few cover plates. 
The bodies and covers are stamped out of heavy 
sheet steel and are therefore unbreakable. All 
three bodies are universal, but the various plates 
are standardized to accommodate in a minimum 
number the large variety of standard receptacles, 
switches, etc., ordinarily used on walls and ceil- 
ings. The plates are mounted on the bodies and 
attached by means of special pointed screws fur- 
nished with the plates. These screws are turned 
into the device mounting bridge in the same man- 
ner now standard for the mounting of wall 
plates. Points on the screws are intended to 
assist the mechanic in locating the screw holes. © 


STANDARDIZED Connuit BonieEs, COUPLINGS AND 
CoveER PLATES. l 


The three bodies of the line are denoted as 
branch, shallow and deep bodies. Branch bodies 
are longer than they are wide and are intended 
for use for junctions, taps, terminals, drop-cord 
work, etc. Shallow bodies are designed for sim- 
ilar use, and, in addition, for the reception. of 
practically all kinds of wiring deyices except 
those of the flush type. Deep bodiés dre designed 
for the reception of all standard makes of ‘flush 
devices. These devices are mounted into the 
body in the same manner that is now standard 
practice in connection with switch boxes and wal! 
cases. adie 
Outlet blanks are provided in several places .in 
all three types of bodies. The branch bodies 
have three blanks on each side and bottom and 
one in each end, and the shallow and deep bodies 
have one in each side and in the bottom. All 


Branch Body Showing Eleven Knockouts. 


knockout holes, except screw holes, are of one 
size, which accommodates both the 0.5-in. and 
0.75-in. coupling and also the “BX” connection. 
The two latter bodies have four additional 0.25- 
in. knockout holes on 1.5-in. centers symmetric- 
ally located about the center of the bottom side. 
These additional holes are intended for use with 
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fixture studs or for fastening the boxes to walls 
or to machine frames. Securing the bodies to 
the walls is not often necessary, however, since 
the rigidity of the bodies and their support by 
the conduits is sufficient to meet the Underwrit- 
ers’ requirements. This additional security 
would be desirable in case the bodies were at- 
tached to flexible cables. For attachment to 
flexible cables a new 0.75-in. “BX” connector 
is used or the ordinary “BX” connector may be 
employed in conjunction with the 0.5-in. rigid- 
conduit connector. 

The total number of covers manufactured are 
16 for the branch bodies, 24 for the shallow 

bodies and 15 for the deep bodies. This is not 
a large number considering the number of differ- 
ent kinds of wiring devices in use. Cover plates 
will, of course, receive the devices produced. by 
all manufacturers. 

Adjustment of the bodies to 0.5 or 0.75-in. 
conduit is obtained by means of the connectors. 
The 0.5-in. connector consists of an inner nipple 
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Couplings for Attachment of Conduit to All Bodies. 


and an outer locknut, and the 0.75-in. connector 
consists of an inner nipple in an outer sleeve. 
The projecting end of the former nipple is 
threaded to receive a 0.5-in. pipe, and the sleeve 
of the latter 1s threaded to receive a 0.75-in. pipe. 
The knockout 1s placed so that, when the locknut 
or sleeve is tightened, the octagonal nut on the 
nipple bites into the inside corners of the body to 
form a rigid connection. 

Arrangements of the knockouts and the 
method of attaching conduits provide several 
characteristics that are valuable besides those 
enumerated heretofore. Regardless of the thread 
length on the conduit, the tightened system re- 
mains rigid after the body is secured by tighten- 
in the locknut or sleeve and turning in the con- 
duit. Confusion resulting from the installation 
of right and left-hand bodies is eliminated þe- 
cause each body is a right or left-hand or a “T” 
body as is desired. Moreover, a body can be 
inserted in or removed from. a system at will 
without destroying the existing system except 
for the necessary reconnecting of the wires. Any 
additional circuits can be added after an original 
installation is made, to the limit of the body, by 
the simple expedient of removing the blank from 
the knockout, -connecting the conduit and joining 
the necessary wires. Couplmgs are made of a 
special malleable iron as a guarantee against 
cracking or breaking from *é@xcessive stresses 
arising when the nuts are being set or the con- 
duits are being turned home. Like the rest of 
the line they are electrogalvanized -to resist rust. 

The new conduit-body hne, which is not pat- 
ented. is being exploited independently bv several 
manufacturers. Among those most actively en- 
gaged in the exploitation are Sprague Electric 
Works of General Electric Co., Steel City Elec- 
tric Co.. Thomas & Betts. and the Pratt Chuck 
Co. Although the conduit bodies are identical, 
these companies have adopted separate trade 
names for their product which are, in the order 
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of the preceding names, ‘“Spraguelets,” “Wire- 
lets,” “T & B Conduit Bodies,” and “Pratt Con- 
duit Bodies.” In order that no confusion may 


arise in the trade as a result of offering virtually 


one design under four different trade names, the 
competitive manufacturers promoting the ‘idea 
are adopting a common symbol in their publicity 
featuring a hand holding up three fingers and 
hearing the inscription “Three Conduit Bodies 
That Replace Thousands.” E 


NEW NATIONAL ELECTRIC SUPPLY 
PLANNED FOR HOLLAND. 


Co-operation Between the Government and Existing 
Central-Station Companies Provides for 
a United System. 


, 

.\n extensive scheme of electrification has been 
prepared to embrace practically the whole of Hol- 
land with a view to helping that country dea! 
with the difħcult situation that arises in connec- 
tion with mdustrial undertakings, owing to the 
high cost of coal. As the accompanying map 
shows, the scheme includes a network of high- 
tension transmission lines. Great economies are 
expected by concentrating the various central- 
station undertakings into a national scheme 
which will be useful in developing the smaller in- 
dustries all over the country. The estimated 
cost of the scheme as planned is 125.000,000 
florins ($42,000,000 present value). A consider- 
able proportion of the plant has to be ordered 
from other. countries and English firms have al- 
ready received contracts amounting to over 
$5,000,000. 

The activities, under the new scheme, of the 
several central-station companies which are al- 
ready affording a supply in various localities will 
be allied to those of the government, the for- 
mer being responsible for 10,000-volt and the 
latter for -50,coo-volt distribution. 

Figures shown in the accompanying table illus- 
trate the very considerable increase that has 


MAXIMUM DEMAND AND OUTPUT OF CENTRAL 
STATIONS IN HOLLAND. 


Output 
Year. Demand in Kw. in Kw-Hrs. 
PO Spat grein ied ed Bale Se ee Pe 45.600 114,000,000 
BDA eraso Daak Pe eee 53.600 124.000.000 
LOr its waa eon el ae aa oe ee ee 69,600 173,000,000 
MIG: spre c a ake Os ee wee 88,409 221,000,000 
PONG sehr eee OS eae bu AA sae 90,000 216,000 000 
PTR Gk ha Sk ia ek Sb a Marae we teats 100,000 240.000.000 


taken place in the consumption of electrical 
power in Holland since 1913. 

To meet present requirements the government 
committee reporting on the scheme is of the opin- 
ion that it is necessary to arrange for a total load 
on the eļectrical power stations of 300,000 to 
400,000 kw., giving a total capacity of 1,000.- 
000,000 kw-hrs. per annum. Such a supply will 
mean, with an anticipated population of 10,000,- 
ooo inhabitants in the next 30 years, a consump- 
tion of 100 kw-hrs. per person per annum, as 
compared to 35 to 40 kw-hrs. at present. This 
will compare with a present approximate con- 
sumption in the United States of 176 kw-hrs. per 
person, 140 for Switzerland, 6o for England. and 
50 for Germany. This estimate does not take 
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into account the electrification of railways and 
the replacing of all steam traction by electric 
traction, for which it is provisionally estimated 
that 250,000 kw. will be necessary, although not 
more than one-third or one-quarter of this 
amount will be required for the next 15 years. — 

As to the execution of the project, the con- 
struction of the transmission lines for the whole 
country may take from five to ten years. For the 
high-tension network three-phase current at a 
frequency of 50 cycles is to be adopted, the mini- 
mum voltage being 50,000. The capacity recom- 
mended for the power stations supplying the sys- 
tem is approximately 30,000 to 75,000 kw. Each 
station will be equipped with generators develop- 
ing 15,000 kw. 


LEGISLATION REQUIRED TO INITIATE WORK. 


As the first step in the scheme, certain legisla- 
tion is necessary to empower the government to 
take over, as stated above, those central-station 
companies which are necessary for incorporation 
in the scheme. These include the power station 
Geertruidenberg, with the 50,000-volt lines in the 
province of North Brabrant belonging to that 
power station, and the recently built power sta- 
tion of the municipality of Amsterdam. 

It is also recommended that the construction of 
high-tension lines should commence immediately 
in various districts. The cost of the work as 
above outlined is estimated at 35,000,000 to 
40,000,000 florins ($12,000,000 to $14,000,000). 

It is proposed to establish a special administra- 
tion for the organization of the services. From 
among several alternatives there has been se- 
lected, for preference, a state enterprise under 
which the supply of electricity is to be a direct 
governmental service endowed with a large meas- 
ure cf freedom. Working agreements will be 
made as to the supply of current and the sharing 
of profits with municipal and other companies 
administering the scheme. 


PRELIMINARY GENERAL DESIGN COMPLETED. 


Four out of eleven parts of a report on tech- 
nical points have been issued by a committee 
formed by the Society of Directors of Electricity 
Supply Companies in Holland. The first of these 
four parts deals with the question of determining 
the locations of the high-tension transformer sta- 
tions. The committee has calculated that for 
loads of from 18 to 52 kw. per sq. mi., the feed- 
ing of the 10,000-volt cables with 50,000 as well 
as with 100,000 volts will be secured in the most 
economical way if transformer stations are 12.5 
to 18.5 mi. apart. About 50 transformer stations 
will be necessary for the country, and they will 
be an average distance of 15.5 mi. apart. 

In the second part of the report the feeding of 
the high-tension transformer stations, determin- 
ing the tensions, area of wires, etc., is considered. 
The average distance of the feeding points of the 
10,000-volt distribution cables having been fixed, 
there remains the question of tension and the 
cross-section of the high-tension lines which have 
to feed the 50 transformer stations. Calculations 
are based upon the supposition that the traris- 
former stations are situated at regular distances 
of 15.5 mi., and that they are all equally loaded. 
The results of these calculations are shown in 
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graphs, added to the report, thus indicating the 
tension and sectional area of the lines. These 
graphs also show that, for large but sparsely pop- 
ulated districts, a very high voltage is most eco- 
nomical, while for heavily loaded industrial cen- 
ters a lower voltage is to be preferred. It is fur- 
thermore evident from this report that the con- 
centration of the generation of power has its lim- 
its, and it will be- preferable, above a certain 
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Diagram of Proposed Transmission Network for Holland. 


amount of power (30 to 50,000 kw), to erect 
more power plants instead of making a heavier 
high-tension distribution system. The third re- 
port deals with the scheme from the point of 
view of national defense. 

In the last of the four sections the transmis- 
sion of electrical energy from the mining district 
is outlined. It is here stated that, in addition to 
feeding the transformer stations, the high-tension | 
lines should also be capable of performing other 
functions. They should, for example, be able te 
transmit energy in the shape of electricity from 
places where for some reason or other the costs 
of generating power are very low. 


ECONOMIC VALUE OF THE CENTRAL- 
STATION INDUSTRY. 


Retiring President of Ohio Electric Light Associa- 
tion Makes Noteworthy Comment at 
Recent Convention. 


A year ago most central-station executives 
were buoyant with the satisfaction that the arm- 
istice had been signed to bring an end to the 
world war, and were cheerful at the outlook that 
soon the troublesome times would be past, stated 
C. H: Howell, of the Ohio Service Co., Coshoc- 
ton, in his presidential address before the Ohio 
Electric Light Association at its recent conven- 
tion. It was little expected that there would still 
exist the same vexatious problems concerning 
material, fuel and labor shortage, accompanied 
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by a credit situation rarely if ever before experi- 
enced by the industry. It is not pleasant to con- 
template, but nevertheless every indication dis- 
cernible upon the face of things today points to 
another year with quite as many trying situations 
as in the recent. past. However, comfort may be 
taken and new resolve made upon the fact that 
throughout these years of war time and its con- 
sequent reconstruction period, with difficulties 
at the time seemingly insurmountable, the cen- 
tral-station industry-has not failed, but has de- 
livered in full measure the service that was ex- 
pected. as well as demanded. 


UTILITIES A GREAT FACTOR IN THE INDUSTRIAL 
LIFE OF THE COUNTRY. 


The business as a whole continues to show 
remarkable growth, which’ proves even more 
conclusively that the utilities are, among the 
greatest factors im the country’s industrial and 
cornmercial life. It seems to have needed only 
the: melting pot of a world war, with all its calls 
for maximum production, to cause the burning 
outl of a dross of blind prejudice and to expose 
in undisputed light the true economic value of 
central generation and distribution of electric 
light and power for all industrial, commercial 
and domestic uses. ae 

Tremendous calls upon the electric. utilities 
during the war for increased output, attended 
since by unfavorable money market conditions, 
brings about a situation that can best be de- 
scribed in plain words as a veritable power 
shortage. Typical American inventive genius 
did not relegate the war plant to the scrap heap 
in large part, but, rather, quickly converted it 
into a peace-time manufactory, with the result 
that station capacity sold in war time remains 
sold now in peace time. This situation can now 


be relieved only by the installation of larger gen- .. 


erating units and the investment of tremendous 
amounts of new capital. 


`- q 
Rates SuHourtp Be SUFFICIENT TO ATTRACT 
` NEEDED CAPITAL. 


High rates of interest at which money may be 
had has undoubtedly been a deterrent factor in 
the response of the utilities in promptly provid- 
ing larger equipment to supply the increasing 
needs of their customers for power. The sound 
principle which prohibits regulated monopolies 
from earning at any time more than a fair return 
on their capital investment also demands that at 
no time shall the earnings be less than -a fair 
return. It is believed that the regulatory bodies, 
empowered by the laws of Ohio, will speedily 
rectify the situation in this state, at least to the 
extent that utilities may earn a return equal to 
that necessary to attract needed capital if they 
must at the same time compete with other un- 
regulated industries who earn more and conse- 
quently pay more for new capital. [Ry the very 
nature of things, commission regulation should 
make public utility securities attractive, and they 
are attractive. But. when competition increased 
the price of money, public utility securities lim- 
ited to a fixed return sought their own level, 
which is low at present and cannot be raised 
again until relief comes. The public should be 
fairly and fully informed of the present status 


of the industry with all its powerful possibilities 
for general public service; to cripple.or handicap 
utilities in their present needed development 
would actually be nothing short of a national 
calamity. 


NEW DEVELOPMENTS ANTICIPATED IN THE CEN- 
TRAL-STATION INDUSTRY. 


Throughout this wonderful industrial state of 
Ohio there seems about to emerge another epoch 
in the economics of power generation and dis- 
tribution, in the form of one or more tremen- 
dously large generating stations with a super- 
transmission system. When this does come 
about it will again call for large volumes of capi- 
tal, but which seems amply compensated for. 
however, by tremendous savings in fuel and 
labor. The question of fuel bids fair to become 
a very major item of expense, and if greater 
economy im its use for a given output is not de- 
veloped further inevitable increase in rates must 
be had. Such a development as this would un- 
doubtedly convert many of the smaller stations 
to local standby units, but at the same time it 
would relegate to the past further serious con- 
sideration of independent municipally owned 
electric plants. 

With the already large network of transmis- 
sion lines over the state another most insistent 
demand is heard. It is electric service for farm- 
ers. It inherently has a low load-factor and 
high seasonal demand. necessitating line con- 
struction and causing serious rate complications. 
But the farmer cannot be ignored or denied this 
service. He has already discarded the messen- 
ger for the telephone, and the old one-horse shay 
for the automobile, and now he seems deter- 
mined to have more of the convenience of the 
cosmopolitan center, including electric light and 
power, and, in all reasonable expectation, he will 
get it. By many companies the farmer demand 
for service is being considered very seriously in 
spite of the uninviting rate and maintenance 
complications. 


CUSTOMERS ARE THE Best Security FOLDERS 
FOR Pusriic UTILITIES. 


Under the present order of things in this state, 
central-station companies are required by law to 
consult with their customers, through the me- 
dium of newspaper advertisements, before rates 
can be raised. Here again it is becoming more 
and more a recognized fact that the best kind of 
public ownership of local utilities is accomplished 
by a wide distribution of that utility's securities 
among local customers. This form of co-part- 
nership leads to a more complete understanding 
and co-operative effort in its development. and 
retains in the management and operation of the 
utility those trained by long experience to per- 
form the task in its most successful way. The 
public in the communities served has the right 
to know fully and frankly all of the difficulties 
that beset the utility companies, certainly insofar 
as it affects the service and its cost. Finally, 
the confidence, co-operation and civic pride of 
the public in the utility may most easily be had 
when it shall have been proven to them that the 
utility company is the biggest asset and the best 
citizen in the town. i 
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EDITORIAL COMMENT 


Trend of Practice in Electrical 
Construction 


The rate of growth and extension of high- 
voltage power systems in this country during the 
last ten or fifteen years has been astonishing, and 
that notwithstanding the check on development 
caused by the world war and certain unfortunate 
regulations which, until quite lately, have pre- 
vented the establishment of. hydroelectric power 
stations on many desirable sites. Nevertheless. 
it is always,in order to ask the question: Have 
we developed along the best possible lines, and 
are we at the present time considering the whole 
field of electric power development and distribu- 
tion with the open and far-seeing attitude of 
mind which should be adopted when so impor- 
tant a matter is under consideration ? 

These thoughts are suggested by the article in 
this issue dealing with “Systems of Electric 
Transmission,” in which Prof. Still deals broadly 
with many matters of immediate concern to the 
electric power industry. 

It is perhaps true that the three-phase system 
feeding transformers on parallel circuits through 
high-voltage transmission lines is best adapted to 
present conditions in this country 1f not in all 
countries ; but the Thury system of direct-current 
transmission on the series principle, with con- 
stant current and variable voltage, is in success- 
ful operation in Europe and would seem to de- 
serve more study than is-usually devoted to it. 
That there are objections to it 1s not to be de- 
nied, but every system has its disadvantages 
which must be set against its advantages, and it 
is possible that, even in this country, occasions 
may arise when some departure from the generai 
practice of today may be not only desirable in 
connection with a particular undertaking, but 
may have an important bearing upon future de- 
velopments. | 

It is questionable whether we, in our pros- 
perity and attention to the immediate demands on 
our time and engineering knowledge, devote suf- 
ficient thought to this and similar questions re- 
mote from routine and details of our daily work. 

In the article referred to, some reference is 
also made to transmission frequnencies in this 
and other countries. We have grown accus- 
tomed to contemplate with equanimity, if not 
with a certain tenderness born of long familiar- 
ity, the several frequencies among which the 
25-cycle and 6o-cycle have been dignified by 


being referred to as “standard.” Are these all 
that they should be and do they satisfy our pres- 
ent needs and promise to give us the same satis- 
faction in the future? We do not know, but the 
question is not impertinent. 


Prejudice 

Electrical engineers in this country are not 
addicted to the study of the engineering prac- 
tices and tendencies of other countries. 
are reasons for this. 


There 
Conditions on the Ameri- 
can continent differ considerably from conditions 
in Europe, and, in various degrees, from those 
in other parts of the world. This is perhaps not 
a very good reason for taking little or no interest 
in the problems confronting the electrical indus- 
try in countries other than our own: but in view 
of the fact that there is much to be done at home 
and that we are continually devising new and 
improved methods and machinery, it is not to be 
wondered at. We are too busy to bother our 
heads about what the other fellow is doing. Then 
again, we have been the leaders—pioneers. 
The electrical industry, not hampered by un-’ 
considered, unreasonable or reasonless legislation 
to the same extent here as in some of the older 
countries, has, forged ahead with great strides, 
and we feel perhaps that we have nothing to learn 
from our colleagues on the other side of the 
Atlantic. The summation of all such feelings 
and failings amounts in the end to the condition 
or attitude of mind which is usually referred to 
as prejudice. It is just possible, though by no 
means proven, that we are prejudiced in favor 
of three-phase, alternating-current systems with 
transmission by overhead wires—preferably at 
pressures in the neighborhood of 200,000 volts, 
using frequencies of 6o cycles or 25 cycles (or 
both)—and that, in the matter of motors and 
distributing systems, we are prejudiced in favor 
of an unlimited number of sizes, types and 


-voltages. 


Prejudice in other countries runs along differ- 
ent lines. Without attempting to study the engi- 
neering and industrial problems peculiar to Eng- 
land—which might or might not be a waste of 
valuable time—it is certainly interesting to find 
that in connection with the proposed super- 
power stations in the coal-mining districts to gen- 
erate power for use in the industrial centers it is 
seriously contemplated to use underground cables 
for the main transmission lines. Here prejudice 
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unquestionably plays an important part; but we, 
on our side, are unable to appreciate the situation 
without first studying the conditions peculiar to 
the generation and distribution of electrical en- 
ergy in England. When we think of long-dis- 
tance transmission we conjure up a mental pic- 
ture of steel towers spaced 800 feet apart, carry- 
ing hundreds of miles of wire over trackless 
deserts or wind-swept mountain ranges; but in 
England the term long-distance transmission is 
applied to distances rarely exceeding 15 to 20 


miles. Let us therefore not be too quick to 


criticize unfavorably ; without a thorough under- 


standing of European conditions we are not com- 
petent to do so. 

Many British engineers are familiar with elec- 
tric power conditions in India, Africa, and other 
parts of the world, and a few have a thorough 
knowledge of the conditions in this country. 
How, then, is the investigation conducted which 
is to bring out the relative qualities and defects 
of the underground and overhead systems of 
transmission? It appears to be done in this way: 
On the one hand are lined up those interested m 
the manufacture of underground cables, sup- 
ported bv the engineers of the power companies 
who have no knowledge of overhead systems, 
while on the other hand stands a minority con- 
sisting of manufacturers interested in the sale of 
steel: towers and insulators together with those 
engineers who have ..ad experience with over- 
head transmission and appreciate its virtues. And 
after these people have been brought together in 
the same room the discussion begins. This is 
clearly in accordance with precedent and cus- 
tom; engineering decisions of great moment are 
generally arrived at in this manner. Still it 
cannot be denied that prejudice plays an impor- 
tant part in determining the fina! outcome in 
many instances. 

One speaker at a recent conference in England 
where the relative merits of overhead and under- 
ground systems were discussed expressed the 
opinion that 1f British engineers were prejudiced 
in favor of underground mains they were rightly 
so prejudiced because he (the speaker) believed 
that the service was more reliable with under- 
ground than with overhead conductors. In this 
instance no attempt was made to camouflage the 
fact that prejudice is a factor in determining a 
policy or in arriving at a decision of momentous 
importance. 

In the field of engineering there should be no 
room for prejudice. Facts and statistics, sorted 
and weighed by the trained intellect of the engi- 
necr, should determine his decisions. Knowledge 
is therefore essential—a wide, all-embracing 
knowledge, together with the judgment (not the 
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pre-judgment) of the experienced engineer, with- 
out which such knowledge would be useless and 
worthless. l 

Did the speaker who had a feeling that under- 
ground cables were always more reliable than 
overhead wires know that recent cable failures 
on some of the underground networks serving 
large industrial and residential districts in this 
country involved an aggregate property loss ex- 
ceeding one million dollars? We doubt that he 
had heard of these cases. 

We hold no brief for either overhead or un- 
derground transmission, and we are certainly not 
competent to settle the peculiar problems of our 
friends in Europe; what we wish to emphasize 
is not the superiority of one system over another, 
but that the engineer, when he finds his preju- 
dices are beginning to master him, should do 
something to overcome them. 


Standardization of Outlet Bodies 


Standardization has probably done as much to 
advance the electrical industry to its present 
position as any other single agency. And still 
there remains many dimensions, devices and prac- 
tices to be agreed upon before it can be said that 
the materials and practices of the industry are 
standard. The most recent materials to be con- 
sidered and actually reduced to standard types 
and dimensions are the outlet boxes, or bodies 
as they are now called, of a number of prominen! 
manufacturers. . 

Three new bodies are being substituted for the 
great variety of boxes now manufactured in 
various shapes and sizes and of various mate- 
rials. It is evident at once that such a reduction 
in types will allow the manufacturer to reduce 
some of his shop and overhead costs. At least it 
will be an offset against general advancing cost; 
of all manufactured materials. It is also evident 
that the jobber, dealer and contractor will be 
able to operate with a smaller stock and so with 


reduced overhead costs. The actual work of in- 


stalling equipment will be reduced by the elim- 
ination of wrong delivery or the installation of 
materials that almost fit. 

The conduit-body manufacturers are to be con- 
gratulated on their success in actually establish- 
ing a set of standard types and sizes. If future 
experience indicates the need, the sizes or shapes 
may be modified, but the big point is that the 
start has been well made. Other manufacturers 
may well take up the work of harmonizing their 
equipments for the good of the user. Such 
standardization when well considered can only 
stimulate healthy business and result in good to 
stimulate healthy business and result in good in 
every line of the many that mark the industry. 
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THE WEEK’S NEWS 


Reports of Important Meetings, Developments and Other Happenings of the Electrical 
' Industry and Its Allied Interests 


PUBLIC UTILITIES STILL UNABLE TO 
PILE UP COAL. 


General Improvement in Situation Is Shown in All 
Parts of Country But Demand Is Still 
Far in Excess of Supply. 


Conditions regarding coal supply for public 
utilities, while less acute than three weeks ago, 
are still grave and in few, if any, instances are 
utility companies getting a sufficient supply to en- 
able them’to pile up a reserve stock for the wm- 
ter months. Rather, instead of doing this, many 
companies are using coal out of their reserve 
piles at the present time. | 

Miners in the Illinois field, who had been on 
strike, went back to work this week and thereby 
relieved the situation in the central district to 
some extent. In the Eastern section the mines 
are reported as being worked to capacity, but the 
car movement is still slow and none of the mines 
have all the cars needed to ship coal. 

The Northwest and New England now have 
priority’ rights on coal shipments, the order on 
New England being made effective by the Inter- 
state Commerce Commission Aug. 2. Neither 
this order nor the previous one covering North- 
west points in any way affects the priority order 
recently granted to public utilities, but the lack of 
coal cars 1s having a hampering effect on the 
utility priority order and few companies are re- 
ceiving the usual supply of coal. 

An interesting viewpoint on the coal situation 
“as it affects public utilities was given by John 
W. Lieb, vice-president of the New York Edison 
Co., who, in testifying before the United States 
Senate committee on reconstruction and produc- 
tion, said that the Edison and affliated companies 
had contracts for 1,535,443 tons of coal, but that 
since April 1, had only been able to get 52% of 
the coal contracted for delivered. At this time 
of the year the companies usually have about 
200,000 tons in storage yards but that the present 
reserve was a trifle under 50,000 tons. That the 
companies have this amount on hand is due to 
them going «into the open market and buying 
“spot” coal. Mr. Leib said the Edison com- 
panies should be receiving 5800 tons of coal daily 
in order to build up the winter reserve. Instead 
of that the companies are receiving barely 4000 
tons daily, which is about the average daily con- 
sumption. | 

In Detroit, the Detroit Edison Co. has been 
suffering from coal shortage to such an extent 
that a committee from the Detroit Board of 
Commerce, working in co-operation with - the 
company and the users of power, has been at 
work cutting down the consumption of energy. 
through allotting a certain amount per dav to 
each industry and also fixing the hours of the 
day in which the power may be used. By this 


means the company has reduced its morning peak 
load of 218,000 kw. to 156,000 kw. The former 
peak load of 218,coo kw. was beyond the capac- 
ity of the company as it has been forced to take 
a 45,000-kw. unit out of service to await the ar- 
rival of new parts from the manufacturer. 


MICHIGAN SECTION, N. E. L. A., HAS 
LONG PROGRAM. 


Seventh Annual Convention of Central-Station Men 
Will Be Held at Ottawa Beach, Mich., 
Aug. 24-26. 


Addresses on legislation, the future of the elec- 
trical industry, and on publicity methods, com- 
bined with papers on various technical subjects, 
make up the tentative program announced for 
the seventh annual convention of the Michigan 
Section of the National Electric Light Associa- 
tion, to be held at Ottawa Beach, Mich., Aug 
24-26, with headquarters at the Ottawa Beach 
Hotel. 

The convention will be opened with an address 
by W. M. Lewis, Muskegon, president of the 
Michigan section, and will be followed with an 
address on “Legislation” by W. M. Smith, chair- 
man of the Michigan Public Utilities Commis- 
sion. The plans outlined for the national body 
of the N. E. L. A. will be explained by Pres. 
Martin J. Insull, while M. H. Aylesworth, ex- 
ecutive manager of the association, will deliver 
an address on “The Future of the Public Util- 
itv. The first session will end with an address 
by B. J. Mullaney, Chicago, chairman of the Illi- 
nois Committee on Public Utility Information: 

The afternoon session will be devoted to the 
reading of papers and discussion of them, the 
papers being as follows: “Proper Maintenance 
of Electric Meters,” by J. C. Langdell, Consum- 
ers’ Power Co., Jackson; “Standardized Con- 
struction,” by B. L. Huff of the same company ; 
“Boiler Room Efficiency,” by R. C. Felger. De- 
troit Edison Co. In the evening M. Luckiesh, 
Nela Research Laboratory, Cleveland, will 
give an illustrated talk entitled “Journevs in 
Cloudland,” being a recital of Mr. Luckiesh’s 
experiences in the world war when he was at- 
tached to the United States aviation forces. 

On Wednesday papers will be presented on 
“Home Rule vs. State Control,” by W. J. Hage- 
nah; “Light im the Home,” by M. Luckiesh: 
“Standardization and Application of Electrical 
Equipment as Applied to Farms,” by Prof. A. R. 
Sawyer, Michigan Agricultural College: “Dish- 
washers and Other Fabor-Saving Devices,” bv 
C. H. Rav, Detroit Edison Co. The Thursday 
session will consist of a paper on “Machine Bill- 
ing and Ledger Posting,” by C. H. Hunsberger, 
Consumers’ Power Co.. with discussion on the 
paper led by J. D. Jacobus, Detroit Edison Co., 
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and a paper on “The Value of Statistics,” by 
H. A. Snow, Detroit Edison Co. , 

The annual dinner of the section will be held 
Wednesday evening, at which time J. B. Wootan. 
New York City, will deliver an address on “ Pub- 
licity.” Special entertainment features have been 
arranged for the delegates for Tuesday and 
Wednesday afternoons. 


ANNOUNCE MEETINGS OF N.E. L. A. 
TECHNICAL SECTION. 


Committee Arranges Series of Sessions to Be Held 
in Various Cities During the Forth- 
coming Six Months. 


The Technical Section of the National Electric 
Light Association has just completed its schedule 
of meetings for the next six months, 33 meetings 
being listed to be held in various cities through- 
out the country, the first one being at Spdkane, 
Wash., Sept. 11, when the hydraulic power com- 
mittee meets. 

The complete hst of meetings of the different 
committees of the section, together with the place 
of meeting and date follows: 

Hydraulic Power Committee. — Spokane, 
Wash., Sept. 11; Salt Lake City, Utah, Nov. 18: 
New York City, Jan. 17. 

Meters Committee —Chicago, Sept. 20-21: 
Salt Lake City. Utah, Nov. 16-17; Buffalo, N. 
Y.. Dec. 7-8-9: New York City, Jan. 18-19. 

Prime Movers Committee.—Chicago, Sept. 
20; Philadelphia, Oct. 18; Salt Lake City, Utah, 
Nov. 15: New York City, Jan. 18; Schenectady, 
N. Y., Feb. 21. 

Underground Systems Commitee. —Detroit, 
Sept. 20; Pittsburgh, Nov. 11; New York City, 
Jan. 17. | 

Inductive Interference Committee —Chicago. 
Sept. 21; Salt Lake City, Utah, Nov. 15; New 
York City, Jan. 18. 

Electrical Apparatus Committee —Chicago, 
Sept. 22: Salt Lake City, Utah, Nov. 16-17; New 
York City. Jan. 19. 

Overhead Systems Committee —Chicago, 
Sept. 22-23; Salt Lake City, Utah, Nov. 16; 
New York City, Jan. 19-20. 

All of the above meetings of the Technical 
Section committees will start at 10 a. m. A 
meeting of the executive committee of the sec- 
tion will be held in New York City, Jan. 109. 


BURCHARD PREDICTS EXPANSION IN 
ELECTRICAL INDUSTRY. 


Vice-President of General Electric Co. Believes 
Prospects in Foreign Trade Field Are Par- 
ticularly Bright at Present Time. 


Just before sailfng for Europe on a business 
trip recently, Anson W. Burchard, vice-president 
of the General Electric Co., Schenectady, N. Y., 
said he believed the future outlook of the elec- 
trical industry was very good, not only in this 
country but in Europe as well. 

In discussing the situation Mr. Burchard said 
that while he anticipated a great expansion in the 
electrical industry it would be rather slow in 
developing its full strength owing to the present 
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unsettled conditions. The demand for electrica! 
machinery, he said, has increased at a tremen- 
dous rate, particularly in view of shorter work- 
ing hours and the decreased efficiency of labor. 
This naturally produces an increased demand for 
labor-saving machinery, and electrical machinery 
lends itself to relieve the situation better than 
anything else. 

Speaking of foreign trade, Mr. Burchard said 
Italy offers a big field for the use of electrical 
machinery, but that her demands are more in the 
way of raw material, as they wish to do the 
manufacturing themselves. Expansion in Italy 
is handicapped to some extent by the inability 
of the industries to obtain credit. The General 
Electric Co. has an affilated manufacturing plant 
in Italy which cares for considerable business. 
The company also has manufacturing plants in 
France, England and Belgium and they are 
working to capacity to keep pace with the orders, 
while in the United States the orders.are in ex- 
cess of the capacity of the company’s plants. 

Mr: Burchard expressed the belief that some 
sort of a plan for export financing, such as cov- 
ered by the bill fathered by Senator Walter E. 
Edge of New Jersey, was necessary. He as- 
serted that it was difficult for the United States 
to do business abroad extensively when the bal- 
ance in trade is three or four billion dollars in 
favor of the United States. England and many 
other countries have built themselves up com- 
mercially by accepting the securities of other 
nations, he explained. i 


WESTINGHOUSE CO. AGENT-JOBBERS 
HOLD CONVENTION. 


Over 100 Association Members Combine Business 
and Pleasure in Eight Sessions Held at 
Hot Springs, Va. 


Important electrical merchandising problems 
and policies were discussed at the eighth meeting 
of the Westinghouse Agent-Jobbers Association, 
held at Hot Springs, Va., July 26-29. Approxi- 
mately 100 members of associated companies 
and Westinghouse officials and representatives 
attended the convention. 

Plans for improving merchandising methods 
were discussed at the business meetings. The 
value of advertising and its relation to merchan- 
dising was clearly emphasized in the report of 
J. C. McQuiston, advertising manager of the 
Westinghouse company. An elaborate display 
of advertisements illustrated the very carefully 
worked out plans of co-operation between manu- 
facturer, jobber and dealer. Although much 
time was given to entertainment during the after- 
noons, numerous committee reports were sub- 
mitted and important business problems were 
discussed during the morning and evening ses- 
sion. 

F. E. Stow, treasurer and general manager of 
the H. C. Roberts Electric Supply Co., Philadel- 
phia. was re-elected president of the association 
as a tribute to his effective leadership. J. J. Gib- 
son, manager of the supply department of the 
Westinghouse Electric & Manufacturing Co., 
East Pittsburgh, Pa., was elected vice-president. 
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The following officers were re-elected: C. C. 
Blackwell, secretary; H. T. Pritchard, assistant 
secretary; J. E. McClernon, treasurer; J. J. 
Jackson, counsel. 

Competition for golf trophies lent zest to the 
entertainment features. C. B. Hawley, general 
manager of the Inter- Mountain Electric Co., Salt 
Lake City, Utah, was awarded the past-presi- 
dent’s cup. G. H. Miller, general manager of 
the Tel-Electric Co., Houston, Tex., won the 
W. C. Free silver trophy cup for agent-jobbers. 
The executive committee trophy was won by 
T. J. McGill, Westinghouse company, Chicago 
district manager. Bernard Lester, assistant to 
manager of the industrial department of the 
Westinghouse company, East Pittsburgh, Pa., 
was the winner of the tennis tournament. 


ELECTRICAL INSPECTORS TO MEET 
IN PHILADELPHIA. 


The annual meeting of the National Associa- 
tion of Electrical Inspectors will be held in Phila- 
delphia, Oct. 12-13. The headquarters of the 
association will be in the Underwriters’ Associa- 
tion auditorium, where all sessions during the 
meeting will take place. The program is now 
being prepared under the direction of W. L. 
Smith, Concord, Mass., secretary of the associa- 
tion, and will be announced at a later date. 


CLEVELAND ELECTRICAL LEAGUE 
HOLDS MEETING. 


W. L. Goodwin Urges Co-operation and Organiza- 
tion at “Get Together’ Meeting Held at 


Camp Nela, Nela Park. 


Scientific organization and close co-operation 
whereby each group in the electrical industry 
would respect the function of the other was the 
theme of an address made by W. L. Goodwin at 
the “get together” meeting of the Electrical 
League of Cleveland, held at Camp Nela, Nela 
Park, O., July 22. Mr. Goodwin urged a better 
knowledge of fundamental business principles. 
the sale of the electrical idea so that more money 
would be forthcoming to finance a business that 
is growing by leaps and bounds, and greater 
standardization and scientific distribution in 
order that a majority of the people in the elec- 
trical business will be free to create new applica- 
tions and appliances. 

Ernest McClery, past-president of the National 
Association of Electrical Contractors and Deal- 
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ers, urged greater specialization in the functions 
of manufacturers, jobbers, contractors and re- 
tailers and asked men in the industry to sell 
electrical service so that the goods once sold will 
stay sold. P. B. Zimmerman, publicity manager 
of the National Lamp Works of General Elec- 
tric Co., is the president of the Electrical Club 
of Cleveland. 


CONTRACTOR-DEALER CONVENTION 
PROGRAM ANNOUNCED. 


Many Papers and Discussions of Interest to Indus- 
try Are Scheduled for Presentation at 
October Meeting in Baltimore. 


Announcement of the tentative program for 
the twentieth annual meeting of the National 
Association of Electrical Contractors and Deal- 
ers, to be held at Baltimore, Oct. 4-9, shows that 
the members of the association will have a busy 
time at the Maryland city, although the actual - 
opening of the convention sessions does not take 
place until Wednesday, Oct. 6. 

Monday and Tuesday will be devoted to meet- 
ings of the executive committee, sessions being 
scheduled for morning and afternoon of both 
days. At the opening of the convention proper 
S. C. Blumenthal, chairman of the Maryland 
State Association of Contractors and Dealers, 
will deliver the opening address, and Mayor 
William F. Broening, of Baltimore, will make 
a welcoming -speech with a response. by W. 
Creighton Peet, chairman of the national associ- 
ation. A report on the industrial outlook will 
be made by a speaker to be announced later, fol- 
lowed by the report of Laurence W. Davis, spe- 
cial representative of the association. 

On Thursday a paper on “Sale of Motors for 
Industrial Use” will be presented by J. A. Clark, 
Westinghouse Electric & Manufacturing Co., 
East Pittsburgh, Pa., followed by a discussion 
on “Successful Conduct of a Contracting Busi- 
ness,” led by A. S. Abbott, Electric Construction 
Co., St. Paul, Minn. There will also be a dis- 
cussion on “The Proper Handling of Fixture 
Sales,” led by a speaker to be announced later 
Thursday afternoon will be devoted to a trip to 
Annapolis, Md., where the delegates will be 
greeted with an address by Gov. Albert C. 
Ritchie, of Maryland, after which a trip of in- 
spection will be made to the United States Naval 
Academy. 

The association members will get back to bust- 
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ness again Friday, when the following papers 
will be presented: “A Two Bilion Dollar In- 
dustry,” by H. B. Kirkland; “Harmonizing the 
Industry,” by Samuel A. Chase, and “Scientific 
Merchandising,” by William L. Goodwin. The 
business sessions of the convention will be closed 
with a discussion on industrial lighting, led by 
W. G. MckKettrick, National Lamp Works of 
General Electric Co., Cleveland. 

On Wednesday evening there will be a recep- 
tion and dance at the Southern Hotel, which will 
be the convention headquarters, and on Friday 
evening the annual dinner of the association will 
be held, to be followed by dancing. W. H. Mor- 
ton, 110 West goth street, New York City, 1s the 
general secretary of the association and has 
charge of the convention arrangements. 


I. E. S. CHANGES DATE OF ANNUAL 
CONVENTION. 


The date of the fourteenth annual convention 
of the Illuminating Engineering Society, origin- 
ally set for Sept. 27-30, at Cleveland, has been 
changed to Oct. 4-7, in order not to conflict with 
the convention of the American Legion to be 
held in Cleveland during the last week in Sep- 
tember. The committee in charge of the I. E. S. 
convention arrangements are as follows: Gen- 
eral convention committee, J. E. North, Cleve- 
land Electric Illuminating Co., chairman; recép- 
tion committee, W. M. Skiff, Nela Research Lab- 
oratory, chairman; publicity committee, H. A. 
Green, National Carbon Co., chairman; enter- 
tainment committee, J. M. Smith, Ivanhoe-Re- 
gent Works of General Electric Co.. chairman ; 
finance committee, George S. Milner, Erner 
Electric Co., chairman. 


ACCOUNTING COURSE COST REDUCED 
BY N. E. L. A. 


Cut of $25 Is Made in Subscription Price of Ad- 
vanced Course in Order to Introduce It l 
to Many New Members. 


For the purpose of introducing the advanced 
accounting course of the National Electric Light 
Association to as. many member companies and 
their employes as possible the subscription price 
of the course. for the fiscal year of the associa- 
tion, which began July 1, has been reduced from 
$05 to $40. 

The suggestion of a reduction in price was 
made by President Martin J. Insull during the 
discussion of the report of.the committee on ed- 
vcation at the recent Pasadena convention and 
the suggestion has now received the approval of 
the committee and also of President Insull. 

In announcing the reduction the committee on 
education states that the $40 price for the course 
can only remain the permanent price by a large 
increase in the number of subscribers. If the 
committee and the association do not receive the 
fullest indorsement by a greatly increased sub- 
scription to the course it will undoubtedly be nec- 
essary to return to the higher price. 

It 1s expected that many companies will take 
advantage of the reduction on price to establish 
classes in advanced accounting and undoubtedly 


a large percentage of workers who took the ele- 
mentary course last year will continue their 
study in accounting by subscribing to the ad- 
vanced course. 

The course consists of 36 lessons, and was 
established by the N. E. L. A. in response to a 
very evident demand for standard instruction in 
accounting for the electrical industry. It follows 
closely the practice of the most progressive cen- 
tral-station companies in the industry. The price 
of the elementary accounting course remains at 
$16 the same as formerly, while when groups of 
ten or more have the course sent to them at the 
same time the price is $14. 

The success of the course in practical electric- 
ity and commercial engineering has warranted 
the reduced prices at which these courses are be- 
mg sold and it is expected that with the large 
number of new companies and their employes 
taken into the N. E. L. A. during the past year 
enough subscriptions will be obtained to the ad- 
vanced accounting course to allow it to remain 
at the reduced figure. For the benefit of the 
industry as a whole the association last year re- 
moved all restrictions as to enrollment in these 
courses and they are now open to all who may 
apply for them. 


NORTH JERSEY POWER CO. HALTS 
POWER HOUSE PLANS. 


The Public Service Electric Co., Newark, N. 
J., has temporarily abandoned its plans for the 
construction of a central power plant to furnish 
electric power service to industrial interests in 
northern New Jersey. The plant was to be op- 
erated by a subsidiary organization, known as the 
North Jersey Power Co., and it was planned to 
spend in excess of $5,000,000 on the project. In 
a statement announcing the abandonment of the 
plan, President Thomas N. McCarter says that 
the plant will be built at a later date. 


COMING CONVENTIONS. 


Michigan Section of the National Electric Light 
Association. Annual convention, Ottawa Beach. 
Mich., Aug. 24-26. Headquarters, Hotel Ottawa. 
Secretary, Herbert Silvester, Ann Arbor, Mich. 

Nebraska Section of the National Electric Light 
Association. Annual convention Omaha, Neb., Sept. 
8-9. Secretary, B. H. Conlee, Nebraska Gas & 
Electric Co., Beatrice, Neb. 

Pennsylvania Electric Association. Annual con- 
vention, Bedford Springs, Pa., Sept. 8-11. Secre- 
tary. H. M. Stine, 211 Locust street, Harrisburg, Pa. 

New England Section of the National Electric 
Light Association. Annual convention, Kineo, Me., 
Sept. 13-16. Secretary, O. A. Bursiel, 149 Tremont 
street, Boston, Mass. 

Illuminating Engineering Society. Annual con- 
vention, Cleveland, Oct. 4-7. General Secretary, 
Clarence L. Law, 29 West 39th street, New York 
City. 

National Association of Electrical Contractors 
and Dealers. Annual convention, Baltimore, Md.. 
Oct. 4-8. Headquarters, Southern Hotel. Secre- 
tary. W. H Morton, 110 West 40th street, New 
York City.. 

National Association of Electrical Inspectors. 
Annual meeting, Philadelphia, Oct. 12-13. Secre- 
tary, W. L. Smith, Concord, Mass. 

International Association of Municipal Electri- 
cians. Annual convention, New Orleans, La., Oct. 
19-22, Secretary, Clarence’ R. at 3 Houston, 
Tex. 
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COMMERCIAL PRACTICE 


New-Business Methods, Policies, Rates and Kindred Central-Station Matters for the 
Man Engaged in Selling Electricity 


REGULATION HANDICAPS SALARIES 
PAID SALESMEN. 


Utility Companies Cannot Meet Competition in 
Compensation Paid in Other Lines o 
Industrial Business. ? 


In discussing compensation paid to lighting 
salesmen at the recent Pasadena convention of 
the National Electric Light Association, M. S. 
Seelman, manager of the commercial department 
of the Brooklyn Edison Co., pointed out that in 
the past there is little doubt but that the lighting 
salesmen of the average power and light com- 
pany were not paid on a scale commensufate 
with the pay in competitive industries. 

“That has been very easy to understand,” said 
Mr. Seelman. “If a salesman in a wholesale 
clothing business, for instance, in New York 
City, achieves success and distinction in his line, 
there may be competition for his services among 
two or three hundred wholesale clothing concerns 
in New York City, and elsewhere. 

“If, however, a central-station employe is 
competent above the average, and dissatisfied 
with the conditions in the city in which he is em- 
ployed, there being as a rule but one lighting 
company in that city, he will have to seek some 
other city for an increase in his emolument or 
change in his service conditions. The fact of 
limited competition has naturally made for a 
somewhat smaller scale of pay. That condition, 
however, has been considerably modified, though 
not changed altogether, by the conditions brought 
about by the world war. There is-such a de- 
mand for men of all kinds that the central-sta- 
tion salesman, who has learned the art of selling, 
has found it comparatively easy to obtain posi- 
tions in many cases paying them better salaries 
in other vocations, some of them closely allied, 
and others not at all. And that has given an 
impetus or stimulus of competition to the cen- 
tral-station executives, or rather to the situation, 
so that in many cases in order to retain men of 
value it has been necessary to pay them consid- 
erably increased salaries.” 

Continuing, Mr. Seelman said he regarded 
this as rather a healthy situation as it was un- 
fortunate that central-station companies were 
forced to train people in central-station organiza- 
tions over a term of years for effective work, 
and at last when they become effective, and the 
company has put good. money and time in train- 
ing them, to lose them in large numbers. It was 
also pointed out that central-station companies 
are not as advantageously situated in connection 
with the payment of wages along modern lines 
as other lines of business that are competitive 
and not regulated. If the central-station com- 
pany’s rates are fixed, as they usually are, there 
is a limit ‘beyond which salaries cannot be raised, 


and beyond that limit the company has to let 
good men get away from it to other lines of in- 
dustry. 


CENTRAL-STATION COMPANY GIVES 
AID TO CONTRACTORS. 


United Electric Light & Power Co., New York 
City, Co-operates With Allied Lines in In- 
dustry in Advertising Campaign. 


The advantages of close co-operation between 
central-station companies and contractor-dealers 
is being shown in New York City, where the 
United Electric Light & Power Co. is not only 
running a series of advertisements in the daily 
newspapers urging better wiring and use of more 
appliances in homes but is also affording finan- 


There was a time 


when cooperation between a 
Central Station and Contractoe 
Dealer was confined to a vague re- 
lationship of no particular value or 
benefit to either. Thes ly con- 
trasting spirit of mutual helpful- 
ness that prevails today is indica- 
tive of the moral strength and 
progress that is accompanying the 
electrical industry's growth. 


A house wiring campaign reeently 
conducted by this Company. plan- 
ned and executed with a view to 
mutual benefits, has justified every 
theory that best results come from 
earnest coordinated efforts. 


We appreciate the interest and 
hustling that attended this cam- 
paign for new business and are 
encouraged to continue to support. 
as in the past, the local Contractor- 
Dealer in our future activities. 


Che United Electric 
Light -74 Power Co. 
150 East 15th St., New York, 


Breach Offices: 
89th St. & Broadway 146th St. & Broadway 


Pamphiet Sent to Contractor-Dealers in Advertising 
Campaign. 


cial aid to contractor-dealers, when necessary, to 
make such installations, especially wiring, pos- 
sible. 

The campaign has been in progress for some 
time and according to reports made by both the 
central-station company and the contractor-deal- 
ers is working out most satisfactorily to both 
sides. Newly built structures, both office and 
residential, are being better wired and more out- 
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lets. provided than ever before, while hundreds 
of old buildings are having the old-time wiring 
systems in them replaced with new and modern 
type of wire and outlets. | 

= The United company has recently sent to all 
recognized contractor-dealers in New York City 


letters and illustrated pamphlets: showing the 


scope of its advertising campaign and its plan of 
financial co-operation with the dealers and the 
response has been even greater than the company 
expected. 


MUST CONSIDER THREE MATTERS IN 
POWER-FAÇTOR CONTRACTS. 


Determination of Power Factor Upon Which a 
Penalty Shall Be Based Is Hard Problem 
for Central-Station Companies. 


In presenting a paper on power-factor in con- 
nection with power contracts recently R. H. 
Ashworth, ‘commercial manager of the Utah 
Power & Light Co., Salt Lake City, Utah, said: 
It appears that a large number of companies 
have not as vet taken any definite stand nor 
adopted a fixed policy in connection with stand- 
ardizing on a method of considering the subject 
of power-factor in their rate schedules. Such 
a procedure seems desirable for several reasons ; 
first, that all companies may be working along 
the same lines and toward the same end ; second, 
that this matter may be presented to the state 
regulatory bodies. in a uniform manner; and, 


third, that a standard method of metering equip- 


ment may have a definite end toward which to 
work in order to bring out a satisfactory meter 
at a reasonable cost which they know, when de- 
veloped, will meet the requirements of the in- 
dustry. | 

© There are three matters in connection with 
adopting a standard power-factor provision in 
power contracts that must receive consideration ; 
first, what shall constitute a reasonable power- 
factor: second, what method shall be used in 
determining power-factor: and third, what meth- 
od shall be used in applying the penalty in the 
rate schedule. 

From the practice of various central-station 
companies, from opinions expressed by various 
state commissions, from the reports of National 
Electric Light Association committees and par- 
ticularly from a study of the effect of poor 
power-factor, it would appear that for the larger 
installations at least 85% should be considered a 
reasonable power-factor and that any power- 
factor lower than this should be penalized in 
figuring rates. 

The question of the method of determining the 
power-factor upon which a penalty shall be based 
is likely open to more discussion than either of 
the other two questions involved, said Mr. Ash- 
worth, who personally feels that an average 
power-factor determined monthly by the use of 
two standard polyphase watt-hour meters should 
be the one used and a penalty applied on the 
basis of such determination. 

An average power-factor determined as above 
will result in a lower power-factor and a greater 
penalty than, for example, the power-factor de 
termined at the time of occurrence of the maxt- 
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mum demand since the power-factor so deter- 
mined will likely be the highest power-factor 
established by the consumer. A correction for 
power-factor based on the power-factor estab- 
lished at the time of maximum demand does not 
appear fair to the company since it does not 
take into consideration very low power-factors 
which may occur at times of light load nor on 
the other hand does a correction based on the 
power-factor established at time of light load 
seem to be fair to the consumer since he gets no 
credit whatever for higher power-factors which 
may be established. 
© In studving power-factor clauses of various 
companies it is found that the most general 
method of applying a penalty is by the use of 
what may be termed the proportional method, 
namely, that the demand upon which the con- 
sumer will be billed shall be the actual demand 
multiplied by what is. considered a reasonable 
power-factor and divided by the actual power- 
factor, if the power-factor is below what is con- 
sidered reasonable. | 

Since low power-factor, necessitates additional 
capacity to carry the load of the consumer, a 
penalty for low power-factor is concerned pri- 
marily with the investment ‚portion of the rate 
schedule and since practically all companies, at 
least for their larger loads, are now applying a 
demand-plus type of rate, the demand charge of 
which at least in theory is designed to protect the 
investment made to serve the consumer, the most 
logical method of taking account of power- 
factor in the rate schedule is by a correction in 
the maximum demand upon which the demand 
charge shall be based and the proportional meth- 
od is the one suggested. | 

There is one other question which has not been 


touched upon, namely, a bonus or premium to the - 


consumer who may maintain a power-factor in 
excess of what is considered reasonable. A great 
many companies do not consider that such a 
bonus or reduced rate should be allowed where 
the consumer operates in excess of a reasonable 
power-factor since in the first instance the rate 
schedule should be based on the assumption that 
all consumers will maintain a reasonable power- 
factor and further, since a correction in power- 
factor above 85 or 90% results in benefits which 
are relatively small. 

The application of a penalty for low power- 
factor would not be made so much with the idea 
of increasing earnings as toward the end of 
having a method, by the enforcement of whic!: 
there will be an incentive for the consumer to 
improve his power-factor. 


RATE INCREASES IN OTTUMWA, IA., 
SUSTAINED BY COURT. 


Following the repeal by the Ottumwa, Ia., city 
council of ordinances seeking to forbid increases 
in electric light, power and steam heat rates by 
the Ottumwa Railway & Light Co., a rate case 
in the federal courts, originating in 1918, has 
been dismissed by Federal Judge M. J. Wade, 
thus settling all litigation between the company 
and the city. The decision means that the tn- 
creases in service rates in effect since IQI7 are 
sustained. 
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OPERATING PRACTICE: 


Methods and Problems Em bracing Operation and Installation of -Power-Plant ee tee 
| ment and the Distribution of Electrical Energy «. 


COOLING TOWER SERVES BANKS OF 
LARGE TRANSFORMERS. 


Coils in the Bottom of Cooling Tower Carry the 
Transformer Cooling Water and Rock-Filled 
_ Trays Conserve Tower Water. 


The Northern States Power Co., Minneapolis, 
Minn., is operating some large transformers for 
tieing in its high-tension transmission lines from 
St. Croix Falls, Wis., and Wisota, Minn. These 
transformers step down the voltage from 110,000 
‘to 13,000 volts, there being three 15,o00-kw. and 
three 7500-kw. units. 

They are located away from water supply and 
supervision, and as they depend upon water cool- 
ing it has been necessary to erect a cooling tower 
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Details of Cooling Tower Used by Northern States 
Power Co. 


that would on the one hand afford sufficient cool- 
ing surtace and on the other hand would mini- 
mize loss of water by evaporation. The accom- 
panying illustration shows the details of the 
tower as it is being used. 

= The tower is constructed of creosoted wood 
and is 24 ft. in height. There is a series of nine 
wooden trays measuring 4 by g ft. with a spacing 


motor. 
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between trays of, 18 ins. Each tray jis filled to a 
depth of 3 ins. with crushed rock. (It has been 
found that pebbles are preferable to crushed 
rock.) The water is piped to the top of the 
tower and then passes through three distribution 
troughs. The pipes at the bottom of fhe tower, 
which are used for radiation, cortsist of 1700 ft. 
of 2.5-1n. iron pipe arranged in twelve layers, as 
shown. 

There are two motor-driven pumps. . The one 
pumps the water from a water-storage pit or 
sump through the transformer cooling coils, the 
coils of all transformers being in parallel so that 
any transformer may be taken out of service 
without interfering with any other set of cooling 
coils; the other pump sends the heated water to 
the top of the cooling tower. The transformer 
cooling-water pump is driven by a 10-hp. squir- 
rel-cage induction motor, while the tower pump 
is driven by a 25-hp. variable-speed induction 
The variable-speed motor is used so that 
its speed may be changed with changing load, 
thus reducing the water circulated over the tower 
and so cutting down the loss of water by evap- 
oration and spray. The heat-dissipating ability 
of the water-storage reservoir is thus utilized 
during lighter loads and when outdoor tempera- 
tures permit. The cold-water sump is 6 ft. deep, 
1o ft. wide and 1o ft. long. When operating 
normally, about 300 gallons of water per minute 
are circulated. 


FILLING AND TESTING ALUMINUM- 
CELL ARRESTERS. 


Only the Proper Electrolyte Should Be Used and 
Care Should Be Taken to Fill and 
‘Charge All Cells. 


Lightning arresters are a vital part of every 
distribution system, and afford substantial protec- 
tion against surges of voltage when maintained 
in good working condition. Arresters of the 
aluminum-cell type are in service on a large num- 
ber of systems, and under a wide variety of oper- 
ating conditions. Good ground connections, 
daily charging and periodic overhauling are es- 
sential to the maintenance of this type of equip- 
ment in effective working condition. Daily 
charging 1s a matter of operating routine, and 
good grounding depends upon a periodic exam- 
ination of the original ground connection which 
it is assumed was installed correctly according to 
the manufacturer's instructions. Overhauling 
should be done at intervals of a year unless 
trouble develops, in which case the arrester 
should be examined and repaired at once. 

The accompanying illustration shows a suitable 
equipment for refilling cells after an overhauling. 
It is a common practice for the manufacturer to 
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supply a cell filler similar to the one shown, but 
if the regular filler is not at hand one may be 
made from glass and rubber tubing without difh- 
culty. The rubber and glass tubes and contain- 
ers should be thoroughly cleaned to prevent any 
possible contamination with foreign materials of 
any kind. The stopper in the bottom of the filler 
tube 4 should be provided with three holes 
through which the connecting tubes are inserted. 
A rubber stopper is well suited for this purpose, 
and can be purchased with the desired holes al- 
ready cut. By varying the distance G the filler 


Wooden Rod 
Cone 
Hi 
y Hj 
: Koror s 
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Fiber Bushing c 
f 
Lightning Vessel for 
Arrester Over -fiow 


Equipment Convenient for Filling Aluminum.Cell Light- 
ning Arrester. 


tube 4 may be made to measure out the same 
amount of electrolyte for each cell, the proper 
amount depending upon the particular type of 
arrester. 3 

Before starting to fill an arrester it should be 
definitely determined that the electrolyte being 
used is correct. The safe practice to follow in 
this matter is to use only the electrolyte supplied 
by the manufacturer. Cases have occurred 
where storage-battery electrolyte, that is sul- 
phuric acid, has been put into lightning arresters 
to the very serious detriment or destruction of 
the arrester. Acids or any other foreign material 
should not be allowed to come in contact with the 
electrolyte or cells, and electrolyte should never 
be placed in an acid carboy. To start the filling 
operation the pinch cocks C and D are closed and 
the filler tube 4 is partly filled with electrolyte. 
The filler tube 4 is then raised up above the car- 
boy and the cock D 1s opened allowing electro- 
lyte to flow through and fill the rubber tube. 
When the tube is filled the cock D is closed and 
the filler tube .4 1s lowered to its normal position 
as shown in the illustration. The cock D should 
now be opened again until the electrolyte rises in 
A and starts to overflow through the pipe B, 
when D should be closed and C should be opened 
to allow the charge of electrolyte to flow into the 
first cell. The rubber tube E should be inserted 
about 1.5 ins. into the cell at a point midway be- 
tween the cone-stack support sticks. The cock 
C should now be closed, tube E should be in- 
serted in the next cell, cock D should be opened 
allowing A to be refilled. When 4 is filled to the 

top of the overflow pipe the cock D is closed and 
~C is opened, filling the second cell. This pro- 
cedure is continued until all cells are filled, when 
the stack will be ready for a preliminary testing 
of the individual cells. 

A convenient testing set suitable for the trying 
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out of cells is shown in the accompanying illus- 
tration. The test plug serves to connect the two 
halves of the cell, one-half through each lead, to 
the instruments, lamp bank and test circuit. Suf- 
ficient number of lamps should be used and con- 
nected to limit the current to a maximum of 2 
amperes when the plug terminals are short-cir- 
cuited. Testing is started by inserting the plug 
between the two cones of the bottom cell as 
shown in the illustration. If the cell is filled 
properly there will be a slight spark at the instant 
of making contact, the ammeter will show a flow 
of current decreasing to 0.2 or 0.4 ampere and 
the voltmeter will come up to practically the full 
voltage of the circuit. It usually takes about 10 
sec. to test and charge a cell in this manner, and 
caution should be taken not to leave the current 
on long enough to cause the cells to heat. Com- 
parison of the voltages across the cells when 
charged, and with the current flowing, will indi- 
cate the relative condition of the films. Current 
values also serve to indicate both film condition 
and the area of the cell in service; if a cell has 
been double filled the final current will be ap- 
proximately twice the normal value. 

Each cell should be tallied in some way when 
filled and again when tested and charged in order 
to make sure that all are properly cared for. As 
a final check the test leads should be applied over 
the entire stack after the individual cells are all 
filled, tested and tallied. If there is no spark 
when making connection with one terminal each 
to the top and bottom cells, there are empty cells 
in the stack and they should be located and cared 
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TEST PLUG 


Testing Equipment Suitable for Testing and Charging 
Arrester Cells. 


for. If only 125-volt service is available the cells 
will not be fully charged in the testing process, 
and special precautions must be taken when put-. 
ting the arrester in service. If 500-volt service 
is used the cells may be charged two at a time, 
and if only d-c. service is available the cells must 
be subjected to the testing operation twice. In 
the second test with a d-c supply the leads should 
be reversed so that a test and charge is applied in 
both directions. After testing with direct cur- 
rent the cone stack should always be discharged 
to ground before it is handled to avoid a pos- 
sible shock. 
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CONTRACTING-CONSTRUCTION 


A Department Devoted to Various Problems Relating to the Installation, Operation and 
Maintenance of Electrical Equipment 


SWITCH AND CUTOUT CABINETS OF 
IDENTICAL DESIGN. 


Selection of Standardized Cabinets Reduces Office 
and Job Costs and Results in Better and 
More Satisfactory Work. 


The uniformity of appearance of an otherwise 
good job of construction work is often destroyed 
by the assembling together of a varied assort- 
ment of cabinets for inclosing switches and cut- 


_ Installation of Square D Cutout and Switch Cabinets of 
` Similar Design. 


outs. Aside from the poor appearance which 
this kind of work presents, such construction 
practice may also be quite wasteful of time. 
When a workman must handle boxes of different 
size and shape, and with outlets arranged in vari- 
ous ways, he must give both time and thought to 
the planning of the installation. However, if his 
materials are all of the same design so that he 
can interchange cutout and switch boxes at will, 
he will be able to lay out a complete and work- 
manlike job in the shortest possible time. 

Much time and confusion will also be saved 
in the estimating of work and purchasing of 
equipment if uniform standard materials are 
available. Comparatively inexperienced office 
employees can order and check such supplies as 
are well standardized, and so relieve the more 
skilled help for other important work. The ac- 
companying illustration shows how such uniform 
equipment may he assembled to present a pleas- 
ing appearance and at the same time make a 
good and substantial job. In this particular case 
an inclosed switch and two cutout cabinets are 
mounted together. 


KEY FOR MATCHING WIRING DE- 
VICES, BOXES AND COVERS. 


Catalog Numbers of Wiring Devices of Various 
Manufacturers Are Tabulated Opposite Box 
and Cover Symbols in the Key. 


It has been necessary in matching incomplete 
wiring devices and outlet boxes to search 
through the catalog of the manufacturer of a 
given device for the parts that were wanted. In 
time the devices sought for might be found, but 
in case any one of the devices was produced by 


another manufacturer it was necessary to make 
a search of a second catalog. Much valuable 
time has been lost in this way, and, in addition, 
no assurance was provided that the device would 
fit the box once it could be located in the catalog. 

This searching for catalog numbers of wiring 
devices and uncertainty as to whether they will 
fit one another has been eliminated by a “Univer- 
sal Key.” prepared by the Sprague Electric 
Works of General Electric Co., New York City. 
It ts in the form of a 70-page pamphlet, within 
which the tabular matter is arranged so that the 
work involved in matching wiring devices, boxes . 
and covers is made easy, and the amount of time 
required to do the matching is greatly reduced. 
Moreover, the products of practically all of the 
principal manufacturers are included in the ref- 
erences, so that the pamphlet is universally ap- 
plicable. a. 

Having given the wiring device intended to be 
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Instructions /or 


Using ey 
l Locate Manufacturer's name 


and catalog number of device 
to be used. ` l 


From symbol opposite,(for example 

2 2”? in Box Column” locate box 

desired from plates on side 
wings of this key. 


The number. in this symbol 

3 under "Cover Column? automati- 
cally locates the proper cover. 
(Example o2A' bex receives any cover having, à T'in the qymbel)) 
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Devices That Fit Together. 
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Reproduction of One Page and Marginal lllustrations From “The Universal Key.” 


used and its number in the catalog of its maker, 
a corresponding number in the key will be found 
on a page devoted to the devices of the particular 
manufacturer. Opposite the catalog number 
will be found a group of symbols which show, 
by reference to marginal illustrations, exactly 
what boxes and covers may be used with the 
wiring device in particular. i 

The amount of time required to make à selec- 
tion by using the “Universal Key” is a matter of 
seconds, and when a selection is made from it 
the items will combine properly. The pamphlet 
contains the catalog numbers of the principal 
manufacturers of outlet boxes and accessories, 
and is a contribution to the trade for the purpose 
of simplifying the present confusion in the selec- 
tion and ordering these products. 


ESTIMATING VALUE OF ELECTRIC 
WIRING. 


Unit Costs Applied to the Details of an Orderly 
Inventory Give Satisfactory 
Valuations. 


By L. A. Joyce. 
In a paper given by John G. Morse before the 


American Society of Mechanical Engineers, the. 


following was outlined by that authority as the 
desirable procedure in making appraisals of wir- 


ing in buildings for valuation and insurance 
purposes (Mr. Morse is appraiser for the In- 
spection Department of the Associated Factory 
Mutual Fire Insurance Companies) : 

Electric wiring should be divided into two 
main groups, one for lighting and the other for 
power. The number of light outlets in each 
room can usually be obtained from the local 
electrician. A factor per light is applied to 
those of each size. The horsepower of motors 
can be obtained from the inventory of machines. 
As it will cost more to wire several small mo- 
tors than a single large one, which is equal in 
power to the others combined, they. can be di- 
vided into two or more groups according to 
conditions. Then a factor is applied to each 
group. A percentage of this total amount of 
both light and power wiring should be added 
for cables at the power house or, in a case 
where energy is supplied from outside, at the 
transformer house. For electroplating wiring, 
a factor per sq. ft. of surface of plating tanks 
has been found accurate. For the wiring to 
electric-welding machines, where these are sup- 
plied from a central dynamo, a factor per ma- 
chine can be used. In plants manufacturing 
electrical apparatus, a large amount of test wir- 
ing is found. Actual inventory of this can 
usually be rendered unnecessary by consulting 
with the electricians in charge, a lump-sum esti- 
mate being satisfactory as a rule. 


August 7, 1920. 


QUESTIONS AND ANSWERS 


All readers are invited to submt questions and 
answers to this department. Anonymous communica- 
tions will not be considered. uestions should relate 
to electrical matters of any kind. Answers contributed 
by readers should be submitted preferably within eight 

ys of the date of publication of the question and 
should be limited, if possible, to 300 words. Payment 
wili be made for all answers published. 


Questions. 


No. 492.—Loan-Factor oN DistrisuTIoNn TRANS- 
FORMERS.—What is the customary ratio of maximum 
load to average load carried on distribution transform- 
ers serving purely residence neighborhoods when but 
few appliances are in use? What is the ratio when a 
considerable number of appliances are fairly well dis- 
tributed among the customers? What is the ratio of 
total kw-hr. output of such transformers to their total 
kw-hr. capacity when working at their maximum de- 
mand? What transformer capacity should be installed 
per kilowatt of total connected load for purely lighting 
load and for a load involving the use of appliances as 
well as lighting?—R. H. C., Woodland, Ill. 


> a 


No. 494.—OrerATING 60-CycLeE Motor on 50 Cycies.— 
I have a 220-volt, 1200-r.p.m., 60-cycle induction motor 
which I want to install on a circuit operating at 220 
volts and 50 cycles. The machine is in good order and 
is free from grounds, having been tested out with a 
pressure of 750 volts between winding and core. It 
operates without any unusual sound and without heat- 
ing at no load, but I am not certain just what would 
take place if the machine was put under load which 
will be about 7.5 hp. for a period of 10 hrs. per day. 
Should the motor be rewound or will it operate safely 
at 7.5 hp.?—H. F. W., Logansport, Ind. 


No. 495.—SyNcHronous Motor as A CONDENSER.— 
Will someone please explain for me just how it is 
that a synchronous motor acts like a condenser? I 
have read any number of articles on the use of motors 
as condensers, but have never had a clear explanation 
given as to how such an effect is produced:—R. H. N 
Peoria, Ill. 
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No. 496.—MeETER ror RecTIFIED CurRreNtT.—What 
kind or type of ammeter should be used to measure 
accurately the current delivered on the d-c. side of a 
mercury-arc rectifier ?—H. R. G., Houston, Tex. 


No. 497.—User oF REACTORS ON TRANSMISSION LINES. 


—What are the factors which govern the size of a` 


reactor that should be installed on a transmission cable 
to give protection from grounds? Do reactors that are 
‘suitable for protection against short-circuits give the 
same degree ot protection against grounds? Are re- 
actors essential or useful on well constructed overhead 
lines? Can overload relays be safely eliminated on lines 
that are properly protected by reactors?—A. B. R., 
Peoria, Il. 


Answers. 


No. 498.—Motor-Oreratep CENTRIFUGAL PuMmp.—I 
have recently re-installed a motor-driven centrifugal 
pump and have had a considerable amount of trouble in 
trying to make it operate. This pump is driven by a 
three-phase 4-ho. inducticn motor having a synchronous 
specd of 1200 r.p.m. The pump, as originally installed, 
delivered water from a tank at about the same elevation 
as the pump suction to another tank located 25 ft. above. 
As now installed, the pump has to raise the water only 
about 7.5 ft.. but continually blows the fuses and heats 
up badly. The motor is not grounded or short-circuited 
and the pump seems to be in good order. I have in- 
creased the suction and discharge lines from 2-in. to 
3-in. pipe without relieving the trouble. What can be 
the cause of the difficulty ?—B. R. D., Atlanta, Ga. 


Answer.—The trouble experienced is probably 
due to the fact that the pump, which formerly 
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operated against a static head of 25 ft., is now 
raising the water only to a height of 7.5 ft. It 
is a peculiarity of the centrifugal pump, if not 
designed particularly to take care of such condi- 
tions, to discharge an excessive quantity at low 
efhciency when operated at a head much below 
that for which it was designed. This condition 
may cause a serious overload. In this particular 
case the change from 2-in. to 3-in. pipe, instead 
of relieving the trouble, only serves to make con- 
ditions worse. If there is a valve in the dis- 
charge pipe, temporary relief can be obtained by 
partly closing this valve to increase the discharge 
pressure of the pump to that at which it for- 
merly operated. The pump should be replaced 
by one designed for the present situation.—R. L. 
D., Minneapolis, Minn. 


dlnswer.—-Since the total head against which 
the pump must operate has been reduced from 
25 to 7.5 ft., the motor running at the same speed 
causes a much greater volume of water to be 
discharged. The pump efficiency is lower than 
normal under such conditions, and the motor is 
overloaded. Either the speed of the motor must 
be reduced, or a valve must be put in the dis- 
charge pipe. With a valve in the discharge line 
the head may be increased to 25 ft. by partially 
closing the valve, and the pump will operate as 
in the original installation.—C. H. C., St. Louis. 


No. 491.—ParaLeELtinc BELTED ExcitEers.—Consid 
erable dithculty is experienced in paralleling the ex- 
citers in the plant where I operate. There are two 
150-kw. alternators direct-connected to Corliss engines 
in this plant. There is a 20-kw. exciter belted to each 
engine. These exciters carry a small amount of d-c. 
load during the day aside from serving as exciters. Our 
practice in paralleling is as follows: With one machine 
running and connected to the system, the second ma- 
chine is brought up to proper speed as indicated by the 
synchronizing lamps. The incoming exciter is then 
brought up to voltage a little above the exciter-bus 
voltage and then connected. The second alternator 1s 
brought up to proper voltage a little above the ntain bus 
and cut into service. 

In the period just before connecting in the second 
alternator, the two exciters sometimes give trouble. 
They will shift the load from one to the other, some- 
times slowly and sometimes quite rapidly. Will someone 
tell me what the cause of this is and how this condition 
can be overcome? These alternators have to be paral- 
leled every day and the exciter trouble is quite annoy- 
ing.—J. C. B., Cincinnati. 

Anser. — The question does not state whether 
the exciters have a series field winding or, as- 
suming that they have series field windings, 
whether there is an equalizer connection. Com- 
pound-wound exciters which are to be run m 
parallel should always have the switching so ar- 
1anged that the equalizer connection is made 
first. Then, by closing the line switch connected 
to the series winding of the incoming machine. 
its series field is connected in parallel with the 
series field of the running machine, thus exciting 
the field of the incoming machine. The shunt 
ficld switch is then closed and the voltage built 
up. The other line switch is closed when the 
voltage of the running machine is reached. If 
the machines are paralleled by building up the 
voltage with the shunt field only and then clos- 


ing in with no current flowing in the series wind- 


-ing of the incoming machine, fluctuations in the 


load will always be experienced—H. S. R., 
Wahpeton, N. D. 
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NEW APPLIANCES 


Newly Developed and Improved Electrical and Mechanical Apparatus, Appliances, and Devices 


Now Being Placed on the Market 


Cutout Cabinet of Same Design 
as Entrance Switch. 


To provide a more economical method 
of installing cutouts with their switches, 


Entrance Switch and Inclosed Cutout 
Connected by Special End Plate. 


the Square D Co., Detroit, Mich., has 
designed and placed on the market a 
standardized inclosed cutout. The in- 
closing box is so designed and built as 
to harmonize with the manufacturer’s 
switch cabinets, thus providing for a 
uniform and workmanlike job when 
both equipments are mounted together. 

The double-branch cutout is arranged 
for two-wire distribution from either 
two or three-wire service. The box is 
equipped with a latch so that it may be 
locked or sealed shut, and is provided 
with knockouts so that distributing cir- 
cuits may be carried out in the most 
convenient manner. The cutout box 
can be attached to the top or bottom of 
Square D safety switches by a special 
connecting end plate. As the box is 
made with both ends open, a standard 
Class A end plate is always required in 
addition to the special connecting plate. 


Heavy -Duty Terminal Clip. 


Connection clips in various sizes are 
useful on the testing floor, in the la- 
boratory, in meter testing and in a va- 
riety of places where temporary super- 
vised connections are required. The 
Mueller Electric Co., Cleveland, has de- 
veloped and placed on the market a clip 
for meeting such service where fairly 
large values of current are to be han- 
dled. This clip, which is shown in the 
accompany illustration, is rated at 20) 
amperes, but, according to the manutac- 
turer’s statement, will carry much larger 
currents for short periods of time with- 
out undue heating. 

A copper alloy of proper stiffness is 
used for the main clip body, and a stiff 
spring assures plenty of pressure to 
give a firm grip. Flanges at the sides 
of the clip body add to its stiffness, 
and a copper shunt at the hinge pre- 
vents heating either at that point or 


in the spring, where excessive heat 
might result»in the weakening of the 
grip. The jaws, which have a 2-in. 
spread, are not provided with teeth, 


but have a slotted lip for holding fast - 


to a stud or nut. 

It is suggested by the manufacturer 
that these clips are suitable for use in 
arc burning and in work around a bat- 


Terminal Clip Suitable for Use in Cir- 
cuits Carrying Up to 200 Amperes. 


tery room, when lead coated, in addition 
to the uses generally made of such 
clips. 


Air-Break Switch. 


An increasing use of the outdoor sub- 
station and the extension of distribution 
lines into rural districts has caused a 
large demand for air-break switches of 
considerable voltage capacity. To meet 
this demand the Hi-Voltage Equipment 
Co., Cleveland, has produced a line of 
switches embodying a number of novel 
features. The switch arm or blade is 


mounted on one of the end insulators, 


and is operated through a link mechan- 
ism actuated by movement of the center 


Hi-Voltage Switch in the Open Position. 


insulator. The construction is such that 
the arc formed on opening the switch 
is raised or lifted up the horns with the 


movement of the switch blade. The 
illustration shows one of the switches 
in the open position, with the tips of 
the arcing horns high above the fixed 
contact. The second illustration shows 
the switch blade in the closed position, 


Fixed-Contact End of a Hi-Voltage 
Switch Showing Contacts and 
Terminal. 


with the forked horns of the blade 
crossing the long vertical horn of the 
fixed contact. This illustration also 
shows the blade contact straightened out 
and in position between the flexible clips 
of the fixed contact terminal. The lug 
and set-screws for receiving the line 
conductor are also plainly shown. All 
live iron or steel parts of the switch 
are galvanized and the construction is 
weather proof, protection against ice 
and sleet being provided where required. 
The construction is designed to prevent 
water from working into the main bear- 
ing which is babbitted and provided with 
a grease reservoir for lubrication. A 
sleet hood covers the main contact to 
provide definite protection for this vitai 
part of the mechanism. Each of the 
four contacts, which have a current ca- 
pacity of 100 amperes, is mounted on a 
separate self-aligning spring support. 
Two l-in. steel channels are used to 
form the structure of the main switch 
arm. The insulators are locked to the 
forged-steel pins by a special spring clip 
which effectively prevents the accidental 
movement of the insulator, but allows 
for its easy removal. All of the insulat- 
ors are interchangeable, so that a single 
spare unit may be made to serve in case 
of the failure of any one of the three 
units. The general design of the en- 
tire equipment is such that any defective 
part may be replaced without removing 
the entire switch from the pole. Dupli- 
cate single-pole switches are intercon- 
nected for a two or three-pole switch, 
and are operated by a single handle. 
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ACTIVITIES IN THE TRADE —. 


Business Developments, Sales Agencies, Trade Literature and Miscellaneous Items Concerning 
Electrical Manufacturers and Allied Business Interests 


S F. Bowser & Co., Inc., Fort 
Wayne, Ind., held its annual sales con- 
vention, June 28-July 2, with the largest 
attendance of salesmen in the history of 
the company. 


Jackson Electric Motor Repairing 
Co., Bellevue avenue, Trenton, N. J., 
will build a one-story plant, 42 by 100 
ft. on Belvidere street. Considerable 


equipment will be installed in the 
plant. 
Branch Electric Lamp Co., 173 


Mercer street, Jersey City, N. J., has 
hled notice of organization to manu- 
facture electric lamps and other elec- 
trical products. Emanuel D. Bach 
heads the company. © 


Steel City Electric Co., 1207 Colum- 
bus avenue, Pittsburgh, has awarded 
a contract for the erection of a two- 
story addition, 48 by 55 ft., to its 
present works, used for the manufac- 
ture of electrical equipment. 


William A. Donmayer announces 
his removal from 1242 Walnut street, 
Allentown, Pa., to 730 Walnut street, 
where he will open a store for 
the sale of electrical supplies and also 
conduct a business as a general elec- 
trical contractor. 


Griscom-Russell Co., 90 West street, 
New York City, is sending the 
trade bulletin No. 1111, in which is de- 
scribed the “Stratton” air separator, 
used for the removal of water from 
compressed air. Illustrations and ta- 
bles of data of the work of the sepa- 
rator are given in the bulletin. 


Re Qua Electrical Supply Co., Inc., 
95 St. Paul street, Rochester, N. Y., 
jobbers of electrical supplies, handling 
“everything electrical,” devotes its ef- 
forts entirely to the jobbing end of 
the industry and are not in the manu- 
facturing line as was inadvertently 
stated in a recent issue of the ELEC- 
TRICAL REVIEW. 


Benjamin Electric Manufacturing 
- Co., Chicago, is sending a letter and 
leaflet to the trade calling attention 
to the 20-ampere heavy-duty recep- 
tacle with cap manufactured by the 
company, designed primarily for use 
with 32-volt farm-lighting circuits. A 
full description of the receptacle is 
given together with an outline of the 
advantages claimed for it by the com- 
pany in connection with its use on 
portable electric devices. 


C. S. Bigsby Co., 190 Boylston 
street, Boston, distributor of the New 
Premier electric vacuum cleaner, has 
established a branch office at 27 Eddy 
street, Providence, R. I. C. C. Bruler is 
in charge of the Providence branch. 


Hartwi Advertising Co., Inc., 
Wainwright buidling, St. Louis, recent- 
ly incorporated and taking over the 
business of the 


make space for its art and research de- 
partments, recently established. The 
company will specialize in technical ad- 
vertising. 

Westinghouse Lamp Co., 165 Broad- 
way, New York City, is having p'ans 
prepared for the construction of a 
plant to be located at Indianapolis, 
Ind. The new works will be similar 
to the company’s plant at Trenton, N. 
J., and will be used for incandescent 
lamp manufacture. It is proposed to 
have a capdcity in excess of 55.000 
lamps daily. The project, with equip- 
ale is estimated to cost over $2,000,- 


Delco Light Co., Dayton, O., is 
sending to the trade four booklets de- 
scribing in detail the isolated -electric 
light and power service appliances 
manufactured by the company. The 
appliances described are the standard 
0.75-kw. plant of the company which 
has been on the market for several 
years, and the 0.5-kw., 1l-kw. and 3- 
kw. which -are designed for service 
where the standard size is too small 
or too large. 


Meadows Manufacturing Co, 
Bloomington, Ill., dedicated its new 
factory building July 6, with appropri- 
ate ceremonies, including one unique fea- 
ture in that the dedication speech was 
made in the nature of a prayer by Rev. 
I. W. Longenbaugh, it being believed 
that this is the first time a factory build- 
ing has been so dedicated. John 
Rocke, president and general manager 
of the company, traced the development 
of its business from a small beginning 
in the manufacture of grain elevators to 
the present time, when besides eleva- 
tors, washing machines and many other 
articles are manufactured. The new 
building is modern in every respect and 
gives the company greatly increased 


manufacturing facilities over those that 
prevailed at the former plant of the com- 
pany 


at Pontiac, IIl. 
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= Manufacturing Plant of the Meadows Manufacturing Co. at Bloomington, 


IIl., Dedicated July 6, 1920. 


Hartwig Advertising ` 
- Co., has increased its office room to 


National Specialties Co., Lightner 
building, Detroit, dealers in lamps and 
fuses, has established a. branch office in 
the Marion building, 1243 Third avenue, 
Cleveland. 


Gross & Gross, 25 South Orange 
avenue, Newark, N. J., have filed 
notice of organization to operate as 
electrical contractors. Samuel Gross 
is the head of the company. 


Rickard & Sloan, Inc., New York 
City, advertising specialists, are now 
located at 25 Spruce street, the in- 
creasing eT i of the firm making 
the change in quarters a necessity. 
The new offices are well equipped for 
handling the business of the firm and 
are within easy reaching distance of 
every rapid transit line in New York 

ity. 

Cutler-Hammer Manufacturing Co., 
Milwaukee, has issued a two-color 
booklet describing the new line of 
elevator control apparatus recently 
developed by the company. The 
booklet, known as publication’ No. 840, 
illustrates the new controllers and em- 
phasizes the simplicity, quiet operation 
and smooth acceleration claimed for 
them by the company. 

American Ever Ready Works of 
National Carbon Co., Long Island 
City, N. Y., now has in progress a 
$100,000 advertising campaign for 
“Eveready”. tungsten batteries that is 


. designed “to put flashlights back on 


the job.” During the campaign which 
is now at its height, close co-operation 
with dealers is provided by listing 50,- 
000 of them in newspaper advertise- 
ments in 282 cities, thus giving the 
public the names of dealers who carry 
fresh batteries. Window decorations, 
motion-picture theater slides and elec- 
trotypes and matrices for newspaper 
advertisements, are also furnished the 
dealers, so that window displays and 
local advertising can tie up with the 
national campaign. 


Westinghouse Electric & Manufac- 
turing Co., East Pittsburgh, Pa., has 
issued a circular entitled, “Marine 
Equipment in the Fabricated Ship,” 
which describes and illustrates geared- 
turbine machinery for the 9000 dead- 
weight ton cargo boats built by the 
Merchant Shipbuilding Corp., Bris- 
tol, Pa. The history leading up to 
the development of the fabricated 
ship is outlined and the method of 
fabrication is described. A general 
description of this type of vessel built 
by the corporation is given together 
with some of the more important di- 
mensions. In addition, plan and vert- 
ical drawings of the ship are repro- 
duced, the details of the propelling 
equipment being shown. Photo- 
graphs and line drawings indicate the 
type of turbines used for these ships. 
Typical photographs show the operat- 
ing platform and views of the engine 
room. Photographs of the shipyard 
of this corporation and typical ship 
views are also shown. 
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| PERSONAL MENTION 


Biographical Sketches and Chronicle of Changes. in Business Connections, Promotions and 
Other Personal News of the Industry 


H. A. Ptotomy has been appointed 
assistant fire and safety inspector of the 
Public Service Co. of Northern Illinois, 
with headquarters at the Chicago office. 


RoBERT M. EAMES, of the Bryant 
Electric Co., Bridgeport, Conn., was 
elected president of the Bridgeport Ex- 
port Managers’ Club, recently organ- 
ized. 


CLroyp M. CHAPMAN has resigned 


from the organization of Dwight P. 
Robison & Co., New York City, to take 
up a private practice as a consulting 
engineer. 


J. F. Owens, general manager of 
the Oklahoma Gas & Electric Co., has 
been elected vice-president of the Okla- 
home City (Okla.) Chamber of Com- 
merce. 

Crark Kerta, Windsor, Ont. 
has been appointed assistant chief engi- 
neer of the Essex Border Utilities Com- 
mission, with jurisdiction in several 
municipalities on and near the Detroit 
river. 

P. C. Forpyce has been appointed 
superintendent of power for the West 
Penn Power Co. at Waynesburg, Pa., 
succeeding W. T. McCormick, who has 
been transferred to the securities sales 
department. 

W. M. STEPHENS has been ap- 
pointed chief engineer in charge of op- 
eration and maintenance of the new Col- 
fax power station of the Cheswick 
Power Co., Pittsburgh. Mr. Stephens 
was formerly chief engineer at the 
Brunots .Island station of the company. 

J. M. Graves has been made as- 
sistant general manager of the Du- 
quesne Light Co., Pittsburgh. Mr. 
Graves, who was formerly superintend- 
ent of power stations for the company, 
is a graduate of the University of Ken- 
tucky, and has been connected with the 
Duquesne company and its subsidiaries 
since 1902. 

C. M. Masson, who designed the 
illumination of the grounds of ®the 
Huntington Hotel, at Pasadena, Cal., 
during the National Electric Light As- 
sociation convention, is the illuminating 
engineer of the Southern California Ed- 
ison Co. He was born at Hammonds- 
port, N. Y., in 1876, and upon his grad- 
uation from Lehigh University as a 
mechanical engineer did three years’ 
special apprentice work with the West- 
inghouse Electric & Manufacturing Co. 
In 1903 Mr. Masson went to California 
to become associated with his cousin, 
R. S. Masson, then consulting engineer 
for all the Huntington properties in 
southern California. Returning to the 
East in 1910, he took a position as elec- 
trolysis engineer with the Pennsylvania 
Railroad in its electrified zone around 
New York City, but relinquished that 
to return to California in 1912 and join 
the forces of the Southern California 
Edison Co. as illuminating engineer. His 
work in the illumination of the Hotel 
Huntington grounds called forth much 
praise from the convention delegates 
and visitors. 


J. HowaRD WHEATLEY has been 
made sales engineer of the  Blashill 
Wire Machinery Co., Ltd., Montreal. 


Que. 

D. C. GREEN, general manager of 
the Fort Smith Light & Traction Co., 
has been elected president of the Busi- 
ness Men’s Club, Fort Smith, Ark. 


CLriFFORD S. MacCatta_ has 
been appointed vice-president and gen- 
eral manager of the Virginia Power Co., 
Charleston, W. Va. 


R. E. Hanwa has been appointed 
assistant treasurer of the Philadelphia 
Co., Pittsburgh. Mr. Hanna has been 
connected with the treasury department 
of the company since 1901. 


EpWIN GRUUHL has been appointed 
a vice-president of the North American 
Co. He has been assistant to the presi- 
dent of the company since 1912 and 
is also vice-president of the Wisconsin 
Edison Co., and president of the Wells 
Power Co. 


EpwaARDN. HURLEY, president of 
the Hurley Machine Co., Chicago, and 
ex-chairman of the United States Ship- 
ping Board, has been added to the board 
of directors of the American Manufac- 
turers’ Foreign Credit Underwriters, 
incorporated last year to organize and 
operate an American manufacturers’ ex- 
change for the safeguarding of foreign 


trade. 
OBITUARY. 


IsHAM RANDOLPH, widely known 
as a civil engineer, died at his home in 
Chicago, Aug. 2, of bronchial pneu- 
monia. He was 72 vears old. It was 
as chicf engineer of the Chicago drain- 
age canal, the building of which he di- 
rected, that Mr. Randolph attained his 
greatest fame, though he was at one 
time considered for the leadership in 
the completion of the Panama canal. 
Mr. Randolph was born in Chapel 
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Isham Randolph. 


Hill, Va., in. 1848, and, to use a 
term of his own, “broke into the engi- 
neering ranks with an ax nearly 50 years 
ago.” The outbreak of the Civil war 
blasted the fortunes of his family and 
he was forced to forego a technical edu- 
cation. His first position was with the 
Winchester & Strasburg Railroad in 
Virginia, doing the humblest and hardest 
sort of work with the engineers and 
surveyors. There he remained until 
1872 when he entered the service of the 
Baltimore & Ohio Railroad, making sur- 
veys of the Chicago extension of that 
line. In 1k80 he came to Chicago as 
chief engineer of the Chicago & West- 
ern Indiana Railroad and after impor- 
tant work for it and other railroads 
established himself in Chicago as a civil 
engineer in general practice in 1898. 
When it was decided to build the Chi- 
cago drainage canal he was the fifth 
man chosen for chief engineer. When 
he entered on the work, June 7, 1893, 
only about 5% of the project had been 
completed. It was Mr. Randolph who, 
on the night of Jan. 17. 1900, led a 
party to Lockport, Ill., and let the water 
through into the canal from Lake Mich- 
igan for the first time to head off an 
injunction which he had learned was 
to be asked of the United States Su- 
preme Court at Washington the next 
day by the authorities of the city of 
St. Louis. In 1903 as the canal was 
nearing completion he became involved 
with Lyman E. Cooley, first engineer of 
the canal, in a controversy regarding 
mechanical problems presented. The 
controversy attracted nation-wide at- 
tention, but Mr. Randolph was able to 
demonstrate the correctness of his the- 
ories and the canal was completed suc- 
cessfully. He resigned as chief engineer 
of the Sanitary District in 1907. From 
1905 to 1906 he was a member of the 
international board of consulting engi- 
neers of the Panama Canal Commission. 
Among other important works in which 
Mr. Randolph figured was the building 
of the obelfsk dam above the Horseshoe 
Falls in the Niagara river. The dam de- 
signed by him revolutionized dam con- 
struction in this country, being built 
upright and later tipped over into the 
stream. Mr. Randolph was a member 
of many civic and engineering bodies 
and was active in his profession in many 
national and civic projects. 


ADRIAN ONDERDONK SCHOON- 
MAKER, president and treasurer of the 
A. O. Schoonmaker Co.. died at his 
home, New York City, recently, aged 
69 years. Mr. Schoonmaker was born 
in Brooklyn, N. Y., in 1851 and received 
his education in the Wilson street school 
of that city and at the Brooklyn Col- 
legiate and Polytechnic Institute. He 
began his business career as a drug 
clerk, but soon left that to take up his 
life work of the manufacture and sale 
of mica. So rapidly did the business 
expand that it soon outgrew the original 
quarters at 158 William street, in 1902 
moving to 221 Fulton street, and in 
1912 to 88 Park place, the present place 
of business. 
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BUSINESS OPPORTUNITIES 


News of Electrical Construction Projects in All Parts of the Country, Proposals Invited, Foreign 
Trade Openings and New Companies 


EASTERN STATES. 


Brunswick, Me.—The board of di- 
rectors of Bowdoin College, has ar- 
ranged for the erection of an electric 
lighting plant at the institution, to 
cost about $25,000. 


Woodstock, Vt—The Maplewood 
Lumber Co., is planning for the erec- 
tion of an addition to its power house. 


Northampton, Mass.—The Nono- 
tuck Silk Co. has completed plans for 
the erection of a new transformer 
station at its mills. 


New Haven, Conn.—A portion of 
the Shore Electric Railway, which has 
not been in operation since last July, 
has been sold to the United States 
Rail & Equipment Co., and will be 
scrapped. 


Batavia, N. Y.—The Genesee Light 
& Power Co. has received permission 
from the State Public Service Com- 
mission to issue stock for $56,700, the 
proceeds to be used for new construc- 
tion and equipment at its power plant, 
and for improvements in its distribut- 
ing system. 

Buffalo, N. Y.—The Standard Oil 
Co., 1103 Elk street, has awarded a 
contract to the John W. Cowper Co., 
Fidelity building, the erection of a 
two-story power house at its local 
works, 52 by 200 ft, to cost about 
$160,000, including equipment. 

De Ruyter, N. Y.—The village 
trustees have made application to the 
State Public Service Commission for 
authority to construct and operate a 
municipal electric power plant. The 
project was approved at a recent local 
election. J. H. Schaffer is the presi- 
dent of the village board. 


Freeport, N. Y.—The village trus- 
tees are planning for extensions and 
improvements in the electric light sys- 
tem, to cost about $63,000. 


Hinckley, N. Y.—The Oswego Falls 
Pulp & Paper Co., Fulton, N. Y., is 
planning the erection of a power house 
here, to be used for general mill 
service, 

Malone, N. Y.—The Malone Light 

Power Co. has been granted per- 
mission by the State Public Service 
Commission to issue bonds for $100,- 
000, the proceeds to be used for ex- 
tensions in electric power plants and 
improvements in system. 


Manlius, N. Y.—Willard J. Phillips 
has made application to the State 
Public Service Commission for per- 
mission to build an addition to his 
local electric power system. 


New York, N. Y.—James A. Hearn 
& Son, Inc., 20 West 14th street, has 
awarded a contract to the R. W. 
Howes Construction Co., 105 West 
4th street, for the erection of a pow- 
er house. The plant will be two- 
story, located at 26 West 13th street, 
and is estimated to cost $200,000 with 
equipment. 


New York, N. Y.—The Submarine 
Wireless Co, is being dissolved and 
affairs of the company liquidated. The 
company is arranging to dispose of a 
number of its patents. Philip E. Don- 
lin, Room 2006, 5 Nassau street, is in 
charge of the liquidation. 


New York, N. Y.—The Internation- 
al Bell Telephone Co., Ltd., has tiled 
notice of dissolution under New York 
state laws. 


New York, N. Y.—The various sec- 
tional business men’s associations in 
the uptown district, including the 
Fifth Avenue Association, Thirty- 
fourth Street Board of Trade, Sixth 
Avenue Association, and others, have 
perfected plans for the installation of 
improved street-lighting systems on 
important thoroughfares in this dis- 
trict. Double ornamental lighting fix- 
tures, aggregating about 200 watts 
each, will be placed on 34th street, 


from Park avenue to Seventh avenue.. 


A similar installation will be made at 
an early date on Seventh avenue, be- 
tween 32nd and 42nd streets: on 42nd 
street, from Seventh avenue to Park 
avenue; and on Park avenue, between 
34th and 42nd streets. Additional 
single lamps, each about 100 watts, 
will be installed on 31st. 32nd and 33rd 
streets, between Sixth and Seventh 
avenues. It is expected to have the 
entire system in operation at an early 
date. 


New York, N. Y.—The New York 
Edison Co., Irving Place and 15th 
streets, has filed plans for the erection 
of a two-story substation and trans- 


former house on Cedar street, 75 by 
100 ft., to cost about $150,000. 


Syracuse, N. Y.—The Jones Oil En- 
gine Co., 227 Walton street, is having 


plans prepared for the erection of a 


power plant on Free street, 90 by 260 
ft., to cost about $60,000. 

Syracuse, N. Y¥.—The Marquise 
Telephone & Telegraph Co. has filed 
notice of an increase in its capital 
stock from $100,000 to $200,000. 

Ulster, N. Y.— Charles P. Dickinson, 
Ellenville, N. Y., and associates, are 


‘planning the erection of an electric 


plant, for light and power service at 
Ulster and vicinity. It is also pro- 
posed to build an extension to the 
present plant at Rosendale, Ulster 
county. 


Walden, N. Y.—The Wallkill Val- 
ley Electric Light & Power Co. has 
been granted permission by the State 
Public Service Commission for the 
construction of a transmission line 
vee Walden to the Wallkill boundary 
ine, 

Camden, N. J—The Victor Talking 
Machine Co. has completed plans and 
will take bids at once for the erection 
of an addition to its power plant. 
Ballinger & Perrot, 17th and Arch 
streets, Philadelphia, are the archi- 
tects on the project. 


Cape May, N. J.—The city com- 


missioners have authorized the prepa- 
ration of an ordinance to cover the 
establishment of a municipal electric 
light and power plant. 


Dover, N. J.—The board of water 
commissioners has closed an agree- 
ment with the New Jersey Gas & 
Electric Co. for the installation of 
new electrical pumping machinery at 
the local waterworks. 


Lakewood, N. J.—The Lakewood 
& Coast Electric Co. has been granted 
permission by the State Board of 
Public Utility Commissioners to issue 
stock and mortgage cettificates ag- 
gregating $100,000, the proceeds to be 
used for extensions and improvements 
in its electric plant and system. 


Perth Amboy, N. J.—The board of 
aldermen is planning for extensions 
and improvements in the fire and po- 
lice alarm systems in different parts 
of the city. Jay B. Franke, city elec- 
trician, is in charge of the work. 


Trenton, N. J.—The Utility Valua- 
tion Commission authorized by the 
state legislature at its recent session, 
composed of State Comptroller Bug- 
bee and State Treasurer Read, is ar- 
ranging for the appointment of engi- 
neers to carry out proposed plans for 
valuation of the svstem of the Public 
Service Railway Co. and other trac- 
tion lines in the state. An appropria- 
tion of $100,000 has been provided for 
the work. 


Harrisburg, Pa.—The Cumberland 
Valley Telephone Co. is arranging for 
a discontinuance of free service at 
Hanover, Spring Grove, New Oxford 
and other points in York County. The 
Fishing Creek Telephone Co. has ar- 
ranged for the discontinuance of such 
class of service between Yocumtown 
and various parts of upper York 
county. 

Mauch Chunk, Pa.—The Bell Tele- 
phone Co. has construction work un- 
der way on two new lines between 
here and Slatington, replacing lighter 
equipment now in service. 


New Bloomfield, Pa.—The Perry 
County Telephone & Telegraph Co. is 
arranging for a stock issue to be used 
for extensions and betterments in its 
system. 


North Philadelphia, Pa—The Penn 
Iron & Coal Co. will erect a power 
plant at an estimated cost of $500,000. 


Palmerton, Pa.—The State Public 
Service Commission has granted the 
Palmerton Lighting Co. permission to 
issue stock for $70,000, the proceeds to 
be used in plant extensions and sys- 
tem betterments 

Philadelphia, Pa.—Hafleigh & Co., 
American and Cambria strects, have 
hled plans for the erection of a boiler 
plant at their fertilizer works. 

Philadelphia, Pa.—I.it Brothers, 
Market street, are taking bids for the 
erection of a power house, 76 by 80 
ft, to comprise boiler and engine de- 
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partments. The 
located at 719 Filbert street. 
Philadelphia, Pa—The Lykens Val- 
ley Light & Power Co. has received 
permission from the State Public 


Service Commission for a bond issue 


of $37,000, for proposed extensions, 
etc. 


Philadelphia, Pa.—The Philadelphia 
Rapid Transit Co. has received per- 
mission from the State Public Service 
Commission to issue bonds for $l,- 
291,000 and $31,000, the proceeds to be 
used for extensions and betterments. 


Philadelphia, Pa.—Plans have been 
filed by H. O. Wilbur & Sons, Inc., 
for the erection of a power plant at 
its chocolate works, North Second 
and Third streets, to cost about $175,- 
000. The plant will be used for gen- 
eral works service. 


Philadelphia, Pa.—The Sacred 
Heart Convent, Mascher street, has 
awarded a contract to T. Reilly, 1616 
Thompson street, for the erection of 
a one-story addition to the power 
house at the institution, to cost about 
$25,000. Improvements will also be 
made in the present plant. 


Waynesboro, Pa.—The Waynesboro 
Tce Cold Storage Co. is planning for 
an increase in its capital from $25,- 
000 to $100,000 for expansion purposes, 
including plant enlargement with ad- 


ditional electrical and = mechanical 
equipment. 
Baltimore, Md.—The Maryland 


Casualty Co. has filed plans for the 
erection of a power plant at 40th 
Street and Cedar avenue, to be used 
in connection with a large printing 
and administration project at this 
point, estimated to cost about $2,000,- 
OO. 

Frederick, Md.—The board of al- 
-dermen has authorized an estimate of 
cost for the installation of a “white 
way” street-lighting system in cer- 
tain sections of the city, and for im- 
provements in the loçal electric power 
plant, including the installation of a 
new electric generator for increased 
capacity. It is proposed to secure 
power from the Hagerstown & Fred- 
erick Railway Co, at high voltage, 
and reduce to commercial voltage for 
local distribution. The work is esti- 
mated to cost about $500,000. 

Inwood, W. Va.—H. C. Musselman, 
Biglerville, Pa.. is planning the erec- 
tion of an electric power plant here for 
local industrial service. 

Albemarle, N. C.—The Southern 
Power Co., Charlotte, N. C., is plan- 
ning the rebuilding of its power plant 
here recently destroyed by fire. 

_ Prosperity, S. C.—The town council 
is planning the installation of a new 
electric street-lighting system. J. B. T. 
Scott is the city clerk of Prosperity. 

Columbus, Ga.—The city council 
has arranged for the construction of 
a “white way” strect-lighting system, 
to cost about $22,000. - 

Homestead, Fla.—The city has vot- 
ed $15.000 in bonds for the purpose of 


installing an electrie light and water 
system. 


NORTH CENTRAL STATES 


Cincinnati, O.—The Shott Manu- 
facturing Co.. manufacturers of wire, 
has been authorized to increase its 
capital stock trom $60,000 to $100,000. 


Cleveland, O.—The Cleveland Elec- 


structure will be 


ELECTRICAL REVIEW 


tric Illuminating Co. will build a two- 
story, 36 by 49 ft. substation addition 
at 1753 East 17th street. 


Coshocton, O.—The Northern Ohio 
Traction Co. is having plans prepared 
for a new power house to be erected 
at Coshocton. 


Springfield, O.—The Hoppes Manu- 
facturing Co., manufacturer of heater 
and steam specialties, plans the erec- 
tion of an extension to its plant. 


Youngstown, O.—The Electric 
Steel Alloy Co. has developed plans 
for increasing the steel-making ca- 
pacity of its Charleroi, Pa. plant 
from 10,000 to 25,000 tons yearly. 
Among the improvements planned are 
the installation of two electric fur- 
naces, making three electric furnaces 
now in use by the company. 


‘Macy, Ind.—The Fulton Telephone 
Co. has increased its capital stock 
from $5000 to $15,000. 


Flint, Mich.—The Champion Igni- 
tion Co. plans a power house, esti- 
mated to cost $60,000. 


Lawton, Mich.—The J. Hungerford 
Smith Co. will build a new power 
plant. 


Manistee, Mich.—The Consumers 
Power Co. will erect a new transform- 
er station at Junction dam, at an esti- 
mated cost of $50,000. 


Petoskey, Mich.—Envineers’ have 
been engaged by the city to make a 
survey of the electric light system 
with a view of increasing the amount 
of power generated. For further in- 
formation address M. J. Quinn, city 
manager. 3 


Sunfield, Mich—The town is plan- 
ning the installation of an electric 
light plant. W. Miller is in charge 
of the project. % 

Wayne, Mich.— The village plans to 
install a 1,000.000 gals. per day motor- 
driven centrifugal pump in connec- 
tion with a filtration plant soon to be 
opened. 


Breese, Ill.—The city plans to con- 
struct a 2200-volt, three-phase, a-c. 
power line, from Breese to Ariston, in- 
cluding transformer stations, poles, 
etc. Fuller & Beard, Chemical build- 
ing, St. Louis, are the engineers on the 
project. 


Chicago, Ill.—Felt & Tarrant will 
build a seven-story factory -addition 
and power plant at an estimated cost 
of $1,000,000. 

Princeton, Ill.—The city will pur- 
chase a new unit for its lighting plant, 
which will develop 400 hp., $17,000 
having been appropriated for the 
improvement. . 

Rockton, Ill.—Plans have been pre- 
pared for a new electric light system 
for the city streets. 

Roscoe, Il.—The city is planning 
the establishment of an electric light 


„and power plant. 


Springfield, Ill.—Montgomery 
Ward & Co., Chicago, will build a 
power house at its local plant, esti- 
mated to cost $20,000. 

Fond du Lac, Wis.—The Eastern 
Wisconsin Electric Co, will make im- 
provements in its power plant. cost- 
ing about $1,250,000. H. R. Ellis is 
the general manager of the company. 

Hartford, Wis.—Bids are being 
taken for a chain and pocket type coal 
elevator to be installed at the city 
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lighting and power plant. Wilham 
Radke is the city clerk of Hartford. 


Milwaukee, Wis.—The General 
Welding Manufacturing Co, 347 
Florida street, is building a one-story, 
40 by 50 ft. brick and concrete addi- 
tion to be equiped as a power house. 
The improvement will cost about 
$20,000. l 

Neillsville, Wis—The Duplex 
Storage Battery Co. is concluding ne- 
gotiations to remove its factory from 
Milwaukee to this city. The capital 
stock has been increased from $60,000 
to $250,000 to finance the construction 
and equipment of a new plant. A.G. 
Shedden, Neillsville, has been elected 
secretary and treasurer of the com- 
pany. 

Austin, Minn.—The Austin Electric 
Co. will build a transmission line to 
King and Segis to supply farmers in 
the vicinity of those towns. 

St. Joseph, Mo.—The Western Tab- 
let Co. will build a one-story power 
plant at its factory, 11th and Mitchell 
streets. The plant will be 40 by 100 
ft, and is estimated to cost about 
$35,000. 

St. Louis, Mo.—The Lignite Prod- 
ucts Co., 1100 Title Guaranty build- 
ing, is planning the development of 
extensive lignite properties in Texas 
and Louisiana, to be operated in con- 
nection with a by-product plant for 
the manufacture of fuel briquettes. 
Equipment for initial operation will 
be secured at an early date, including 
electrical generating machinery, 
motors and other apparatus. Walter 
Powell is the president of the 
company. 


St. Louis, Mo.—A valuation of $47.- 
035,000 has been placed on the proper- 
ties of the United Railways Co., ac- 
cording to information given out by 
the Missouri Public Service Commis- 
sion, The valuation was made in con- 
nection with a fare increase sought by 
the company. 


St. Louis, Mo.—Swift & Co., Chica- 
go, have completed plans for a one- 
story addition to itsspower plant at 
St. Louis, to cost about $100,000. 


York, Neb.—The city lighting svs- 
tem will be changed from a five-lamp 
cluster to a one-lamp system. <A. E. 
Mead 1s the city engineer of York. 


SOUTH CENTRAL STATES 
Litchfield, Ky.—The Grayson Coun- 


ty Telephone Co. has increased its 
capital stock from $5000 to $50,04). 


Louisville, Ky.—The Automatic 
Switch Light Co., 304 West Brecken- 
ridge street, recently organized to 
manufacture automatic switches ‘or 
electrical service and service and other 
specialties, is having preliminary plans 
prepared for its plant, and will call 
for bids about Sept. 1. J. W. Roberts 
is the president of the company. 

Smithville, Tenn.—The city council 
has approved plans for the construc- 
tion of a new transmission line to con- 
nect with the power plant of the Great 
Falls Power Co. at Rock Island. It 
is estimated to cost about $30,000. 

Attalla, Ala.—The Alabame Power 
Co. is rebuilding its local plant and 
will install additional equipment. 

Springdale, Ark.—Goss & Early. 
Favetteville, Ark., have purchased the 
local electric light and power plant 
and will remodel and improve it. 
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‘Monroeville, Ala—The city will 
construct an electric light and power 
plant. Address mayor of Monroeville 
for further information, 


Prattville, Ala.—J. L. Taylor, engi- 
neer, has prepared plans for the re- 
building of the hydroelectric plant of 
the Autraga Cotton Mills, recently 
destroyed by fire. The new plant will 
develop 300 hp. and is estimated to 
cost $32,000. 


Cleveland, Miss.—The Home Light 
& Ice Co. has filed notice of increase 
in its capital stock from $10,000 to 
$40,000 for extensions in its electric 
lighting plant. 


Little Rock, Ark.—The Little Rock 
Railway & Electric Co. will expend 
$313,000 in plant improvements. 


Little Rock, Ark.—The Little Rock 
Railway & Electric Co. is planning for 
extensions in its electric power plant, 
including a new turbogenerator, boil- 
ers, condensers and other auxiliary 
equipment. The company has ar- 
ranged for a bond issue of $263,000 
for this work and other expansion. 


Pine Bluff, Ark.—The Arkansas 
Light & Power Co. has completed 
construction on a 33,000-volt trans- 
mission line from England to Stutt- 
gart, enabling the company to supply 
electrical energy to 130 rice irrigation 
pumps and a number of towns and 
farms north of Pine Bluff. 


Muskogee, Okla—The Southwest- 
ern Bell Telephone Co. plans to install 
underground conduit for telephone 
cable, at an estimated cost of $700,000. 


Amarillo, Tex.—The Amarillo Pow- 
er and Light Co. plant was recently 
ered by fire with a loss of $100,- 


i Brownwood, Tex.—McCully & Co. 
is in the market for power equipment. 


Gainesville, Tex.—The Gainesville 
Telephone Co. plans improvements to 
its. system, at an estimated cost of 


$70,000, 


WESTERN STATES 


Brigham City, Utah—The city 
plans to rebuild and add new equip- 
ment to the city electric light plant. 
Address C. O. Roskelly, city mana- 
ger, for further information. 


Anaconda, Mont.—Construction of 
a power line from Butte to the Boston 
& Montana Development Co’s. mine 
in the Elkhorn district will be under- 
taken by the company according to 
John D. Pope, general manager. The 
mine plant requires about 1500 hp. 
Material for the power line is now at 
the property. 

Butte, Mont.—The Montana Power 
Co. this season has built 150 mi. of 
50,000-volt transmission line from 
Harlowton, via Roundup, to Billings, 
thus completing a circuit of Great 
Falls, Helena, Butte, Bozeman, Bill- 


ings, Roundup and Harlowton. 


Helena, Mont.—The Commercial 
Club has taken up with the city au- 
thorities the proposal to establish a 

new lighting system the full length of 
~ Helena avenue. 


Melville, Mont.—The Livestock 
Telephone Co. has been incorporated 
with capital stock of $3600. W. H. 
Donald and others are the incorpora- 
tors. $ 

Missoula, Mont.—A corporation is 
being formed to establish a hydroelec- 
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tric plant at the mouth of Rock creek, 


to develop about 20,000 hp. The 
greater part of power so developed 
will be used for pumping water for 
delivery in the Desmet irrigation dis- 
trict 


Rock Creek, Mont.—The state 
commissioners plan to erect power 
plant with-a capacity of 20,000 kw. at 
Rock Creek. 

Bonners Ferry, Ida.—Directors of 
the Kootenai Valley Commercial Club 
are discussing the matter of proceed- 
ing with a bond election to finance the 
construction of a municipal lighting 
plant. 


Bonners Ferry, Ida.—C. D. Aspin- 
wall, of the Westinghouse Electric & 
Manufacturing Co., has made a re- 
port on a proposed power site and 
plant on the Moyie river and an esti- 
mate of the cost of equipment. The 
proposed plant will require a 500-hp. 
hydroelectric unit, to operate under a 
head of 70 ft, and a steel penstock 
200 ft. long. 


Bellingham, Wash. — Application 
has been made by the Puget Sound 
Power & Light Co. for a 50-year 
franchise to extend its power lines 
over roads in Whatcom county and 
to many parts of the county not now 
supplied with light and power. 


Yakima, Wash.—The Pacific Power 
& Light Co. has plans for the con- 
struction of a boiler house, to cost 


$10,000. 

Klink, Cal.—The substation operat- 
ed by the Southern California Edison 
zo here was recently destroyed by 

re. 


INCORPORATIONS. 


Butler, Okla—The Butler Tele- 
phone Co. has been incorporated with 
capital stock of $5000. William Walk- 
er is the principal incorporator. 

Dallas, Tex.—The Dallas Power & 
Light Co. has arranged for a bond 
issue of $700,000 for extensions and 
improvements. The company will 
build an addition to its local power 
plant to cost about $100,000. 


Holland, Tex.—The Farmers Elec- 
tric Gin Co. has been incorporated 
with capital stock of $15,000. C. B. 
Starke, J. P. Edwards and W. A. Mc- 
Kee are the incorporators. 


Benten Harbor, Mich.—The Sara- 
nac-Automatic Machine Corp.. has 
been incorporated with capital stock 
of $400,000 for the manufacture of spe- 
ciat machinery. Edward Craig is the 
president of the company. 


Boston, Mass.—The Nokol Oil 
Burning Devices, Inc., has been in- 
corporated with capital stock of 
$75,000 to manufacture heating de- 
vices. Leslie B. Sanders, Newton, 
Mass., Peter Giunts and Ralph E. Jos- 
lin, Winchester, Mass., are the incor- 
porators. 


- Toronto, Ont.—The Instantaneous 
Electric Heater, Ltd., has been incor- 
porated with capital stock of $250,000 
to manufacture electrical goods, heat- 
ers, stoves, etc. James E. Day, Jo- 
seph P. Walsh, Frederick R. Marshall 
and others are the incorporators. 

Sea Cliff, N. Y.—H. S. Fitzgibbon & 
Co., Inc., has been incorporated with 
capital stock of $300,000, to manufac- 
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ture power-plant specialties. R. N. 
Phinney, R. W. Crawford and H. 
Schubert, 120 Broadway, New York 
City, are the incorporators. 
Pittsburgh, Pa. — The Concordia 
Electric Co. has been incorporated 
with capital stock of $200,000 to manu- 


facture safety lamps for miners. Emil- 


Winter, Dwight Winter and others 
are the incorporators. ¥ 

Petrolia, Ont.—The Orton Motor 
Co., Ltd., has been incorporated to 
manufacture motors, engines, machin- 
ery, tools, etc., with capital stock of 
$500,000. Alfred Orton, Detroit, 
Frank <A. Halstead, Port Huron, 
Mich., and John Frazier, Petrolia, are 
the incorporators. 

Montreal, Que.—D. J. Loomis & 
Sons, Ltd., has been incorporated to 
carry on a business of engineering and 
contracting with capital stock of 
$1,300,000. John P. Wells, Charles D. 
White and others are the incorpora- 
tors. 

New York, N. Y.—The Maxwell 
Electric Specialties Co. has been in- 
corporated with capital stock of 
$20,000. M. J., L. and S. Gallubier, 
855 Whitlock avenue, are the, incor- 
porators. 

New York, N. Y.—The Reed Wire 
Specialties Corp. has been incorpor- 
ated with capital stock of $500,000. 
C. A. Davidson, Mamoroneck, N. Y., 
and others are the incorporators. 

Wheeling, W. Va.—The White Sul- 
phur Motor Co. has been incorporated 
with $25,000 capital stock to manu- 
facture electrically driven motors. 
C. Myers, E. Z. Ramsey, B. M. Ayers, 
W. E. Williams and John Kessinger 
are the incorporators. 


i 


PROPOSALS 


Sealed proposals will be opened at 
the office of the Supervising Architect 
of the Treasury Department, Wash- 
ington, D. C., on Aug. 24, for the in- 
stallation of an electrically operated 
dumb waiter shaft and hoistway in 
the United States postoffice at Fitch- 
burg, Mass. Copies of the drawings 
and specifications can be obtained 
from the office of the supervising 
architect or from the custodian of the 
post office, Fitchburg, Mass. 


FOREIGN TRADE. 


[Addresses of firms referred to in these 
trade opportunities may be obtained by 
writing to the Bureau of Foreign and 
Domestic Commerce, Was ington, D. C., 
or its branch and local co-operative of- 
fices. Request for each opportunity 
Should be on a separate sheet and the 
file number given.] 

Lamp Sockets, etc. (33,194)—An 
electrical goods firm in Canada de- 
sires to purchase automobile acces- 
sories and small varieties of electrical 
goods, such as lamp sockets, adapters, 
and connectors. Quotations should 
be given f. o. b. shipping point. Pay- 
ment will be made by on sight draft. 

Electrical Supplies (33,198)—A man- 
ufacturer’s agent in Australia desires 
to secure an agency for the sale of 
all kinds of supplies and wire for elec- 
tric household and office appliances, 
also mica and general electric supply 
lines. 
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FINANCIAL NEWS 


Comment on the Financial Outlook in the Electrical Industry, New Securities, Reports of 
Earnings, Dividends and Utility Stocks 


Montana Power Co. Reports Heavy 


Increase in Earnings. 


The Montana Power Co. for the six 
months ended June 30 reported net earn- 
ings after taxes and fixed charges of 
$1,879,342, against $1,422,716 for the cor- 
responding period of last vear. The fig- 
ures furnish a good basis for estimating 
What the company can be expected to 
show this year. It is believed that earn- 
ings available for the common stoek will 
approximate close to $7 a share on the 
466,333 junior shares outstanding and en- 
titled to dividends against $3.43 a share 
earned last vear. 

The net earnings after fixed charges 
and allowances for preferred dividend re- 
quirements for the six months just re- 
ported are equal to $3.30 a share on the 
common stock. However, this does not 
include a depreciation charge which is 
not computed until the end of the year. 
Last year this item was carried at $300,- 
000, and if a similar charge-off is made 
at the end of this year, earnings on the 
common for the first half were $2.98 a 
share, or at an annual rate of $5.96. 
Further improvement in earnings is 
looked for, though it is pointed out that 
during the summer months earnings are 
somewhat smaller due to a lessening de- 
mend for gas and electricity from do- 
mestic users. 

General conditions in Montana have 
improved considerably this year. In 1919 
at this time the state was suffering from 
a severe drought which was reflected in 
poor earnings. There is now abundance 
of water for hydroelectric and crop use, 
The activity of the zine and silver min- 
ing industries throughout the State has 
helped earnings to some extent as they 
are large users of power. The comple- 
tion of the extension of lines to the coal 
mines at Roundup and Carpenters Creek 
is expected soon and electrical energy 
will then be delivered to this industry. 


Cumberland County Power & Light 


Co. 
1920. 1919. 
May gross .......... $ 239.753 $ 201,289 
Net after taxes .... 72.170 46,N8L 
Surplus after charges 16,262 2.784 
Twelve months gross 2,926,660 3,060.68 
Net after taxes...... 998.579 931,102 
Surplus after charges 329.322 147.358 
Balance after pre- 
ferred dividends .. 191,322 9,358 


Nevada-California Electric Corp. 


1920. 1919. 
May gross ........... $ 250,658 $ 214,442 
Net after taxes ...... 129,647 129,525 
Total income ........ 128,453 129.328 
Surplus after charges 56.543 5S.0TT 
Five months gross... 1,142,420 917 440 
Net after taxes ...... 579,199 929.147 
Total income ........ 575,880 627.422 
Surplus after charges 219,817 1£6,5S8 


Adirondack Electric Power Co. 


. 1920. 1919. 
June fross .......... $ 177.464 3 123,591 
Net after taxes ..... 53,242 53.262 
Suiplus after charges 25.203 26,360 
Twelve months’ gross 1,984,725 1.787.550 
Net after taxes ..... 711.220 . 498 464 
Surplus after charges 384,709 230,250 


Blackstone Valley Gas & Electric Co. 


1920, 1919, 
MAY -2TOSS es fses nee $ 248.999 $ 195,564 
Net earnings ........ 60,341 LOST 
Surplus after charges 44.481 oT ATA 
Twelve months gross. 2,949,172 2530148 
Net earnings ........ SORAN GHZ BNE 
Surplus after charges 548,127 373.150 


Reading Transit & Light System. 


1920. 1919. 
May eross ........... $ 271.551 $ 223,572 
Net after taxes ...... 21,433 41.367 


Plan Merger of Eight Companies in 


Eastern Pennsylvania. 


To effect a merger of eight public utili- 
ties in the Allentown, Pa., district, re- 
cently approved by the State Public Ser- 
vice Commission, the Pennsylvania Pow- 
er & Light Co. has arranged for a stock 
issue of $9,791,132, the proceeds to be 
used in part for proposed plant exten- 
sions and line betterments. The com- 
anies, to operate under the name noted, 
nelude the Lehigh Valley Light & Pow- 
er Co.. Northern Central Gas Co., Colum- 
bia & Montour Electric Co., Northumber- 
land County Gas & Electric Co., Harwood 
Eleetric Co., Schuylkill Gas & Electric 
Co., and Pennsylvania Lighting Co. The 
operation will be conducted in the future 
as one property, with various power sta- 
tions connected by high-voltage trans- 
mission lines. Additional facilities as 
now being planned are to provide for the 
heavy increasing demands for power 
from the different industries in this sec- 
tion. The new company will be under 
the jurisdiction of the Electric Bond & 
Share Co., 71 Broadway, New York City. 


Southern California Edison Co. 


1920. 1919. 

June gross .......... $1,1S85.662 $ 846.794 
Net earnings ........ 291.964 469,028 
Total income ........ 720,561 596,524 
Surplus after interest 
* charges ............ 462,078 338,752 
Six months’ gross... 5,356,293 4.273.986 
Net earnings ........ 2,742,515 2,494,055 
Total income ........ 3,481,221 3,094,178 
Surplus after interest 

charges odie ae ks 1,966,356 1,514,098 


Tennessee Railway, Light & Power 


Co. 
1920. 1919. 
May gross ........... $ 545.713 $ 421,082 
Net after taxes ..... 200,805 131,352 
Surplus after charges 72.172 1.407 
Twelve months’ gross 5,889,716 5,689,756 
Net after taxes ..... 2,132,210 2,241,500 
Surplus after charges 583.706 712,423 


Havana Electric Railway, Light & 


Power Co. 
1920. 1919. 

May gross ........... $ 946,301 $ 740,304 
Net earnings ........ 483,993 387.628 
Total income ........ 495.463 407,062 
Surplus after fixed 

charges ........0.8 366,866 215,568 
Five months’ gross .. 4.587.376  3.576,815 
Net earnings ........ 2,329,914 1,800,638 
Total income ......... 2,359,044 1,853,015 
Surplus after fixed 

ChargeS ....e..e006. 1,412,407 761,869 

Mississippi River Power Co. 
1920. 1919. 

May gross ........... $ 238,349 $ 198,593 
Net earnings ........ 185,862 151.421 
Surplus after charges 86,613 48,135 
Twelve months gross. 2.452.639 2,222,690 
Net earnings ......-- 1,916,587 1,741,160 
Surplus after charges 788,560 497,689 


New England Co. Power System. 


1920. 1919. 
May exross ........ ...$ 472,459 $ 293,156 
Net after taxes ...... 150,108 140.799 
Surplus after charges "83.204 75,853 
Twelve months gross. 4,973,703 3,800,686 
Net after taxes ...... 1,517,783 1,443,124 
Surplus after charges 730,434 709,448 
Dividends. 


The J. G. White Engineering Corp., 
New York City. has declared its annual 
dividend of 144% on its common stock, 
payable Sept. 1 to stockholders of rec- 
ord Aug. 16. The company has also de- 
clared an extra dividend of 6% payable 
at the same time. 


The Brooklyn Edison Co. has declared 
its regular quarterly dividend of $2 a 
share, payable Sept. 1 to stockholders 
of record Aug. 20. 


The American Water Works & Elec- 
tric Co. has declared its regular quar- 
terly dividend of 1%% on its 7% cumula- 
tive preferred stock, payable Aug. 16 to 
stockholders of record July 31. 


WEEKLY COMPARISONS OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 


Quotations furnished by F. M. Zeiler Co., Rookery Bldg., Chicago. 


Public Utilities— 


Div. rate. Bid Bid 
Percent. July 27. Aug. 3. 


Adirondack Electric Power of Glens Falls, common........ er 6 10 13 
Adirondack Etectric Power of Glens Falls, preferred........... 6 70 72 
American Gas & Electrice of New York, comimmon.........+.6- 10+extra 100 97 
American Gas & Electric of New York. preferred...........5. ER 6 36 34 
American Light & Traction of New York, common........... AAE : 121 116 
American Light & Traction of New York, preferred.......... ee 6 81 $1 
American Power & Light of New York, common............6.. x 4 47 44 
American Power & Light of New York, preferred.............. . 6 65 65 
American Public Utilities of Grand Rapids, common......... oik mi 4 4 
American Public Utilities of Grand Rapids. preferred........ Sea 7 16 15 
American Telephone & Telegraph of New York ............6- mn Je 91 90 
American Water Works & Elec. of New York, common....... T a 2 2 
American Water Works & Elec. of New York, particip......... A 7 6 5 
American Water Works & Elec. of New York, first preferred... ie 36 35 
Appalachian Power, COMMON ........cccc ccc cece cece eee e ce ceee: a pea 6 4 
Appalachian Power, preferred: 3.44.4 i255 cess nae eetus teweaa ds 7 18 17 
Cities Service of New York, COMMON.......... ccc cece eee ees +extra 316 300 
Cities Service of New York. preferred............. ccc cece eee gee 6 66 65 
Commonwealth Edison of Chicago wo... cc ee ee ee eee eee aie 8 102 100 
Comm. Power, Railway & Light of Jackson, common......... sth 2 18 17 


Comm. Fower, Railway & Light of Jackson, preferred...... 6 
Federal Light & Traction of New York, common............. F 
Federal Light & Traction of New York, preferred.......... . 
Northern States Power of Chicago, common . : 
Northern States Power of Chicago, preferred............... ex.div.7 76 75 
Pacitie Gas & Electric of San Francisco, common x 
Public Service of Northern Minois, Chicago, common 7 
Publice Service of Northern Illinois, Chicago, preferred 6 


Standard Gas & Electric of Chicago., common............66. eae ee 13 18 
Standard Gas & Electric of Chicago. preferred. ........00... fale 6 35 35 
Tenressee Railway, Light & Power of Chattanooga, common.,., es lo 1 
Tennessee Railway, Light & Power of Chattanooga, preferred... 6 2 “4 
United Light & Railways of Grand Rapids, ecommon......... es 4 19 18 
United Light & Railways of Grand Rapids, preferred........ Jea 6 58 56 
Western Power of San Francisco, common .......... cece eee ea ee i 15 21 
Western Union Telegraph of New York ............0200c ce ees extra. 82 80 
Industrials— 
Electrice Storage Battery of Philadelphia, common .......... Btn 4 100 98 
General electric of -Scnenectady | .6. ccse es onsen es 40% Sb ba ban oe 8 146 146 
Westinghouse Electric & Mfg. of Pittsburgh, commen ... ae 7 52 52 
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Demonstrating Industrial Lighting 


Description of Exhibition Rooms in Cleveland and at Con- 
vention of Ohio Electric Light Association — Commonwealth 


Edison Co. Compares Proper 


Description and discussion alone cannot con- 
vey a full understanding and appreciation of the 
new standards in industrial illumination. Its 
attributes and potentialities must be made known 
through demonstration. Good lighting must be 
seen, felt and experienced; it should be con- 
trasted directly with conditions of the kind that 
still prevail generally. With such assistance, the 
central-station representative soon comes to un- 
derstand the elements of proper factory illumina- 
tion and realizes the enormous opportunity he 
has to serve industry while at the same time 
multiplying several times the revenue from this 
load. By demonstration, also, the associated 
electrical interests of a given community can ac- 


quire the common understanding of the subject 
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and Improper Factory Lighting 


necessary to undertake a program through which 
the consumer will be adequately served with 
equipments of the proper kind properly installed, 
and thus remove the limitations on the amount 
of light which the factory can profitably employ. 
And, finally, a demonstration forms, by all odds, 


‘the most effective of all lighting sales methods. 


It offers the opportunity of arousing the interest 
and of educating not only officials of individual 
plants, but also entire engineering, trade and 
business organizations. 

The demonstrations that have been presented 
at recent conventions have been based upon one 
developed during the past year to present the 
new standards in industrial lighting, show how 
they have come about and what they mean to 
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Interior of Industrial Lighting Demonstration Room at the Ohio Electric Light Association Convention. 
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interior of Demonstration Room Developed at Nela Park. 


industry before a large group of people. It 
was desired to show that, with popular instru- 
ments of measurement in use, factory lighting 
has become a definite quantitative art; that the 
requirements can be analyzed readily and met 
easily with modern standardized equipments, and 
that there are actually vast apparent differences 
between the old methods and the new standards. 
The demonstration appeared to be effective, and 
requests for its repetition came from many 
sources. It was made under conditions repre- 
sentative of those to be found in many other 
locations and is described here to furnish such 
suggestions as it may for installations in other 
cities. 


. DESCRIPTION OF Room USED FOR DEMONSTRA- 
TION PURPOSES. 


The installation was made in a section of a 
building erected for garage purposes, but used 
temporarily as a factory cafeteria. The room is 
50 ft. wide with open steel trusses, has a total 
ceiling height of 17 ft. and a clear height under 
the trusses of 14 ft. These trusses divide the 
room into 16-ft. bays, three of which were cur- 
tained off with gray canvas and forming a room 
substantially 50 ft. square for the demonstra- 
tion. The walls and ceiling were of a medium 
color. 


A general view of the demonstration room is 


shown in one of the accompanying illustrations. 
Another illustration shows a portion of the inte- 
rior of a similar demonstration room arranged 
and used at the recent convention of the Ohio 
Electric Light Association. However, this room 
was only 30 ft. square, but served quite well to 
illustrate the methods of display and to show the 
relative merits of the various lighting arrange- 
ments. 


DETAILS OF THE GENERAL LIGHTING SYSTEMS 
DEMONSTR. ATED AND COMPARED. 


Types of lamps and reflectors used, height of 
suspension and other details of the various light- 
ing arrangements are shown in the accompany- 
ing dimensioned sketch. The original installa- 
tion, providing for the use of the space as a fac- 
tory cafeteria, consisted of three bowl-frosted 
lamps in shallow-dome reflectors at the centers 
of the bavs. The three overhead units were sup- 
plemented with a number of drop lamps, both 
large and small, with and without reflectors, to 
simulate more nearly conditions as found in a 
large percentage of factory interiors at present. 

System “A” is made up of sixteen 1o00-watt 
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clear lamps with deep-bow! reflectors, the re- 
flectors being attached to cords so that they can 
be pulled up away from or lowered over the 
lamps. These units are spaced on 13-ft. centers 
and are mounted 10o ft. 6 ins. above the floor 
level. This arrangement of units gives average 
illumination intensities on the table tops of 2.9 
foot-candles with bare lamps and 4.1 foot-candles 
with the reflector in place. The variation in 
illumination ranges from 3 to 6 foot-candles 
when the reflectors are used. 

System “B” is of slightly higher wattage than 
system “A,” there being nine 200-watt bowl- 
enameled lamps installed in RLM standard dome 
reflectors. These units are spaced on 20-ft. cen- 
ters and are suspended ro ft. 6 ins. above the 
floor. The illumination obtained averages 5.5 
foot-candles with a variation of from 1.9 to II 
foot-candles. 

Svstem “C” is made up of sixteen 200-watt 
bowl-enameled lamps in RLM standard dome re- 
flectors. Systems “B” and “C” taken together 
comprise a total of twenty-five 200-watt lamps 
suspended in reflectors at a height of 10 ft. 6 ins., 
and with the units spaced on Io-ft. centers. This 
combined system gives an average illumination 
sf 15 foot-candles, with a range of from 14 tu 
16 foot-candles at different points around the 
room. 

System “D” includes a total of nine 200-watt 
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Sketch Showng Arrangement of Demonstration Room at 
Nela Park. 
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bowl-enameled lamps in dome reflectors with 
glass tops. The spacing in this system is 17 ft. 
and the suspension height is 14 ft. 6 ins. The 
total range of illumination is from 4 to 6 foot- 
candles, and the average illumination is 4.9 foot- 
candles. Opaque cones, attached to cords, may 
be added to the units of this system to show the 
actual effect of the glass-top portion of the 
reflector. 

System “E” is made up of nine 500-watt bowl- 
enameled lamps suspended 14 ft. 6 ins. above 
the floor in RLM standard dome reflectors. The 
spacing in this system is 17 ft. and the average 
illumination is 14 foot-candles. 

System “F” comprises sixteen 500-watt type 
C-2 lamps in 20-in., one-piece diffusing and re- 
flecting glass inclosing units. The height of 
suspension is 14 ft. 6 ins., and the spacing is 
on 13-ft. centers. An average illumination of 
11.5 foot-candles is obtained with this system. 

In considering these various systems and the 
results obtained, it should be borne in mind that 
the equipment was all new and that allowance 
should be made for certain depreciation in 
service. 


PLATFORM APPARATUS FOR PRESENTING VARIOUS 
LIGHTING EFFECTS. 


A small platform was erected in one corner of 
the room and the control of all lighting units 
brought to a switchboard at this point. A rheo- 
stat in the main circuit permitted reduction of 
the voltage of the various systems to at least 15 
volts below normal. At the back of the platform 
was a large box lined with black velvet and open 
at the front, in which were three vertical wooden 
bars of different cross-sections, and lighting cir- 
cuits providing illumination from any or all 
directions. A screen for the projection of lan- 
tern slides ‘was placed above this box. In the 
roof truss, above and to the front of the stage, 
was mounted a 250-watt floodlight with its beam 
directed to the stage. A rheostat was placed in 
series with this lamp so that the intensity of 
illumination on the stage could be varied at will. 

A large card in the form of a Snellen chart, so 
modified as to reduce the gradation in size be- 
tween rows of letters, was available for mount- 
ing on an easel. In addition, there was provided 
a device for exposing a desired letter or group 
of letters for a short period. 

At one side of the stage was a row of lamps 
with clear bulbs, diffusing bulbs, diffusing globes, 
etc., for use in analyzing glare. Below these was 
placed a chart with lettering of various sizes and 
a translucent center spot, behind which was 
placed a 300-watt lamp connected with a rheostat. 

Large charts showing plan views of the room, 
the different systems of lighting, and indicating 
the position of the various tables, were available 
in discussing the results obtained. A blackboard 
completed the platform equipment. 

On the tables at which the audience sat were 
placed foot-candle meters for measuring the illu- 
mination, bright tinned pans and lids for ob- 
serving reflected images of light sources, and 
castings of such complication as to indicate the 
shadow conditions. 

Visual acuity may be demonstrated by the use 
of the modified Snellen chart. By illuminating 
the chart to an intensity of 1.5 to 2 foot-candles, 
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and then to 12 or 15 foot-candles, it is found that 
an additional line or two can be read from any 
point in the room with the higher illumination. 
The time element in vision may be illustrated 
by means of the apparatus for exposing letters 
or other characters for measured short intervals. 
Letters that cannot be identified, when exposed 
for a given time with an illumination of 1.5 to 2 
foot-candles, are easily distinguished when sub- 
jected to an intensity of 12 to 15 foot-candles. 
This demonstration, together with the demon- 


Demonstration Room Inclosed With Cloth Walls. 


stration of visual acuity, show conclusively that 
adequate lighting permits the observer to see 
more and to see quicker than when inadequate 
lighting is provided. 

Direction of light has a definite effect on 
vision, as may be demonstrated by the use of the 
shadow box shown prominently in the illustra- 
tion of the equipment used at the Ohio Electric 
Light Association convention. When the three 
wooden bars in the shadow box are illuminated 
from four sides, their appearance is substantialiy 
identical. With light largely directed from one 
side, however, they stand out distinctly as of 
round, triangular and square cross-section. Thus 
is shown the importance of differences in bright- 
ness, that is, light and shade, in revealing the 
form of objects. 

Glare and its effect on the accuracy of vision 
is demonstrated- by means of the glare chart 
already mentioned. With increasing voltage on 
the lamp behind the glare chart the smaller let- 
ters near the bright spot became obliterated, evi- 
dencing the truth of the statement carried on the 
chart, “A bright light near the line of vision 
greatly reduces one’s ability to see detail.” As 
the brightness is further increased the chart can 
be viewed only with discomfort. Thus the ef- 
fects of glare, both in interfering with vision and 
in causing discomfort, are emphasized. The row 
of units above the chart is used to show the 


cr 
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Apparatus for Demonstrating Visual Acuity, Value of 
Shadows, Etc. 


effects of brightness and total quantity of light 
in causing glare. The effect of the position of 
the light source with respect to the eye may be 
indicated by raising and lowering a bare lamp 
above the platform. 

Glare from unshaded light sources is illus- 
trated by the bare lamps of the original system 
and system “A,” contrasted with the results 
when the reflectors are lowered over the lamps. 
Reflected glare from bright surface is apparent 
in the tinned pans. The value of the bowl- 
enameled lamp and the inclosed diffusing unit in 
minimizing the effects of images of the units can 
be clearly demonstrated. The effect of contrast 
between the lighting units and the background 
may be studied by comparing the results under 
systems “A” or “BC” with those of systems 
“D” and “F,” which transmit light for the illu- 
mination of the ceiling. | 

Color of light is shown to have definite effects 
on the quality of vision by experimentation with 
system “F,” employing the so-called daylight 
lamps. Various colors are better identified un- 
der the whiter light, and better effects are pro- 
duced when the white light is mixed with dav- 
light by opening doors or window shutters. 


DISCUSSION OF RESULTS OrSERVED DURING THE 
DEMONSTRATION. 


Data already given for the conditions as de- 
scribed -for system “A” show that reflectors 
actually increase the amount of light on the 
tables located at various places in the demon- 
stration room. Non-uniformity resulting from 
too wide spacing of units for a given mounting 
height is indicated by system “B,” where the 
illumination directly under the units is found to 
be six times that midway between lamps. Sub- 
stantially uniform illumination is obtained by the 
same number of units mounted higher in system 
“D,” whereas the combination of systems “B” 
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and “C” gives a sufficiently close spacing to ob- 
tain uniformity at the lower mounting height. 

The value of soft luminous shadows is illus- 
trated by comparing the sharp deep shadows pro- 
duced with the clear lamps in small reflectors, 
system “A,” or by an insufficient number of 
units, system “C,” with the improved results 
under systems “BC,” “D,” “E” and “F,” where 
most of the light is redirected from larger re- 
flector surfaces with, in some cases, a consider- 
able amount from the ceiling and walls. The 
general impression produced by different types 
of lighting installations may be noted in com- 
paring the dark ceilings and walls characteristic 
with the deep bowl reflectors, the better illumina- 
tion of side walls with dome reflectors, the im- 
proved illumination of ceilings as well as walls 
with the glass-top dome reflectors, and the at- 
tractive appearance of ceilings, walls and the 
units themselves when the glass inclosing units 
are employed in system “F.” 

By means of the rheostat in the main circuit, 
the voltage of the lamps may be reduced by 
varying amounts to indicate the effect on light 
output. The foot-candle meters will show directly 
the great decreases in illumination with voltage 
reductions.much below normal. 


PROVING THE THEORY OF “Too MucuH LIGHT’ 
Is A FALLACY. 


The popular fallacy of “too much light” may 
be shown to result from the use of improper 
units which cause excessive glare. All the light- 
ing systems can be turned on simultaneously, 
giving an intensity of about 50 foot-candles, re- 
vealing all details of objects perfectly and with 
entire comfort to the audience. This intensity, 
when compared with the much higher intensities 
which prevail near windows and outofdoors un- 
der good daylight conditions, shows that the 
present new standards, although much higher 


. than those of the past, are far below anything 


that might be called “too much light.” 


CONSIDERATIONS IN SELECTION OF’ A DEMON- 
TRATION Room. 


A room about 50 ft. square, with a 15-ft. or 
somewhat higher ceiling, is of ideal size for an 
industrial-lighting demonstration. If the room 
has the general appearance of a factory interior, 


Model Factory Room Where Six Types of Modern In- 
dustrial Lighting Are Shown by Commonwealth 
Edison Co., Chicago. 


August 14, 1920. 


and tables or benches can be provided at which 
the audience can be seated, its use is rendered 
most effective. A high ceiling is valuable in 
showing the important relation between mount- 
ing height and spacing distance. A satisfactory 
demonstration may, however, be made in a room 
which is somewhat smaller; it is desirable that 
the width be at least 30 ft., and the length prefer- 
ably greater, so that three rows of units may be 


Improperly Lighted Workroom Displayed by Common- 
wealth Edison Co., Chicago. 


installed. It is not possible to represent the 
lighting effects which would actually result in 
typical manufacturing interior in a room so 
small that only a few units can be installed. 
Many central-station companies have rooms 
which could readily be adapted to this purpose, 
and at the same time continue to serve for uses 
of a character with which demonstrations will 
not seriously interfere. Such rooms may be in 


use as meter-testing laboratories, garages, re- . 


serve power plants, etc. In some cities the asso- 
ciated electrical interests may find it desirable to 
utilize a vacant store room, factory loft, or the 
like. The Commonwealth Edison Co., Chicago, 
has recently fitted up an effective installation in 
a part of the main floor of its general office 
building. Machine tools, benches, racks, etc.. 
make the conditions typical of the shop, and the 
demonstration is most convincing. The location 
has the advantage of accessibility. 


SOME FACTS ABOUT WATER HEAT- 
ING WITH ELECTRICITY. 


Electric Water-Heater Idea the Foundation for 
Some Stock Promotion in Which Glowing 
Claims Prove Misleading. 


By H. BORKER. 


Scheming promotors have used the electric 
water-heater idea as a bait to extract money from 
the public. They generally used in their appeals 
ambiguous statements, including such catchy 
phrases as “lamp-socket device,” “oceans of boil- 
ing water free” and the like. 

Every electrician and engineer knows that the 
amount of heat to be generated from any electric 
circuit depends upon the amount of energy flow- 
ing in the circuit. Efficiency of electric heating 
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units is measured by the maximum amount of 
heat obtained from the minimum consumption of 
electricity. 

The principle of the faucet type of electric 
water heater involves the flowing of a stream of 
water through the pipe to which the heater is at- 
tached and, when hot water is desired, the turn- 
ing on of the electricity by means of a switch, or 
in some cases, by the handle of the faucet which 
also operates the switch. As an example there is 
the non-portable type which screws onto the pipe 
in place of the ordinary faucet. The handle of 
this type has three positions, upright for “off,” to 
the right for “hot,” and to the left for “cold.” 
The faucet handle operates in unison with the 
switch so that when hot water is desired the turn- 
ing of the handle to the right performs the dual 
operation of allowing the water to pass over the 
resistance element and out through the faucet ; at 
the same time turning the switch to the “on” po- 
sition allows the water to bypass the resistance 
element and flow direct from the pipe to the out- 
let. The bypass is important because the resist- 
ance element cannot last very long if the cold 
water is permitted to pass over the hot wires. 

Considering the lamp-socket device in relation 
to heating water it is found that the maximum 
capacity allowable for a lamp socket is 660 watts, 
or 6.6 amperes at 110 volts. A kilowatt-hour of 
energy contains 3412 B.t.u., and 1 B.t.u. of heat 
will raise 1 lb. of water 1 deg. F. Assuming that 
the water is supplied to the device at a tempera- 
ture of 50 deg. F., and it is desired to raise it to 
210 deg., the temperature of the water must be 
raised 160 deg. To raise 1 lb. of water (equal to 
o.r gallon) to the desired temperature requires 
160 B.t.u.; thus one whole gallon of water re- 
quires 1600 B.t.u. Therefore, with the maximum 
of the lamp socket at 38 B.t.u. it will raise the 
water 160 deg. in a quantity of less than one-fifth 
of a pint, the supply getting down to a mere 
dribble. l 

There is no kind of heating element in exist- 
ence that can extract more heat from an electric 
circuit than it contains. Any assertion to the con- 
trary is intended to deceive for the purpose of 
illegal gain. 


FARMERS COMBAT GYPSY MOTHS 
WITH VACUUM CLEANERS. 


An electrical dealer at Lakeville, Vermont, sold 
a vacuum cleaner to a woman who suffered con- 
siderable damage as a result of the invasion of 
the Green Mountain country by the gypsy moths 
a year ago. Despite several weeks of constant 
effort on her part picking the pests off her trees 
and arbors by hand, and then immersing them in 
gasoline, she was unable to keep. up with their in- 
roads and lost most of her fruit crop. 

During the past winter she devoted all her 
spare time searching for a more effective cure 
for the moths and finally decided to try electrical 
methods.. Long lines of wires were installed in 
her orchard and a vacuum cleaner purchased. As 
a result when the pests returned this summer she 
attacked their nests, applying the eleaner to the 
trees and shrubs. Her experiment has proven 
such a success that several other farmers about 
Lakeville are installing electric vacuum cleaners 
for the same purpose. 
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Automatic Substations tor Street- 
: Lighting Service 


Present Developments in Street-Lighting Design and Operation 
in City of Milwaukee — Extracts from Paper Before Western 
Society of Engineers and Illuminating Engineering Society 


By F. A. VAUGHN 


Consulting and Illuminating Engineer, City of Milwaukee. 


Briefly the new street-lighting system of the 
city of Milwaukee may be described as being of 
the constant-potential series type. The city is 
divided into a certain number of approximately 
rectangular areas, each area containing a com- 
plete street-lighting circuit divided into two or 


more sub-circuits or series-loops. Usually, at a - 


point about which four or more of these rectang- 
ular areas cluster, a substation 1s located, through 
which these series street-lighting circuits are con- 
nected to the ordinary 2300-volt constant-poten- 
tial 6o0-cycle feeders of the public utility com- 


pany’s regular commercial a-c. system. Multiple 
transformers are utilized for this connection be- 
tween the series circuits and the constant-poten- 
tial feeder, adjustment of voltages being made 
by means of the taps on the primaries and sec- 
ondaries of the transformers. 

At these substations are installed the necessary 
time-switches for lighting and extinguishing the 
circuits, the time-limit overload relays, the oil 
circuit-breakers for protection of the various me- 
tering devices, the testing connections and other 
paraphernalia shown in the illustrations. The 


Fig. 1.—Diagram Showing Connections of Street-Lighting Circuits In the City of Milwaukee. 


August 14, 1920. 


- 


typical series circuit may contain various sizes of 
lamps in single, double and multiple styles of 
units, all supplied with constant current from the 
secondaries of series- -multiple transformers 
placed in the ground at or near the bases of the 
concrete lamp post. 

Fig. 1 indicates schematically how these units 
may vary from single-lamp units of any desired 
-candlepower to double-bracket units supplied by 
two-coil transformers with common return or 
how several units may be connected in a group 
fed by a “safety-coil’” or. group. transformer. 
Circuits may be divided into as many sections as 
is desired by increasing the number of small 
transformers and grounding midway between 
each pair of main transformers. This makes it 
feasible to operate the circuits in a group with 
only a comparatively small area “out,” the par- 
ticular loop which is open-circuited being by- 
passed through the ground at the station and the 
ground at the center of the loop. With this ar- 
rangement one-half of any given loop will com- 
prise the maximum number of lamps “out” due 
to any single case of open-circuiting. The appa- 
ratus indicated in the central portion of the dia- 
gram consists of primary transformers, oil cir- 
cuit-breakers, overload relays, time-switches, dis- 
connecting potheads and such apparatus as orig- 
inally wás included in the substation, and repre- 
sents what is actually known in this system as a 
substation. 

There are a number of these substations in 
various parts of the city, each of which controls 
a number of circuits as indicated by the diagram. 
Substations have been designed and developed in 
three forms to meet the requirements of the vari- 
ous places available for installation. The three 
designs include overhead, underground and in- 
door types, the indoor stations being suitable for 
installation in school houses, fire stations and 
other public buildings. 

Fig. 2 shows the first overhead substation 


Fig. 2.—First Overhead Street-Lighting Substation In- 
stalled in Milwaukee. 
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which was hurriedly installed in April, 1915, for 
the purpose of controlling the’ entire original 
demonstration installation. This original station 
is still operating satisfactorily. The permanent 
overhead substations, one of which is shown in 
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Fig. 3.—Present Standard Type of Overhead Street- 
Lighting Substation. 


Fig. 3, present a neater appearance and are more 
complete in design and more permanent in con- 
struction, but of the same general type as the 
original station. 

Since the conventional type of street-lighting 
substation controlling a section of this character 
would contain some type of movable-coil regula- 
tor, attention is called to the fact that nothing of 
this nature exists in this substation. The trans- 
former utilized was actually not designed as an 
automatic regulator for the circuit, but as an effi- 


- 


TABLE SHOWING VOLTAGES DERIVED FROM 
VARIOUS SECONDARY TAPS ON THE 
MULTIPLE TRANSFORMERS. 


4.125 Kv-a. 

š 16.5 Kv-a. 10.25 Kv-a. Trans- 

Terminals Transformers. Transformers. formers. 
Used. Volts. Volts. Volts. 

6 ana {9 a oa 1,965 1,220 380 
Sranda Aranera 2,005 1,245 460 
Suna Moaier 2,040 1,270 475 
S ONG. WSs a2ecsas 2,085 1,295 490 
8 and 13... 2,125 1,320 505 
koana Gs. 26s kas 21i 1,345 520 
S and “Bhs oa Karns 2.215 1,370 535 
BANG IOsarereas 2,260 1,400 550 
e anad lineis 2,305 1,430 565 
T oand Be ssavca ss 2,350 1,460 58O 
S and. 29s... cakes 2,400 1,490 595 
S e o AE EET 2,450 1,520 610 
S -and Air dadwnex 2,500 -1,550 25 


cient means of transformation to the voltage re- 
quired by the series secondary circuit, which 
voltage is dependent upon the number and wat- 
tage of the street- -lighting units connected in 
series. Its main feature is the multiplicity of 
taps on the primary and secondary coils provid- 
ing for the manual adjustment of the average 
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ratio of transformation to accommodate any 
transformer to the voltage required by the series 
secondary circuit. There are six taps on the pri- 
mary coil and thirteen taps on the secondary coil 
of each transformer, the primary taps covering 
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Fig. 4.—Serles-Circuit Testing Station installed in 
Abandoned Fire-Alarm-Box Pedestal. 


a range of from 2000 to 2375 volts. Secondary. 
taps have voltage ratings of 380 to 625 volts for 
the 4.125 kv-a. transformer, 1220 to 1550 volts 
for the 10.25 kv-a. transformer and 1965 to 250c 
volts for the 16.5 kv-a. transformer. 

While every effort was made to design a high- 
grade, efficient transformer, the details of design 
do not possess sufficient novelty to make their 
description interesting. It is sufficient to note 
that these transformers do not perform the usual 
regulation functions expected of primary. street- 
lighting transformers in the ordinary practice. 

Certain other small pieces of apparatus such 
as time-switches, recording meters, relays, cut- 
outs, etc., are installed in connection with the 
substations. The time-limit overload relay is 
undoubtedly, the most interesting of these-vari- 
ous pieces of equipment. The relays in use have 
been quite successful in protecting the circuits 
against wholesale burnouts due to grounding. It 
may be stated that the loss of lamps through this 
cause is practically nil. The induction-type re- 
lay used gives very satisfactory range of inverse- 
time and current adjustment. This adjustment 
has been checked periodically and has been found 
to remain constant. 

In case short-circuits or grounds do occur on 
the cable the trouble can be located quickly 
through inspections and the use of exploring-coil 
type of test sets and other instruments which 
can be inserted into the circuit at various points. 
A special test station arranged for the easy con- 
ee of the desired instruments is shown in 

ig. 4. 
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The almost entire absence of trouble thus far 
has made the outages on this system practically 
negligible. Individual lamp burnouts, as can be 
seen by the schematic diagram, Fig. 1, do not, of 
course, affect the rest of the system or circuit, 
unless there should be an unusually large number 
of lamps burn out in one series. The circuit 1s 
self-regulating to such a degree as not to affect 
the illumination under any reasonable conditions, 
and as more and more lamps burn out the lamp 
filament current gradually reduces, so that, under 
extreme conditions, the circuit 1s self-protecting 
and the lamps are not subjected to excessive cur- 
rent. The illumination, of course, drops in ac- 
cordance with the characteristics of the filament 
of the gas-filled tungsten lamp. 

In order to anticipate the possibility that a 
change in the desired intensity of illumination on 
any given street might be desired, because of 
increased traffic or change of type of business or 
buildings on the street, the series-multiple lamp 
transformers for this system were designed with 
a view to making their overload and underload 
characteristics rigidly conform to good practice 
under such anticipatory conditions. Therefore, 
size 1 transformer was so designed that its 100% 
point falls between the load of a 100-candle- 
power lamp and that of two 8o0-candlepower 


lamps in series. It, however, was also designed | 


to operate with the next larger sized lamp in the 
system, namely, 250 candlepower. Size 2 trans- 
former was built for both the 250-candlepower 
and the 400-candlepower 6.6-ampere lamp. Size 
3 was designed for the 400-candlepower and the 
600-candlepower 6.6-ampere lamp. Size Io was 
designed for the 600-candlepower and the 1000- 
candlepower 20-ampere lamp, and size 20 was 
designed for the 1000-candlepower 20-ampere 
lamp with an overload range up to the equivalent 
of a 1700-candlepower20-ampere lamp. 

When using the size larger lamp than the 
transformer is normally rated for, and allowing 


Fig. 5.—Substation Equipment Installed in School 
Building. 


these lamps to vary in their individual wattage- 
consuming characteristics over a range of 80 to 
110% of normal, the regulation of the size 2 
transformer will be within 1.14%. From curves 


August 14, 1920. 


illustrating the magnetic characteristics of the 
three smaller sizes of transformers, it may be 
found that the flux densities are approximately 
50 kilolines per sq. in. at 140% rated load. The 
actual secondary current under this condition is 
6.53664 instead of 6.6 amperes. This is the cur- 
rent that will actually flow through the filament 
of the 400-candlepower lamp when used with the 
250-candlepower transformer. 

The care and attention given to the design and 
construction of these series-multiple transform- 
ers was justified, for the resultant circuit operat- 
ing characteristics are very satisfactory. The 
whole object of the development was to secure a 
performance from the gas-filled tungsten-fila- 
ment incandescent lamp that will give the desired 
illumination on the streets and will maintain it at 
high efficiency as dependably as possible under 
all normal operating conditions. 

The system utilizes the gas-filled tungsten-fila- 
ment incandescent street lamps in sizes from 100 
to 1000 candlepower, some of the sizes being 
rated at 6.6 amperes and others at 20 amperes. 
These lamps are in no way specially designed for 


TABLE SHOWING AVERAGH LAMP LIFE FOR 


ABOUT 75 LAMPS OF EACH SIZE. 
ize Life 


100 candlepower 2,600 hours 
250 candlepower 3,800 hours 
400 candlepower 2,380 hours 
600 candlepower 1,800 hours 
1.000 candlepower 2,680 hours 


this system, but are a standard street-lighting 
series type with no special or exceptional specifi- 
cation requirements. It was thought that a sys- 
tem should be so designed and operated that the 
ordinary types of lamps, with comparatively 
wide variations in characteristics, could be util- 
ized with considerable resultant economy. 

If the current in these lamps can be main- 
tained reasonably constant, the illumination of 
the streets will remain satisfactory as to continu- 
ity, uniformity of distribution and intensity, and 
the operation of the system from the standpoint 
of illumination and cost will be satisfactory. 
These results have been realized in this system 
to a most encouraging degree. The chart shown 
in Fig. 6 illustrates the degree of uniformity to 
which the primary voltage is regulated at the 
feeding side of the substations. It will be noted 
that this chart covers a period from the early 
evening to midnight while there are considerable 
variations in the general load- on the supply 
system. 

Actual results are reflected, of course, in the 
average lamp life and number of burnouts on the 


Fig. 6.—Recording-Voltmeter Chart Showing Uniformity 
of Supply Voltage. 
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system. The lamp record, in card-file form, is 
kept as illustrated in Fig. 7. While this record 
illustrates the lamp life on a single circuit, the 
accompanying table gives some idea of the aver- 
age lamp life secured. These are records of lamp 
life to burn out, and are given as evidence of 
good overall regulation on this system as a 
whole. These results, it.is believed, fully meet 
the anticipations of the designing engineers as 


LAMP RECORD ` 


TYPE 224 Single Brasket? È », 400 va NO. Z 14/8 
LOCATION 12° St E.S.-407 N. of Galena St. _ =” 
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Fig. 7.—Lamp-Record Card and Record of Lamp 
Operation. 


well as the public, and these ideas have, there- 
fore, been adopted and incorporated in the sys- 
tem, which is now about 40% completed. 


PLAN HYDROELECTRIC DEVELOP- 
MENT IN INDIA. 


Need of Additional Power for Operation of Gold 
Fields May Result in Increased Installa- 
tion of Equipment. 


Reports recently received from Mysore State, 
India, indicate that some large hydroelectric de- 


_ velopment will be made in that state in the near 


future to provide additional power for the opera- 
tion of several large gold fields in that territory. 
The territory involved lies near the Cauvery river 
and a hydroelectric installation on that river has 
been in operation for several years supplying 
light and power to the Kolar gold fields and the 
cities of Bangalore and Mysore. 

Despite additions made to this installation at 
several times there is a power shortage in the sec- 
tion, the Kolar gold fields and Bangalore, in par- 
ticular, seeking a large increase in supply at this 
time. The storage of the waters of the Cauvery 
river by means of the Krishnarajasagara dam 
assures the necessary supply of water to meet this 
increased demand up to 25,000 hp., or 2500 hp. 
more than the present capacity of the plant. 

A recent order of the Indian government gives 
authority to the chief electrical engineer to place 
an additional installation at Sivasamudram in or- 
der to meet the increased demand for power, 
while much of the machinery in the older installa- 
tions will be scrapped and replaced with new 
equipment. 

There are several schemes before the Indian 
government for much larger utilization of the 
waters of the Cauvery river. There are, in addi- 
tion to the present site at Sivasamudram, two 
sites where power stations can be installed in the 
Cauvery valley, one at the Shimsha Falls and the 
other at the Mekadatu Falls. The possibilities 


, 
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of the falls at Shimsha are said to be great as the 
drop is at least 1.6 times that of Sivasamuddram, 
from which they are distant about 4 mi. It is 
planned to build a power station at Shimsha 
Falls. In addition to the natural flow in the 
river there will be a considerable additional flow 
due to leakage from a new Irrigation project un- 
der the high level channel from Kanambadt. 
This flow, which would otherwise go to waste, 
can be utilized in connection with the Shimsha 
Falls. 

The second scheme is of smaller scope. Inves- 
tigations show that at the Mekadatu Falls, about 
4 mi. below the Arkavati junction, a net head of 
about 140 ft. will be available and that from 
this head about 8000 hp. can be generated. It is 
pointed out that by using the Mekadatu Falls 
site the same water auld be used twice, as the 
Shimsha Falls is below their location and would 
get the same water after it had gone through the 
Mekadatu plant. It is estimated that about 
100,000 hp. can be developed tf the present plans 
are fully carried out. 


NEW ADVERTISING SERIES STARTED 
BY WESTERN ELECTRIC CO. 


Results of Pioneer Movement in Editorial Advertis- 
_ing so Satisfactory to Company That 
Second Series Results. 


“For Better Public Relations” is the apt title 
given a pamphlet sent out by the Western Elec- 
tric Co., 195 Broadway, New York City, an- 
nouncing its second series of editorial advertising, 
consisting of ten advertisements that the company 


“We've come 


a substance called coal 


Tt doen't take a Jules Verne to imagine the 
time when our present-day fuel will be gone. 
But there is nothing frnghtful in the pros- 


intends to publish in the interests of the elec- 
trical industry and the public utilities. 

Six months ago the company started its first 
series of this sort of advertising, and in a fore- 
word to the new pamphlet, entitled “What We 
Have Learned in Six Months,” President Charles 
x DuBois of the company tells of the hearty 
indorsement the campaign received. 

The advertisements are designed as an aid to 
all lines of the industry and will be published in 
magazines of national circulation during the last 
six months of the current year, one of the adver- 
tisements in each line treated having appeared in 


July issues of 11 different magazines. 


The subject of the advertisements and the 
branch of the electrical industry that thev are 
aimed to beneht are as follows: No. 11, “Hydro- 
Electric,’ central-station companies; No. 12, 
“Public Be Jammed,” street-railway companies ; 
No. 13, “A Saving oe Can't Afford,” architects 
and engineers; No. “To Answer Your Ad,” 
contractor-dealers ; = 15, “Cause-Starvation,” 
street-railway companies; No. 16, “While the 
Case Is Argued,” central-station companies; No 
17. “Crack o° Doom,” central-station companies ; 
No. 18, “Look What's Happening,” telephone and 
central-station companies ; No. 19, “Mr. Aesop 
Gets a Shock,” central-station companies, and 
No. 20, “Stalled,” steam railroad companies. 

The make-up of each ad is similar, consisting 
of an illustration at the top pertinent to the sub- 
ject and followed by comment on whatever par- 
ticular branch of the industrv the advertisement 
refers to, told simply, plainly and direct to the 
point, and in a way to hold the attention of the 
layman reader. 


Mr. = gets a shock 


The genia) fable maker of Greece pranted 
many a moral aguna seMinterest But what 
seened tu tum an esd. today we place in the 


Facsimilies of Advertisements Now Being Used 


to answer your ad” 


These are daye when servants 

bass become ao rare that house eves 

h of tbem in busbed tones as 
Peels” and “perfect treaseres.” 

For serub-ledwes and wash-ledica, alas! 
we ugh ba vein. 

Bat clectrwity has come in time to lighten 
the labors and brighten the beware of home. 
Electnesl washing machines, irons, dish- 
wanker, vacuum cleaners, se wog machines 
—all ready to put in a twenty-four hour dep. 
Whether cur house is old of new, we con bave 
n sired for there madern conveniences. 

But it o o natural questwn ta ash, “How 
can the clectnesen get all those wires through 
the walle without petting we out of boas 
and home ewtile he's doing i?” 

Just watch hum destervusly pase a wire 
down tebind the wall and ‘‘fah’‘ it out on 
the flour telow. Or see with what esse he 
wires a fsture by tahing vp s board in the 
foring above and reaching duwn 

Mindful of the hovsrbaulier’s care for hie 
farnuhings, the cleetrical contrector works 
in neat and orderly fashion, protecting wad- 
work, furniture and plaster as he pues, wih- 
out interruption lo the use of the rooma 

So while he ws ot It, let the contractor 
work cut bis plans for ample circuits. fo- 
deed, the more firtures and sarbete and 
terete outlets, the more opportunities 
dues he gue clectricity to peuse itielf the 
all-arcand aid we bare been longing for 

In plan and installetion the contractor's 
erpenence ina eure guule to thet “Well, 
wr ee glod) we bad the electricity put he’ 
feclug. 
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pect. Already the world’s engineering brains 
have cast ahead and discovered a new fuel in 
rain drope and dew fall—water power. 

Nor is thia source of power a hasy dream ef 
the future. It’s here. 

In Cahfornia, for example, 942,000 hydro- 
electric horsepower are right now turning 
wheels, lighting cities and harvesting crops. 

Tn the United States as a whole there are 
9.000 1000 hydro-electric horsepower actually 
at work—and this is but fifteen per cent of 
our available supply. 

It is to the other eighty-five per cent we 
must nok againat the day whea coal aod oil 
ere museum curiosities, 

Just how soon hydro-electric development 
will come to any community must depend on 
local conditiane—such as how kong the coal 
aurply there cam advantageously compete with 
water power, 

But in the many places where coal is saree- 
ly to be had, aano common-sense thinking 
abeut the relative economy of water power 
will hasten ite coming—to the commun good. 

We should all understand that water power 
ls not the interest of any particular business 
—that it is not a political iasue, but a great 
economic one which affects ua all 

So ita support must come from the people, 
whose money will be needed to finance it. And 
rightly ao. 

Carservation of our national resources is 
one of the first benefits of water power devel- 
epment. The preservation of foresta, the 
avoidance of floods, the irrigation of arid 
lards are part and parcel of this program, 

Truly, unbarnessed water ja a national pas- 
eession which goes to waste as long as we do 
ait use it—and in this day of inadequate pro- 
duction and the high coat of living, any waste 
is an economic crime. 
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column of virtues | Shocking indeed to Aesp | 

Events have been happening in the elev trix 
tht and power industry to prove that selj- 
inierest in cach of ue can benefit: our neg hbors 
as mah as curselves, And thereby hangs a tale — 

There is a certain broad valley in the kind 
where ull recendy busines was poorer than 
a church mouse, and the cost of being bgher 
than folks bied to think aboue Theretore 
bome merchaots and artisans and farmers met 
to And the renad) 

Sad a farmer, © H the electric power piant 
enly rented out my way, | coudd unyate 8 
hun tred ares mure ” 

‘Then bd budd you a new barn,” a 
penter repbed. 

Sard a sea) estate man, “I've fifty tuskhng 
bu ootenty at bug, because Í can't get 
ede tacity there.” 

~ Think of ad the furnahmgs | mht seil to 
Gits hemes, ghed a department store inan 

Blectre hight and power! That was ihe 
need Ihe Electnc Company coukin’t furanè 
hall eeuugh it hadu`t the monry to extend 
in aervae. Kates were low, Investors wuukin t 
invest. 

So these buuness men ashed the pubbe 
temre commun to grant Ue Company a 
hyrer rate. 

‘The cummission raned the rate That made 
the bkur Company a aafet investment, and 
pece began to buy its benda With the 
added resounces the Company budt a bigger 
serve Homes sprang up along the hnes 
Everybody's ules mereased — bactanes asd 
fanns, with aingde peach to praduce larger 
quanuess, edd anh profit at lower prx es 

Mors! Veshapa D yout cen camnunty 
the Bhstme Company n hampered by a tak 
of funds Phen, to mnvest in the Company 6 
bonis of to pay a bide mote on your ele Une 
bill may be the surest way to brawt your van 
business— and buost your town as well. 


estern Electric 
Company 


No. 19 R ear biog bate every arose of thin 
reod land, even to the most oe- 
olnded forw, the Weurre Electris orgenisetion 
brag: off the movecscncre osd the D Tu f 
elortrie bighi, eeskenea. 


Campaign by the Western Fiectric Co. for the Benefit of Entire 


-n ma 
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Problems in Ornamental Street 
Lighting 


General Scheme of Illumination of Relatively High Intensity 
Is Best for Municipalities—Conduit and Parkway Systems of 
Wiring—Glare Must Be Avoided in Proper Lighting of Streets 


By L. A. S. WOOD 


Manager, Illuminating Section, Westinghouse Electric & Manufacturing Co. 


The term “white way” has been used exten- 
sively in connection with ornamental street light- 
ing and has been the cause of considerable mis- 
apprehension on the part of the public as to the 
purpose of ornamental street lighting. 

An ornamental street lighting system should be 
considered as part of a scheme for beautifying 
the city as a whole and not as a means of adver- 
tising one section of a city, perhaps to the detri- 
ment of some other locality. 

In the early days of electric street lighting the 
average intensity of the illumination on streets 
in this country was low; in fact, very much low- 
er than was customary in Europe. Progressive 
business men took steps to improve this condi- 
tion by installing “white ways” along the streets 
adjacent to their property. This led to the in- 


stallation of a conglomerate collection of lighting ` 


units of different types, some in operation and 
others derelict, so that the “white way,” instead 
of being a thing of beauty, often became an 
evesore until it was removed or merged into a 
general scheme of ornamental street lighting. 

In recent years the intensity of street illumina- 
tion has been materially increased and the neces- 
sity for brilliant lighting in individual localities 
has disappeared. An appreciation of this condi- 
tion helps in solving problems in connection with 
ornamental street lighting because it opens the 
way to the proper financing of an installation 
and the maintenance ofr the system when com- 
pleted. 3 


CONSIDERATIONS INVOLVED IN INSTALLATION OF 
LIGHTING SYSTEMS. 


The cost of the installation of an ornamental 
street-lighting system might very well be borne 
by the property owners on the street where the 
Ornamental system is to be installed, but the 
maintenance of such a system should be borne by 
the city as a whole. 

The most satisfactory way of financing an or- 
namental street-lighting system is for an im- 
provement district to be created and the adja- 
cent property owners assessed on a front-foot 
basis in the same way as they would be assessed 
for any other municipal improvement. In gen- 
eral the expense to the property owner for the 
complete installation under a scheme of this char- 
acter is very low—usually not more than $1.50 
per front foot—while the cost to the individual 
citizen for maintenance of the improved svstem 
from which he receives. material. benefit is 
negligible. TEE i 

It is thought that the central-station company 


should discourage the indiscriminate installation 
of ornamental posts outside business premises, 
and all suggestions for “white ways” should be 
subject of careful consideration and consultation 
with the city authorities before the central-sta- 
tion company takes an active part in their pro- 
motion. “White ways” should always be consid- 
ered in connection with the “city beautiful’ idea 
and in the light of ornamental systems benefiting 
the city as a whole rather than as a means of ad- 
vertising some particular locality. 

It is of the utmost importance that the orna-. 
mental lighting system shall be in keeping with 
its surroundings and so designed as to give the 
maximum amount’ of illumination with a mini- 
mum of glare. Too often this point is over- 
looked with the result that the whole system is 
spoiled by the use of incorrect glassware. 

The manufacturers of ornamental street-light- 
ing devices may with advantage be consulted and 
their suggestions given serious consideration be- 
fore any ornamental system is designed. Manu- 
facturer of this class of apparatus have collected 
valuable data on the subject which is at the 
service of any city interested in the proposition. 

The central-station company is particularly in- 
terested in the maintenance of ornamental light- 
ing systems. From the central-station standpoint 
as well as from the city’s a series system is 
usually the best to adopt, and if lamp renewals 
are covered by the maintenance contract, the cen- 
tral-station company will find that the moving- 
coil regulating transformer will give the best re- 
sults, owing to its perfect regulation under all 
conditions. The ease with which a series system 
may be controlled and extended render it par- 
ticularly suitable from a central-station stand- 
point. 


RELATIVE ADVANTAGES OF CONDUIT AND PARK- 
WAY SYSTEMS. 


There has been some difference in opinion as 
to the relative advantages of a conduit system 
versus “parkway” or steel armored cable, but the 
general concensus of opinion is in favor of the 
latter. The argument in favor of the conduit 
system is the ease with which damaged cable 
may be withdrawn from the conduit, but if the 
installation is properly made this should not be 
necessary except in the unlikely event of the 
cable being subjected to mechanical injurv, in 
which case the location of the fault is a com- 
paratively easy matter. 

Steel-armored, lead-covered cable should be 
laid in a shallow trench below the curb or in the 


` 
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parkway, and in this position it is not likely to 
be damaged. It is important that ends of the 
cable where cut should not be exposed to the 
weather. We are all familiar with the precau- 
tions taken by cable manufacturers to seal the 
ends of the cable before it leaves the factory, but 
unfortunately very little care is exercised in this 
direction when the cable is installed. It is quite 
common during the installation of ornamental 
lighting systems to see the ends of the under- 
ground cable projecting through the ground and 
exposed to all weathers until the posts are 1n- 
stalled and connected. The result is that faults 
are likely to develop at an early date and the 
installation becomes a source of trouble and 
expense. | 

The best way to install armored cable is to lay 
it in a prepared trench, leaving a loop at the loca- 
tion of each post sufficiently long to reach the 
terminal of the disconnecting device in the base 
of the post, and to pour cement around the loop 
to form the foundation for the post. This is 
more satisfactory than the usual method of 
making the post foundations first, with the con- 
duit elbows for the cable to be drawn through, 
as it leaves the cable intact until the time the 
connections are made in the base of the post. 

A disconnecting pothead should be used in the 
base of the post and this should be of such de- 
sign as to thoroughly seal the ends of the steel- 
armored cable and efficiently bond and ground 
the steel armor and lead covering. It should 
also be designed so that the post wiring is auto- 
matically disconnected from the underground 
system and the circuit in the base of post re- 
established by a short-circuiting device in the 
event of the post being accidentally broken. 

It is desirable that a device be used in the top 
of the post for relieving the terminals of the 
lamp socket from the strain of the weight of the 
cable used in wiring the post. 


Tyres OF GLASSWARE SUITABLE FOR STREET- 
LIGHTING UNITS. 


There is considerable difference of opinion 
among engineers as to the best type of glassware 
for street-lighting units, but the concensus of 
opinion is in favor of diffusing glassware for 
Ornamental units, Owing to the practical elim- 
ination of glare with this type of glass. 

Glare within the range of vision of the pedes- 
trian or vehicle driver should always be avoided. 
It causes the pupil of the eye to contract in an 
effort to protect the delicate mechanism of the 
retina. thus preventing the observer from seeing 
as well as he would be able to do with a light 
source of lower intensity but more perfect dif- 
fusion. We are conscious of this phenomenon 
when entering a moving-picture theater from a 
street flooded with sunlight; at first no details 
can be seen, but when the eye becomes accus- 
tomed to the light, or, in other words, when the 
pupil becomes dilated, permitting more light to 
enter the eye, the interior details become visible. 

Although during the war there were few de- 
velopments in street-lighting units there has been 
great activity in this direction since the armis- 
tice, and we may look for manv new devices in 
the near future which will materially assist in 
the efforts of making the “city beautiful’ an 
accomplished fact. 
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EFFECT OF LACK OF WHITENESS IN 
ULBRICHT SPHERE. . 


Results of Tests Show Error of Approximately 5%, 
Due to Ageing of Paint and Selective Trans- 
mission of Window. 


The theory of the Ulbricht sphere as used in 
cetermining the mean spherical candlepower of 
lamps calls for an inner surface which is perfectly 
diffusing and non-selective as to color, writes 


F. E. Cady in the Journal of the Franklin Insti- 


tute. These conditions are only approximated in 
spheres as actually constructed and used. Most 
white paints change their color with age, and it 
seems desirable to know how much error an ap- 
preciable departure from whiteness will cause 
when measuring lamps differing in integral color 
value, as, for instance, in comparing gas-filled 
tungsten lamps with vacuum tungsten lamps. 

A test of this effect was made, using an 8o-in. 
sphere with a painted inner coating such that its 
cclor differed from white as much as a tungsten 
lamp would change in color if operated at a tem- 
perature approximately 200 deg. lower than nor- 
mal. The window of the sphere had a selective 
transmission which changed the color of the 
transmitted light by approximately the same 
amount. Two different methods were used. One 
consisted in determining the mean spherical can- 
dlepower of some lamps colored so as to have 
their light match that of a kerosene flame, in 
terms of normal vacuum tungsten lamps, first 
with an ordinary photometer and then in the 
sphere. The other method consisted in getting 
the ratio of a colored lamp to a normal vacuum 
lamp, each having been previously measured in 
terms of a comparison lamp of the same color. 

The results showed an error due to the selectiv- 
ity of the paint and the window of 4.5% by the 
first method and 5% by the second. Part of the 
small discrepancy could be accounted for by age- 
ing of the paint during the month or so which 
elapsed between the tests by the two methods. It 
is concluded that where the color differences are 
not more than those occurring in the measure- 
ment of gas-filled lamps in terms of vacuum 
lamps, the paint can depart appreciably from 
whiteness without causing a very large error. 


WORLD’S LARGEST ROLLING MILL IS 
ELECTRICALLY DRIVEN. 


What is claimed to be the largest rolling mill 
in the world has recently been placed in service 
at Dorman & Long’s Warrenby mills near Dur- 
ham, England. The installation is electrically 
driven, involving 20,500 hp. in motors. It is a 
42-in. plate mill, reversing type. Each roll is 
3 ft. 6 ins. in diameter and g ft. 6 ins. long. Slabs 
weighing 10 tons with dimensions up to 7 ft. by 
4 ft. 6 ins. by 1 ft. 6 ins. can be handled. Such 
slabs are rolled into plates three-eighths inch 
thick or over and attaining a width of 9g ft. and 
length of 100 ft. For two hours the output is 60 
tons per hour; after this it is half as much for 
the remainder of the shift. The motor driving 
the rolls weighs 420 tons and the revolving parts 
weigh 120 tons. In less than three seconds it can 
be reversed from 40 r.p.m. in one direction to the 
same speed in the opposite direction. 
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Automatic Regulation of Electric 
Arc Furnaces 


Speed of Regulation a Governing Factor in Economical Produc- 
tion—Accuracy in Maintaining Uniform Current also Important 
—Description of Regulator That Controls Motors for Electrodes 


The increasing use of the electric arc furnace 
in the steel and ferro-alloy industry has brought 
with it a demand for more suitable devices to 
maintain steady electrical conditions in the fur- 
nace. When the charge is of a low electrical 
resistance, such as steel, the arc is inherently un- 
stable unless a large amount of external im- 
pedance is inserted in the circuit. The use of 
external reactance for the purpose of regulation 
is usually objectionable from the power com- 
pany’s standpoint, due to the detrimental effect 
it has on the power-factor of the system. The 
only alternative, therefore, for the regulation of 
a furnace using a low resistance charge is the 
employment of an automatic regulator which is 
quick to respond to changes in the arc condi- 
tions. 

It is well known that in attempting to obtain 
automatic regulation of any quantity, two fea- 
tures are always desirable which are diametri- 
cally opposed to each other. These are speed of 
regulation and precision in the quantity being 
regulated. 

Speed is particularly essential in a regulator 
to be applied to a steel furnace, due to the fact 
that this is a governing factor in the economy of 
operation. The regulator which will melt the 
steel in the shortest time will show less loss in 


the furnace due to radiation and also will permit 
a greater tonnage per hour. 

Accuracy in maintaining uniform current is no 
less a feature from an economical: standpoint. 
Power for electric furnaces is generally sold on 
the demand basis and the regulator which will 
prevent high peaks of power is the regulator 
which will show the least cost of power per ton 
of steel produced. 


SPEED AND PRECISION CHIEF FEATURES OF NEW 
REGULATOR. 


The method of regulating the current in the 
furnace by controlling the electrode motors is in- 
corporated in a new Westinghouse regulator, 
which also‘has other features, its two chief points 
of advantage being its high electrode-operating 
speed and its precision of regulation, all being 
accomplished with freedom from hunting. 

The regulator is particularly rapid, since an 
electrode speed of 2.5 to 3 ft. per minute is pos- 
sible and it will hold the current to within 5% 
of its normal value. The furnace with a.cold 
charge of steel can be placed under automatic 
regulation with the rheostats set at full power, 
and at the end of 8 to ro minutes a sufficient 
pool of steel will have been formed to give stable 
electrical conditions. The freedom from atten- 
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Front Views of Automatic Furnace Regulator for Control of Three Movable Electrodes. 
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tion by the melting crew allows them to give 
their entire attention to the metallurgical aspect 


of melting, and may result in reducing the num- - 


ber in the crew, particularly if many furnaces 
are charged and tapped in rotation. 

The promptness with which this regulator 
brings current surges back to normal is respon- 
sible for a considerable reduction in the demand 
load, especially when a short demand period is 
the practice of the power company. 

The speed with which settled conditions are 
attained reduces the over-all time per charge and 
permits a greater production of steel per hour. 
The high accuracy of regulation permits the 
melter to obtain more uniform results and 
allows him to govern the conditions within the 
furnace to better advantage. 


SIMPLE AND RUGGED CONSTRUCTION PERMITS 
MINIMUM OF ATTENTION. 


Mechanically, the device is simple and rugged, 
and experience with previous installations shows 
that it is practically free from need of attention. 
The ability of the regulator to incorporate high 
speed with a narrow current zone is due to the 
fact that the electrode speed is not constant 
throughout the period of functioning of the 
regulator, but tapers from full speed to zero as 
the regulated current approaches its normal 
value. In other words, within certain limits of 
current the restoring speed bears a definite rela- 
tion to the amount the current deviates from 
normal at a given instant. This permits the 
greatest possible electrode speed for restoring 
the current after each tendency to change from 
its normal value, a feature of speed which is 
particularly noteworthy during the melt-down of 
cold scrap. For small variations in current the 
speed is sufficiently slow to prevent continuous 
breaking of the arc, and at the same time, when 
the solid metal begins to cave into the pools of 
molten steel under the electrodes, sufficient speed 
is available to permit the regulator to extricate 
the electrodes before the time-element relays al- 
low the breaker to trip with the overload surge of 
current. Graphic charts show that the arc is 
actually made and broken during but a very few 
minutes and the time during which the larger 
current surges take place is not more than 8 or 
IO minutes with average scrap. When -the cur- 
rent is turned on to a furnace charge with cold 
scrap it is only necessary to throw the regulator 
controllers to the automatic position. Regard- 
less of where the electrodes are at this time the 
regulator will allow each one to descend until it 
touches the steel, when complete automatic regu- 
lation will commence. No attention is required 
of theoperating personnel. 


Arc VOLTAGE AND ARC CURRENT USED FOR 
CONTROLLING ELECTRODES. 


An important feature of this regulator is its 
utilization of the arc voltage as well as the arc 
current for controlling the electrode motors. It 
prevents the electrodes from getting into the 
steel under automatic regulation. Under-voltage 
relay trips on the control circuit are, therefore, 
unnecessary. With any purely current-actuated 
device, provision must be made to take care of 
interruption of the a-c. voltage to prevent the 
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electrode from burrowing into the steel. With 
the voltage control the electrode motor must 
stop as soon as any one electrode makes contact 
with the steel. 

On two-electrode single-phase or on two-phase 
furnaces a purely current-actuated device wil! 
not insure balanced voltages across each arc. In 
fact, one electrode may be submerged in the steel 
and the entire regulation may be accomplished by 
the other electrode. The voltage control com- 
pels balanced voltages across the arc as well as 
balanced phase currents. Another good feature 
of the voltage coil on the control is that it makes 
the control of each electrode independent. 

This equipment may be adapted to a furnace 
melting an electrically conducting charge and 
having any number of movable electrodes. There 
are two parts for this equipment—the control 
panel and the regulator panel. In installations 
where the regulating equipment only is supplied 
the control panel is mounted on a pipe frame. 
When a switchboard is supplied with the regu- 
lator, the control apparatus is incorporated in 
the switchboard and a separate mounted control 
panel is not required. 


CONSTRUCTION OF CONTROL PANEL USED IN 
CONNECTION WITH THE REGULATOR. 


The separately mounted control panel for the 
single-electrode regulator measures 16 ins. by 
25 ins. and that for the three-electrode furnace 
is 24 ins. by 25 ins. They are mounted on iron 


Rear View of Automatic Regulator for Controlling 
Electrodes. 


pipe frames 5 ft. 4.5 ins. high, and contain one 
of each of the following pieces of apparatus for 
each electrode: One current-adjusting rheostat, 
one drum-control switch, and one voltage-ind1- 
cating light. In addition, each control panel 1s 
provided with a d-c. fused switch which controls 
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all d-c. energy to motors and control circuits, 
and which may be considered primarily as an 
emergency switch that may be opened should any 
trouble be encountered with the motors or con- 
trol equipment. It 1s thoroughly protected and 
no live parts are exposed to endanger the oper- 
ating personnel. The purpose of the rheostats 
is to permit the furnace operator to get any 
electrode current he desires within the limits of 
the equipment. | 

The voltage-indicating lights are connected 
between each phase and the furnace shell and 
indicate the relative voltages across the arc. The 
drum controllers are provided with four posi- 
tions as follows: “automatic,” “raise,” “off,” and 
“lower.” These controllers are small and the 
handles are convenient to the furnace operator 
They are provided with a star-wheel in order 
that they may be “felt” through their various po- 
sitions. The “automatic” position places the mo- 
tors under the control of the regulator, the 
“raise” postion connects the motors to the line 
in such a way that they raise the electrode, and 
the “lower” position causes the motors to lower 
the electrodes. The “off” position disconnects 
the motors from the line. 

In addition to the regulating equipment proper 
current transformers are required. Two of 
these are needed on a three-phase furnace and 
one on a single-phase furnace. Other types of 
furnaces require different numbers of transform- 
ers depending upon their connections. 


FEATURES OF EQUIPMENT FOR REGULATOR AND 
CoNTROL PANELS. 


On the back of the electrode control panel is 
mounted a terminal board, all terminals being 
marked to correspond to the wiring diagram. 
The wiring for both a-c. and d-c. circuits is 
brought to this panel or to the switchboard if no 
panel is furnished and distributes from its ter- 
minal board. Such an arrangement insures the 
least possibility of error in wiring up the regu- 
lator and also permits a very convenient way of 
checking up trouble with the wiring should it de- 
velop after the equipment has been installed. 

The regulator panel contains the control ele- 
ment, the magnetically operated switches which 
control the electrode motors and the necessary 
resistances, capacities, switches and fuses, etc. 

There are two springs on the board which hold 
the lever in its horizontal position when the acc. 
supply is disconnected. The lever is pivoted in 
the middle and both solenoids pull up. The 
regulator panel is preferably mounted in the 
transformer room or in some other more or less 
Protected place. A small rheostat is mounted on 
the back of the panel for each electrode that the 
regulator is to control, and is connected in the 
Voltage-coil circuit. Its purpose is that of lim- 
iting the maximum current for which the rheo- 
Stat on the control panel can be set. It also pro- 
vides a means of balancing the current in each 
electrode for equal settings of the rheostat on 
the control panel. 


METHOD OF OPERATION. 


i The diagrams show the connections to the con- 
a element for one of the electrodes. The two 
ets of contacts on the lever control the electrode- 
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operating motors through the medium of mag- 
netically operated contactor switches which are 
mounted on the regulator panel. 

Assuming that the furnace is about to be 
started up, neither of the solenoids on the main 


Front and Rear Views of Meter and Control Panel Used 
with Regulator for Three-Phase Furnace. 


control element, V or A, will be energized until 
the main breaker on the high side of the furnace 
transformer is closed, Under these conditions 
the two springs, 1 and 2, will hold the lever in a 
horizontal position maintaining contacts 3 and 4 
open. On closing the main breaker a potential 
difference will be immediately created between 
each electrode and the shell of the furnace. The 
voltage coil, V, is now energized and pulls up on 
its core the closing contact, 3, and operates the 
electrode motor in a direction to lower the elec- 
trode continuously and at full speed until it 
makes contact with the bath. As the voltage 
coil 1s connected between the electrode and the 
furnace shell, its current will be shunted and it 
will become de-energized the instant the elec- 
trode makes contact with the steel, thus allowing 
the lever of the main control element to return 
to its horizontal position and open the motor 
circuit. As no alternating current circuit in the 
electrode can exist until two or more are in con- 
tact with the bath, the current coil, A, will not 
be energized until one of the other electrodes 1s 
lowered sufficiently to strike the steel. As soon 
as the circuit is completed the current coil, 4, 
becomes energized. Contact 4 closes and causes 
the electrode motor to raise the electrode, thus 
drawing an arc to the bath. 

The sequence of operations is similar for 
phases 2 and 3. The motor continues to raise 
the electrode until the voltage across the arc to 
neutral increases to such an extent and the cur- 
rent in the electrode decreases to such an extent 
that the pull of the coil, A, is equivalent to that 
of the coil, V. The lever will then assume a 
horizontal position and will open the motor cir- 
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cuit. Any disturbance of the equilibrium be- 
tween the pulls of the coil, A, and the coil, V, 
due to variations in the arc will cause either 
contact 3 or 4 to close, thus operating the elec- 
trode motor in a direction to compensate for the 
disturbance. 

The rheostat, C, is connected across the series 
transformer and by changing its position the 
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Wiring Diagram of One Unit of Automatic Regulator. 


value of the current per phase for a given cur- 
rent in the coil of the current element can be 
altered at will within the limits of the apparatus. 
On the regulator ithe regulated current can be 
varied from the rated value to approximatel 
20% of the rated value. 
The auxiliary contacts, 5 and 6, are mechan- 
ically attached to but insulated from the mag- 
- netically operated contactor switches which con- 
trol the electrode motors. Contact 5 closes when 
the “lower” contactor switch closes, and contact 
6 closes when the “raise” contactor switch oper- 
ates. These contacts shunt respectively a part 
of the coils, V and A. Therefore, after the lever 
has moved in a direction to operate the “raise” 
contactor, the auxiliary contacts attached to this 
switch will close, thus shunting a part of the 


coil, 4, and tending to restore the lever to its - 


horizontal position. If the change in pull is suf- 
ficient to allow the lever to operate, its contacts 
will separate and allow the contactor switch to 
open. If the motor has not moved the electrode 
a sufficient distance to adjust the electrode cur- 
rent to the value for which the regulator is set 
during the time that the contactor switch was 
closed, the pull of the coil, 4, will still overbal- 
ance that of the coil, V, and the “raise” con- 
tactor switch will again close the contacts, 4. A 
vibrating condition will thus be set up. 

If the current per phase is more than approxi- 
mately 15% above or below its normal value, the 
change in pull on short-circuiting a part of wind- 
ing on the coil, 4, by the auxiliary contacts will 
be insufficient to allow the core to drop. The 
contactor switch will, therefore, remain closed 
and the electrode motor will operate continuously 
in a direction to compensate for the current vari- 
ation above or below normal. As soon as the cur- 
rent approaches to within approximately 15% of 
normal, the change in pull on the solenoid, 4, 
when auviliary contacts 5 close is sufficient to al- 
low the core to drop out and to bring the lever to 
its horizontal position. Between this 15% point 
and the normal value of the current the regulator 
assumes a vibrating condition and the motors are 
subjected to a series of impulses, the average 
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time the motor is connected to the circuit being a 
function of the amount the alternating current 
deviates at any particular instant from its normal 
value. 


Two Distinct STAGES INVOLVED IN OPERATION 
OF REGULATOR. 


There are two distinct stages, therefore, in the 
operation of the regulator, one being the con- 
tinuous runnmg stage, and the other the vibrat- 
ing stage. The vibrating feature permits the 
motors to operate at high speed until the current 
in the electrode has been brought back to within 
15% of normal (approximately) when the speed 
is gradually reduced to zero. High speed and 
freedom from over-shooting are thus obtained. 

In the schematic diagram of the one-electrode 
motor circuit, C and D are two double-acting 
contactor switches of rugged design which start, 
reverse and apply dynamic braking to the elec- 
trode motors. They are standard 75-ampere 
switches and in this application are called upon 
to handle only about 20 amperes, the factor of 
safety being apparent. A is a resistance in the 
supply circuit which acts as a starting resistance, 
and B is a smaller resistance which acts as a 
braking resistance when the motors are brought 
to a stop. The shunt field is permanently con- 
nected to the d-c. supply. 

If the current in one electrode has fallen be- 
low its normal value the main control element 
will close the switch D, thus connecting the 
motor to the line through the resistances A and 
B. When the current has reached its normal 
value the control element lever will assume a 
horizontal position and the switch D, will open 
contact 3 and close contact 4. Contact 2 has 
been closed during this operation and the motor 
armature is now short-circuited through the re- 
sistance B, thus applying dynamic braking to the 
armature. It is to these contactor switches that 
the auxiliary contacts are mechanically attached. 

Resistances 4 and B of the schematic diagram 
are adjustable by taps and are thus made adapt- 
able to any 230-volt motor between 2-hp. and 
5-hp. rating. The taps also permit adjustment 
to take care of any conditions that may be en- 
countered. 

As has been stated, the voltage between the 
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Wiring Diagram Showing One-Electrode Motor Circuit. 


bath and each electrode is utilized in addition to 
the electrode current for its operation. It is 
necessary, therefore, to obtain in some way elec- 
trical contact with the liquid steel. In a basic- 
lined furnace the conductivity of the lining is 
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sufficient and no further precaution need be 
taken. With an acid lining, however, the lining 


is practically a perfect insulator and it becomes: 


necessary to insert metallic electrodes. These 
may take the form of 0.5-in. round steel rods 
tapped or riveted to the steel shell and allowed 
to project through the lining. Electrodes of this 
diameter will have no undesirable effect on the 
lining and they will not cut out. 


AMERICAN TELEPHONE ONE OF THE 
AGE WONDERS. 


Number in Use Has Increased 64% in Ten Years in 
Thirteen Population Centers—Figures for 
Different Areas. 


The advance of the telephone from the status 
of a scientific toy to that of a business and social 
necessity has been one of the wonders of the age. 
The telephone and the automobile, two products 
of modern civilization, have nowhere else in the 
world been popularized to the same extent as in 
the United States. 

Figures prepared by statisticians of the Amer- 
ican Telephone & Telegraph Co. reveal some 
truly surprising increases in thé past ten years 
in number of telephones per 100 population in 
the principal cities of the country. The compari- 
son, which is shown in the following table, is 
based on the 1910 and 1920 censuses. It should 
be explained that these telephone areas in many 
cases include places other than the city after 
which they are named, and the population and 
telephones in these outlying places have, of 
course, been included. For this reason the pop- 
ulation figures will not always agree with those 
reported by the United States Census for the 
cities named in the statement. 

Telephones per 100 


Population Number of Popviation 
City of Area Telephones Jan.1,’21 June1,'10 

New York ..... 5,621,000 845,890 15.0 7.9 

hicago....... 701,000 554,114 20.5 10.0 
Philadelphia 1,824,000 199,650 10.9 7.1 

oston ........ 1.562.000 e 272,244 17.4 9.1 
Detroit ........ 1,125,000 134,491 12.0 11.3 
St. Louis ...... 1,029,000 92,603 6.7 
Cleveland ...... 904,000 109,371 12.1 6.6 
Pittsburgh ..... 880,000 110,647 12.6 8.2 
Baltimore ..... 734,000 79,011 10.8 7.1 
Los Angeles ... 642,000 136,598 21.3 oe 
Cincinnati ..... 594,000 90,485 15.2 9.8 
Buffalo ........ 533,000 65,042 12.2 6.0 
Milwaukee ..... 525,000 74,153 14.1 8.6 
San Francisco . 520,000 143,318 27.6 16.0 
Newark ........ 491,000 46,543 ' 96 ae 


For the thirteen centers of population for 
which figures appear covering both years, the 
number of telephones per 100 of population av- 
eraged 8.8 in 1910 and 14.5 in 1920, or an in- 
crease of 64%. 


DEVELOPMENT IN CAPACITY AND 
EFFICIENCY OF LAMPS. 


Total Average Capacity in Watts per Lamp Has 
Remained Practically Constant While the 
Efficiency Has Steadily Increased. 


The tendency towards the use of more light is 
well shown in the accompanying illustration, 
which presents the variations in individual lamp 
rating from year to year in average watts, candle- 
power and lumens per watt. From 1907 to 1912 
the growth is fairly steady and slow, involving 
a decrease in the lamp wattages accompanying a 


slow increase in efficiency. From 1912 to 1916 
the growth in efficiency was steady and at a 
much more rapid rate. This increase in efficien- 
cy was reflected in a further slight decrease in 
wattage. However, the improvement in the lamp 
was so great as to overbalance the reduction in 
size and result in a rapid increase in actual 
candle-power output. From 1916 on there has 
been a steady improvement in the efficiency of 
the average lamp accompanied by an almost 
steady increase in its wattage. These two fac- 
tors combine to carry on the average candle- 
power curve in a uniform increase. 

These curves, which form part of the report 
of the lamp committee of the National Electric 
Light Association, well represent the attitude of 
the public towards lighting during the period 


Average Candlepower and Watts 


i 


Variation in Wattage, Light and Efficiency of the Average 
Lamp. 

involved. In the early period, the attitude was 
one of economy shown by the decreasing 
wattage. The middle period, from about 1913 
to 1915, was a period of awakening to the advan- 
tages of electric light. During this time the 
lamp wattage held steady in the face of rapidly 
advancing lamp efficiency. The final period is 
one in which a steady increase is made in lamp 
cutput in excess of the increase in efficiency. 
This shows that the general public 1s coming to 
a realization of the fact that light, as a medium 
of comfort, convenience or service, has a value 
much in excess of its cost. The public is begin- 
ning to demand not merely light but sufficient 
and adequate light. 


DESCRIPTION OF NEW ELECTRON 
TUBE TRANSMITTER. 


In order to utilize a radio-frequency wave 
train of given power most effectively in a non- 
oscillating receiving system it must be completely 
modulated at some suitable audio frequency. A 
convenient way of accomplishing this modula- 
tion, when an electron tube generator is used, 1s 
by supplving the plate circuit of the tube or tubes 
with an audio-frequency alternating em.f. An 
alternator may be used with suitable transform- 
ers to supply both the filament and plate circuits, 
A self-contained transmitting set of this type has 
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been designed and built at the Bureau of Stand- 
ards, Washington, D. C. A description of the 
set, with photograph and diagrams, is given in 
the bureau's scientific paper No. 381, entitled 
“An Electron Tube Transmitter of Completely 
Modulated Waves.” Overall efficiency as high 
as 35% is obtained with set. Transmission and 
reception tests are described, in which the waves 
were received by heterodyne methods and also 
with a crystal detector. 


SPOT-WELDING MORE EFFICIENT IN 
STRUCTURAL STEEL WORK. 


Electric Welding Produces Stronger Joints With 
Less Labor and Greater Economy in Metal 
Than by the Riveting Process. 


Spot-welding, with which the layman is less 
familiar than with arc welding, is fast supplant- 
ing the riveting process in steel construction. 
This is due to the advantages of electric spot- 
welding in strength, speed and saving in cost. 
These are the points that most interest the con- 
struction and efficiency engineers. 

The field of the spot-welder is obviously that 
of doing all the work previously accomplished by 
the riveter, and in many respects doing it more 
quickly and better than by riveting. In the 
riveting process good metal is cut away to make 
room for the softer metal of the rivet. For that 
reason the riveted joint has less strength than the 
plates, and there is the additional weight of the 
rivet heads. With spot-welding the overlan of 
material 1s not so great as in a riveted joint. 
there being a consequent saving in metal. At the 
same time, by making a sufficient number of 
spots, the joint may easily be made stronger than 
the sheets being welded together. 

One important disadvantage has been found in 
spot-welding, however. It involves a single- 
phase intermittent load which, with a system of 
small capacity, will seriously affect the voltage 
regulation of the distributing lines. If several 
spot-welders are used, however, they can be 
placed on the different phases in a manner to re- 
duce disturbances to a small value. 

At present the largest steel plates that can be 
successfully joined by spot-welding have a thick- 
ness of about three-fourths of an inch. This 
thickness requires a machine capable of exerting 
a pressure between the electrodes of about 15 
tons, with an alternating current of about 75,000 
amperes. Machines for spot-welding are manu- 
factured in sizes ranging from the small welder 
exerting a pressure of a few pounds at the elec- 
trodes and using 400 to 500 amperes, to the huge 
welder mentioned above, which has hydraulic 
arrangements to furnish the pressure, and a 
transformer of approximately 6000 kv-a. to sup- 
ply the current. 

Where such large currents are used the re- 
actance of the secondary loop. including elec- 
trodes and transformers, may be so great as to 
definitely limit the current obtainable. The only 
remedy for this is to shorten the loop by putting 
the transformer quite close to the electrodes. In 
order to weld very large plates another difficulty 
is here presented. If necessary to weld a spot 
near the center of the plate the electrodes must 
reach to a considerable distance over and under 
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the plates. Thus, for a given piece of work 
there is a minimum limit to the secondary circuit. 
For the purpose of overcoming this difficulty 
there has been designed a duplex spot-welder 
with two electrodes above and two below the 
plates to be welded. Two transformers are used, 
each being placed close to a pair of electrodes 
which form part of their secondary circuit. Thus 
the path of the heavy current is greatly reduced 
and the trouble from reactance in the loop mini- 
mized. This duplex welder makes the spot- 
welds in a single operation, thus increasing the 
speed and efficiency of the welding. 


INCANDESCENT LAMP SALES IN THE 
UNITED STATES. 


The total sales of incandescent lamps (ex- 
cluding miniature) in the United States during 
the year 1919 is estimated to be 175 millions of 
lamps, a decrease of 11 millions (about 6%) 
from the previous year. The number of lamps 
sold each year from 1890 to date is shown in 
the accompanying curves. The sales of “Gem” 
lamps, which have a carbon filament, are in- 
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Number of Incandescent Lamps Soild Yearly in the 
United States. 


6 

cluded in the sales of carbon lamps. The 
“Gem”? lamp is no longer on the market, its 
manufacture having been discontinued in the 
early part of 1919. The tantalum lamp was 
on the market from 1907 to 1912, but on ac- 
count of the relatively small numbers sold it 
is not shown on the curves. 

Of the total sales in 1919 it js estimated that 
162 millions (92.5%) are tungsten-filament 
lamps, a decrease of 4 millions from the pre- 
vious year’s sales, and 13 millions are carbon 
lamps (7.5%), a decrease of 7 millions. It will 
be noted that the relative number of tungsten- 
filament lamps has increased in 1919 over the 
previous year. 
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EDITORIAL 


Display Lighting in the Daytime 

Illuminated signs, especially those advertising 
moving-picture theatres or other places of 
amusement, are sometimes lighted during dav- 
light hours. Many of these signs consist of sev- 
eral hundred lamps, and the use of a considera- 
ble amount of electrical energy to illuminate an 
advertising sign that rarely shows to great ad- 
vantage in the daytime appears at first sight to 
be wasteful and therefore a practice to be con- 
demned. 

A thorough investigation of the practice of 
using energy for advertising signs in the day 
reveals the fact that in many cases those who 
-have adopted it are convinced that the returns 
fully justify the expenditure for energy and 
lamps. The practice is probably not always jus- 
tified: but given the necessary conditions, such 
as a densely thronged street in a big city, a large 
and attractively illuminated sign will unques- 
tionably arrest the attention of many who would 
otherwise have passed by unheeding. 

The same is true of show-window lighting. 
When we see a window artificially illuminated 
in broad daylight we no longer accuse the mer- 
chant of carelessness in omitting to switch off 
the energy, but we may be inclined to speculate 
on the economic advantage of lighting show win- 
dows during daylight hours. 

It is true of almost any carefully planned and 
well-lighted show window that the goods are dis- 
played to better advantage at night than in the 
daytime, and if the advantages of artificial light- 
ing could be obtained in the daytime, the mer- 
chant would rarely be deterred from using elec- 
tricity because of the cost. His principal trouble 
at present appears to be that he has not enough 
intensity of artificial illumination to make it 
worth his while to compete with the daylight. 
In other words, it is difficult to avoid reflections 
of brightly lighted objects in the street which 
interfere with a proper view of show-window 
displays in the daytime, but with very much 
higher intensities of artificial lighting by day 
than by night, the advantages of night lighting 
may be obtained in the daytime, and many an 
enterprising merchant would not hesitate to pay 
the bill for the electrical energy in return for the 
advertising value of such daytime illumination. 

If there are engineering difficulties in the way 
of producing the desired effect involving a spe- 
cial disposition of the lighting units, and perhaps 
Some means of carrving off the heat from the 
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lamps, these can unquestionably be overcome if 
the subject is taken up seriously by illuminating 
engineers. An increased lighting load during 
the hours of daylight would be very desirable 
for the central stations. 


Demonstrating the Value of 
Illumination 


Good lighting sells itself to the factory man- 
ager when properly called to his attention. In- 
dustrial executives are just coming to a realiza- 
tion of the fact that light is one of the important 
tools of production. Highly efficient and of low 
cost, good illumination is in demand in every 
industrial plant where work must be done away 
from daylight. Until quite recently it has been 
generally conceded that night work, or work at 
any time under artificial light, was slow, inefħi- 
cient and uncertain as to quality. However, good 
lighting has long had a small following of men 
who fully realized its great potentialities, and 
who have persistently advocated improvements 
employing many different arguments to awaken 
an interest and drive home their point. Some 
industrial plants have been well lighted to pro- 
mote cleanliness, some have been well lighted 
for safety and some are lighted for advertising 
purposes. Experience gained in these establish- 
ments finally pointed the way to a general devel- 
opment of the industrial lighting feld. It was 
found that production costs were less in well- 
lighted establishments than in poorly lighted ones. 
Actual figures showing cost reductions far in ex- 
cess of the lighting costs could not be disputed, 
and executives who would not light their plants 
for cleanliness, safety or display commenced to 
demand light as an agency of more production 


` and reduced costs. 


Plants formerly lighted to 1 or 2 foot-candles 
have been re-lighted with intensities of 8 to 12 
or 15 foot-candles, in many cases the increased 
production and decreased costs being greatly in 
excess of anything anticipated or hoped for. 
Trial installations are almost invawably followed 
by complete re-equipment where the facts are 
properly determined and the figures properly 
handled. 

Realizing the importance of good lighting as 
an agency of prosperity in the community, as 
well as a source of new business, the electrical 
interests in a number of cities have undertaken 
the task of showing their customers just what 
the differences are in lighting. On other pagew 
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of this issue appears a description of a demon- 
stration room used in Cleveland. Many people 
have been convinced of the value of good light- 
ing and have learned the difference between good 
light and poor light by demonstrations given in 
this room. With the way pointed out, it is time 
for the interests of the various communities to 
join in a campaign of education for improved 
industrial illumination. The central station will 
Profit by increased load, the dealer will profit by 
increased sales, the contractor will have more 
work to do and the customer will be glad to pay 
the bill because it will mean reduced costs and 
increased profit to him. The old standards can 
no longer be justified on any basis and a little 
concerted campaigning is all that is required to 
establish the new order. 

Time need not be wasted in the start on the plant 
manager who is not interested; he will develop 
an interest after his competitor or neighbor has 
commenced to reap the rewards of progressive- 
ness. By giving attention to the early installa- 
tions and securing the actual facts regarding the 
relation of illumination changes and production, 
a fund of information can be built up and used 
in convincing the less progressive executive. The 
field is open and large, and equipment is available 
to meet every need. Lack of enthusiasm or har- 
mony on the part of the electrical interests of 
the community is all that will prevent an enor- 
mous development in industrial lighting. 


Light and Safety | 
The development of methods of artificial light- 


ing has made possible great extension in human 
activities. Industrial operations, for example, 


are no longer limited to the daylight period, but 


can be carried on at all times if adequate illumi- 
nation is provided. With the increase in lighting 
efficiency has come added accident liability, 
partly because of the increased activity, but 
mostly because attempts are made to accomplish 
under insufficient light what might easily be done 
with adequate lighting. As a result artificial light 
has come to bear an important relation to human 
safety. To illustrate this point we quote from an 
editorial by C. W. Price, general manager of the 
National Safety Council, as follows: 

“Some one has said that light is a tool which 
adds to the efficiency of every other tool. The 
modern industrial manager goes a step farther, 
for he realizes that adequate lighting, both arti- 
ficial and natural, is indispensable not only to 
efficiency but also to safety. He knows that the 
dark plant is the dangerous plant. 

“One of the large insurance companies made a 
careful study of the reports of 91,000 accidents 
and discovered that 109%¢—g100 accidents—were 
caused directly by the absence of proper lighting 
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and that in 13.8%—more than 12,000 accidents— 
inadequate lighting was a contributing cause. 

“The British government in an extensive in- 
vestigation of accidents found that stumbling and 
falling are the most frequent causes of accidents 
resulting from the absence of light and the report 
of the United States Census Bureau for 1918 
says: ‘The greatest number of deaths charged to 
any one accidental cause, 10,330, 1s shown for 
falls.’ The investigation of the British govern- 
ment also revealed that during the four winter 
months deaths and serious injuries resulting from 
falls were 39.5% greater than during the four 
summer months, thus showing the bearing of 
light on accidents. 

“In all of the industries where efficient safety 
work is being done and where large reductions in 
accidents have been made, strong emphasis 1s 
placed on good general illumination of all depart- 
ments. ` Investigations conducted by one of the 
leading illuminating engineers of America in 
some 200 plants in which modern lighting sys- 
tems were installed revealed that where rough 
work is being done, as in foundries and steel 
mills, the total output was increased 2%, while in 
textile mills, shoe factories, machine shops and 
other industrial plants where fine work and close 
application is required production has been in- 
creased 10% by the installation of proper lighting. 

“The economic value of good lighting becomes 
readily apparent when it is known that the over- 
head cost of adequate lighting is not more than 
0.5% of the pay roll. In other words, a work- 
man who is being paid $4 a day can be made a 
more efficient and a more careful workman 
through the expenditure of approximately 2 cents 
a day for adequate lighting. Any plant manager 
appreciates what a very slight increase in produc- 
tion is necessary to add 2 cents to the daily earn- 
ing power of a workman. 

“Industrial managers are coming to realize that 
light not only increases output and decreases acci- 
dents, but also plays a most important part in 
making the plant a cheerful and pleasant place in 
which to work. In these days when management 
is giving the most serious attention to the attitude 
of men towards their work and to questions of 
contentment and loyalty, a plant that is light, 
cheerful and attractive no doubt has a great ad- 
vantage over the dark, cheerless and unattractive 
plant. 

“Light has a positive influence in encouraging 
orderliness, cleanliness and efficiency. In a plant 
where the windows have been washed, the walls 


whitened, and effective lighting installed, there 
has followed, almost invariably, a housecleaning 


on the part of both foremen and workmen—all of 
which makes for efficiency, safety and content- 
ment.” 


oe 
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THE WEEK’S NEWS | 
Reports of Important Meetings, Developments and Other Happenings of the Electrical 
: Industry and Its Allied Interests 


FEDERAL WATER POWER COMMIS- 
SION DIVIDES ITS WORK. 


Seven Main Divisions Will Be Used in Handling 
Grants and Supervision of Developments 
Under New Law. 


The work of the Federal Water Power Com- 
mission, which will have charge of all develop- 
ent under the recently enacted water-power act, 
as heen divided into seven departments, these 
partments being as follows: Engineering, ac- 
Ounting, statistical, regulatory, licensing, legal, 
ind Operation. 

The engineering department is regarded as the 
most irn portant, and will be in charge of Lieut.- 
Col. WV illiam Kelly, who has been detailed by the 
Army JT epartment as the engineer officer of the 
commission. This department will make a gen- 
eral iamvestigation of the electric power industry, 
pover sites, costs and development. It will pre- 
snt the results of its investigations to Congress 
preparatory to construction work by the United 
Sates 5 will consider construction plans proposed 
wy ltcemsees; will make physical valuation of 

“Ope rties in rate-making proceedings, and when 

existing plants are brought under the act will de- 

termine necessary repairs for maintenance, de- 

velop ©perating rules and determine adequate 

depreciation reserves. 
1Strict offices for the receipt of applications 
for licenses will be opened in St. Louis and St. 
Paul ir the offices of the United States Army 
sineers at those points, and in the offices of the 
torestry service at San Francisco and Denver. 
Dier COnference in Washington, D. C., Aug. 12, 
terested parties the form of application for 
v er- power permits was discussed, but the 
OPtion was postponed until a later date. 


WESTERN RED CEDAR ASSOCIATION 
HOLDS MEETING. 


Members Vote to Continue Advertising Campaign 
During the Present Year and Discuss 
' Pole Butt-Treating. 


Rest the fifteenth annual meeting of the Western 
July Cedar Association, held in Spokane, Wash., 
tona Po” last, it was decided to continue the na- 
the + advertising of western red cedar poles for 
Print: 2inder of the current year and an appro- 
tOn was provided for this purpose. 

Minn Clark, Valentine-Clark Co., Minneapolis, 
in th? Made a report on the progress being made 
that th butt-treating of poles in which he stated 
been ; © National Electric Light Association has 
Ment  Yestigating the different methods of treat- 
Promy) poles, results secured, etc., and is now 
View ating new treating specifications with a 

Of making them complete and standard. 


een the Water Power Commission and in- 


Mr. Clark recently accompanied W. K. Vander- 
poel, chairman of the overhead systems commit- 
tee of the N. E. L. A., on an inspection trip to 
the various treating plants in the West. 

The association extended an invitation to the 
Northwest Geographic Division of the National 
Electric Light Association to visit the cedar pole 
butt-treating plant at Sandpoint, Ida., during the 
convention of the division at Spokane, Wash.. 
Sept. 8-11. A committee was appointed to make 
arrangements to transport the delegates from 
Spokane to Sandpoint. 

The traffic department of the association will 
be improved and enlarged in order to better han- 
dle the problems that come with the shipment of 
cedar poles. At the annual election the follow- 
ing officers were named: President, Morton 
Macartney, Northern Cedar Co., Spokane, 
Wash. ; vice-president, E. A. Lindsley, Lindsley 
Bros. Co., Spokane, Wash. ; secretary, H. C. Cul- 
ver, Sandpoint, Ida. 


SELECT SPEAKERS FOR ELECTRICAL 
INSPECTORS MEETING. 


Men Prominent in Technical Branch of Industry 
Will Address Delegates at National Associa- 
tion Sessions in Philadelphia. 


The National Association of Electrical Inspect- 
ors will hold its annual meeting in Philadelphia. 
Oct. 12-13, the convention headquarters being at 
316 Walnut street. The program has not been 
fully completed but a tentative list of speakers 
has been announced. 

Papers on various subjects dealing with the 
Electrical Code will be presented by the following 
men: W. J. Canada, electrical engineer of the 
National Electric Light Association; Dana 
Pierce, vice-president of the Underwriters’ Lab- 
oratories; A. R. Small, superintendent of label 
service, Underwriters’ Laboratories; P. H. Bart- 
lett, superintendent of installation, Philadelphia 
Electric Co.; Dr. M. G. Lloyd, Bureau of Stan- 
dards, Washington, D. C., and M. E. Arnold, 
president of the Electric Club of Philadelphia. 
Points as to National Electrical Code interpreta- 
tions will be discussed during the sessions. 

At the opening session J. Hampton Moore, 
mayor of Philadelphia, will welcome the dele- 
gates and in the evening they will attend a ban- 
quet at the Arcadia cafe, where E. J. Cattell, 
statistician of the city of Philadelphia, will make 
the principal address. On Oct. 13 the delegates 
will make an inspection trip through the plant of 
the Victor Talking Machine Co., Camden, N. J., 
while other trips to points of historic interest in 
and around Philadelphia have been arranged. 

The committees in charge of the convention 
arrangements are as follows: Arrangements, 
Gilbert S. Smith, chairman; entertainment, 
Frank E. Groves, chairman: papers, P. H. Rart- 
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lett, chairman; transportation, William Kerford, 
chairman; press, Joseph. D. Israel, chairman; 
banquet, M. E. Arnold, chairman; meetings, 
Mortimer B. Gleeson, chairman; relations, R. 
Maitland Nesbitt, chairman; question-box, A. H. 
Lilley, chairman. 

Joseph C. Forsythe, New York City, will be 
the chairman of the New York delegation; 
Thomas Henry Day, Hartford, Conn., of the 
New England delegation; Wiliam S. Boyd, Chi- 
cago, of the western delegation, and Joseph 
O'Brien, Baltimore, of the southern delegation. 
W. L. Smith, Concord, Mass., is the secretary of 
the association. 


TRADE ACCEPTANCE PLAN WINS AD- 
= HERENTS IN INDUSTRY. 


A radical reduction in its losses on customers’ 
accounts has been accomplished by the Western 
Electric Co. since it adopted the use of trade 
acceptances two years ago. Figures have been 
issued by E. W. Shepard. general credit manager 
of the company, showing that since this method 
of closing accounts was introdnced only 3% of 
the sales put through under it resulted in loss 
during the first twelve months, while the loss for 
the second period was 7%. The loss on sales 
accepted under the old open account basis during 
the same two years was 39%. for the first, and 
27'% for the second. 

In the first vear that it used trade acceptances 
the Western Electric Co. accepted paper amount- 
ing to $1,200,000. This was increased by 211% 
during the following fiscal period. Although 
these amounts represent only a very small frac- 
tion of the business of the company, the ease with 
which the system functions and the general satis- 
faction expressed by most of the customers who 
have co-operated under it has resulted in a cam- 
paign by the credit managers at the company’s 
branch houses to explain its advantages to the 
electrical trade. 

in a recent statement Mr. Shepard said: “I 
believe everyone will agree they will justify our 
previous conclusion that trade acceptances do not 
represent secondary credits. We feel confident 
that they have not only been a benefit to us but 
a benefit to our customers as well.” 


FOWER LINE FROM WASHINGTON 
TO BOSTON. 


Government Survey Will Include Study of Resources 
and Needs for Production of Electrical 
Energy in the East. 


A survey of electric power production and dis- 
tribution methods in eastern states between Bos- 
ton and Washington, including a study of meth- 
ods for the further utilization of water power in 
that zone, has been commenced by the United 
States Geological Survey, the director, George 
Otis Smith, has announced. The survey is being 
conducted under authority of Congress, which at 
the last session appropriated $125,.c00 for the 
purpose, . 

“The chief objective of the survey.” said Mr. 
Smith in a recent statement, “is to investigate the 
possibilities of economy that might result from 
the establishment in the Boston-Washington ‘in- 
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dustrial district of a general system for the gen- 
eration and distribution of electrical power. 
“The survey will also include research into the 
present and probably future demands of the area, 
including the possible future electrification of in- 
dustnies. All possible sources of power, devel- 
oped and undeveloped, will be studied. It is esti- 
mated that only 10% of the power now used in 
the eastern seaboard district is water developed. 
“The general power production and distribu- 
tion svstem contemplated between Boston and 
Washington, as a result of the survey, would con- 
sist of a main artery which would be fed from 
generating plants along the route, including 
plants already in use in the various cities. These 
city plants would sell surplus power to the gen- 
eral line. Feeders from the main artery would 
carry the power wherever needed in the district. 
Additional water-power and steam generating 
plants, located with reference to the source of 
supply rather than the immediate demand, would 
be built to supply all the extra power needed.” 
W. S. Murray of New York is the consulting 
engineer in charge of the survey, with Lorin E. 


Imlay, Henry W. Butler and Carey T. Hutchin- , 


son as his chief assistants. The survey is ex- 
pected to be completed in about 18 months. 


ENGINEERS MAKE TEST OF RHODE 
ISLAND COAL. 


Experiment Is Made in Pennsylvania Mill and: 


Despite Large Graphite Content Favorable 
Results Are Obtained. 


The extreme scarcity of coal in the New Eng- 
land states is responsible for recent efforts to find 
a means of relieving the situation. It has been 
known for many years that there is an abundance 
of coal in Rhode Island, the quantity available be- 
ing estimated at 1,000,000,000 tons. It is equally 
well known that the large content of graphite in 
this coal prevents its use because it chokes the 
grates. The choking is due to the failure of the 
graphite to burn at ordinary firebox temperatures. 
Should a method of burning this coal be devel- 
oped, the coal situation in New England will be 
greatly relieved, if not entirely solved. 

The success of pulverized coal from other lo- 
calities, even when of low grade, has suggested 
to many that Rhode Isand coal may burn satisfac- 
torily when pulverized. The idea has so many 
possibilities that preparations are being made to 
conduct a series of experiments for the purpose 
of determining its feasibility. To this end the 
Providence Engineering Society has appointed a 
committee which has begun work on the problem 
and is co-operating with concerns in the east. 

A preliminary test was conducted on Aug. 3 at 
the Evansville, Pa.. plant of the Allentown-Port- 
land Cement Co. The test was under the super- 
vision of Frederick A. Scheffler, manager of the 
power department of the Fuller Engineering Co., 
which has a contract to install a complete set of 


pulverized fuel equipment at the plant, and which. 


is also assisting the Providence Engineering So- 
ciety. Because the test was merely preliminary 
no evaporation observations were made, the pur- 


pose being rather to ascertain how pulverized 


Rhode Island coal would act in the furnace. 
The results were encouraging to the extent that 


i 
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more elaborate tests will be made in the near fu- 
ture. In the tests, the coal and the graphite in 
it burned at apparently high temperatures and the 
furnace had the appearance of an oil-fired fur- 
nace. Because of its low volatile content, the coal 
must be fired vertically. In the Evansville plant 
it is pulverized in the mill and pumped through a 
3-in. air line, rooo ft. to the boiler house. The 
air pressure at the pump is 40 lbs. per sq. in. The 
conveyor pipe crosses a valley and rises approxi- 
mately 60 ft. at the boiler house. The fineness 
of the pulverized coal is such that 85% passes a 
200-mesh sieve and 70% passes a 300-mesh sieve. 

A sample of the Rhode Island coal after being 
dried showed the following content: 


POEM 5:4 5b didcg gig abs ea 1.10% 
Volatile materials............ 4.45% 
Fixed carbon and graphite.... 65.72% 
Bae scans eseonareads ROHS 29.83% 


B.t.u., dried and shipped sample 9578 


The tests were witnessed by a large number of 
public utility executives, representatives of boiler 
manufacturers and combustion engineers and 
experts. 


FEDERATED SOCIETIES WILL HOLD 
MEETING IN FALL. 

During the past week approximately 150 en- 
gineering societies throughout the United States 
have received invitations to become charter mem- 
bers of the Federated American Engineering So- 
cieties, and also to appoint delegates to attend the 
first meeting of the American Engineering Coun- 
cil, which will be held this fall at a location to be 
selected later. 

The 150 societies invited to participate in the 
full organization of the new body comprise na- 
tional, regional, state and local engineering socie- 
ties and organizations, and represent a total 
membership of about 225,000 men. With the in- 
vitation was sent a copy of the constitution and 
by-laws of the new organization as adopted at 
the organizing conference in Washington, D. C., 


June 4. 


APPLICATIONS FOR WATER-POWER 
TOTAL 500,000 HORSEPOWER. 


Applications for more than 500,000 hp. in 
water power have been filed with the Forestry 
Service of the Department of Agriculture since 
President Wilson signed the water-power bill in 
June. The big demand is attributed to increased 
fuel costs and to transportation difficulties. 


SYMBOLIC POSTER FOR NEW YORK 
ELECTRICAL SHOW. 


Design Shows Electricity an Untamed Element in 
the Process of Subjugation and Is Striking 
in Its Appeal. 


_In addition to the customary newspaper adver- 
ising the New York City Electrical Exposition 
this vear will use billboards, window cards, mail 
enclosures and envelope seals in giving publicity 
to the exposition, which opens Oct. 6 at the Grand 
entral Palace and will continue for ten days. 
The official poster for the exposition has just 
been completed and is the work of Fred G. 
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Cooper. It shows electricity, an untamed element 
in the process of subjugation. A vivid flash of 
lightning dominates one side of the poster. Two 
hands, typifying human skill, have gripped this 
flash, tamed it, harnessed it to a push button and 
put it to work. The poster is in two shades of 
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THE NE RICAL SHOW. 


GRAND CENTRAL PALACE — OCT. 6-16] 


Pester Used to Advertise New York City Electrical 
Exposition. 


blue, on a grey background. The hands are flesh 
color and the push button is in brass. 

In addition to its use on billboards, the poster 
will be reduced in size and used in windows 
throughout New York City and surrounding ter- 
ritory. A reproduction in miniature will be dis- 
tributed among all show exhibitors for use as a 
seal on their correspondence. The advertising 
for the exposition will be in charge of Cyril 
Nast. of the New York Edison Co., and will be 
handled by the Tucker agency, while the public- 
ity work for the exposition will be handled by 
Norman Maul of the New York Edison Co. 


CHEMICAL INDUSTRIES EXPOSITION 
HAS 400 EXHIBITORS. 


Symposiums on Chemical Engineering, Fuel Econ- 
omy and Materials Handling Will Mark 
Business Sessions of Week. 


With accepted applications for space over the 
400 mark, a new record, the preliminary details 
of the sixth national exposition of chemical in- 
dustries in Grand Central Palace, New York 
City, Sept. 20-25, inclusive, make certain that'the 
show will outclass the five previous ones. The 
program, aside from the exhibition proper, is also 
the biggest that has ever been scheduled. 

On Thursday afternoon, Sept. 23, the chemical 
engineering symposium will take place. The 
American Institute of Chemical Engineers will 
hold a meeting in the afternoon, and papers of 
interest will be read. In the evening the en- 
gineers will have a dinner at the Technology 
Club. 

Three other symposiums will be held during 
the week. One will be on fuel economy, one on 
materials handling, and one on industrial man- 
agement. The fuel-handling division and the 
material-handling division have developed such 
progress that it is necessary to give each a sep- 
arate section at the coming exposition. Impor- 
tant topics will be discussed on the days these two 
divisions meet. 

Entering as it does practically every phase of 
industry the exposition offers a remarkable op- 
portunity to the manufacturer and business man 
to see what has been accomplished since Amer- 
ican chemists entered the field in earnest, or dur- 
ing the war. Discoveries that have revolutionized 
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many manufacturing processes have been made. 

These have increased production and improved 

oe quay of the merchandise and have resulted 

ae ise who have spent money to aid research 
ng that the investment paid. 

A feature of this year’s exposition will be 
moving pictures. These will prove how Amer- 
ican chemistry has advanced and the subjects will 
be placed before the public in a manner that will 
enable the veriest novice to understand the diffi- 
culties that have been overcome during the past 
five years. 


JOINT POLE USE IS DISCUSSED IN 
N. E. L. A. STATEMENT. 


Engineering Department Points Out Effort of 
Bureau of Standards to Assure Reason- 
ableness of Rules. 


In a statement issued Aug. 11 by the engineer- 
ing department of the National Electric Light 
Association attention is called to a recent in- 
stance of the effort of the Bureau of Standards 
to assure, as far as possible, the reasonableness 
of the rules of the National Electrical Safety 
Code and to relieve them of any controversial 
character in the Bureau of Standards’ proposal 
to omit rule 230d and change rule 230c as fol- 
lows: 

Rule 230 (old 270a).—Two parallel pole lines, 
either of which carry supply lines (see definition 41) 
shall, where practicable, be so separated from each 
other that neither conflicts with the other. If this 
cannot be done, the two pole lines shall be separated, 
as far as practicable (see rule 245). 

It is recommended that overhead lines, which can 
not readily be so separated from each other as not 
to conflict, be placed on a single common pole line, 
unless the bigh voltage of certain of the circuits or 
the large number of conductors makes the use of a 
single pole line undesirable or impracticable. 

Rule 245 contains certain special requirements 
where one conflicting line very closely approaches 
another. The bureau rearranged the rules to the 
extent of making the above change from rule 
270a to rule 230c and omitted the second sen- 
tence of the first paragraph entirely. The tele- 
phone interests later requested the bureau to add 
another paragraph, specifying certain high volt- 
tages, above which joint pole use was generally 
not recommended. This proposed wording was 
as follows: 

230d—Limitation of Joint Use.—The joint use of 
poles by signal lines and supply lines of more than 
7500 volts (or 4490 volts to neutral or ground) and 
constant-current circuits of more than 10 amperes 
is not recommended except where it is impracticable 
to separate the lines sufficiently to avoid conflicts. 

Between 5000 and 7590 volts (or between 2900 
and 4400 volts to neutral or ground), or between 


e 


7.0 and 10 amperes for constant-current circuits, 
conditions in particular cases will determine whether 

or not joint use of poles should be permitted. 
The above was strongly objected to by power 
companies, but the objections urged were not 
accepted by the bureau as sufficient to warrant 
its action until the last few weeks. Meanwhile 


certain minor amendments have been secured by. 


power companies to make the recommendation 
against joint pole use for high voltage supply 
lines somewhat less strong. Recent consideration 
by the bureau of the fact that it may, in some 
cases, be more desirable to have separate lines 
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across a street than to have the two lines com- 
bined in one and recognition of the fact that the 
wording of the rule should not be such as to per- 
mit an inference which would call for lines to be 
placed outside of conflict distances, when joint 
poles are not used (which in narrow streets 
might drive one of the lines off the street), led 
the bureau to change rule ¢ as follows and omit 
rule d entirely: 

Rule 230c—Avoidance of Conflict—Two parallel 
pole lines, either of which carries supply conductors, 
shall, where practicable, be so separated from each 
other that neither conflicts with the other. If this 
is impracticable, then the conflicting line (or lines) 
shall be built of the grade of construction required 
by the rules for a conflicting line or the two lines 
all be combined in a single pole line (see rule 

This expressed no preference for joint pole 
use as against conflict, it being expected that con- 
ditions under which preference should be shown 
one or the other type of construction can be 
worked out more satisfactorily than in the pro- 
posed rule 230d above noted, and such a require- 
ment inserted in a future code edition. 


I. E. S. CONVENTION PROGRAM HAS 
LONG LIST OF SPEAKERS. 


Men Prominent in All Lines of Industry Will Make 
Addresses at Annual Gathering in 
Cleveland in October. 


The tentative program announced for the an- 
nual convention of the Illuminating Engineering 
Society,. to be held in Cleveland, Oct. 4-7, lists 
many men prominent in the electrical industry as 
speakers and papers on many subjects will be 
presented. 

Following the opening of the convention on 
Monday, Oct. 4, by the address of President 
S. E. Doane, various committee reports will be 
presented, including one on the society’s educa- 
tional program, presented by F. C. Caldwell, 
chairman of the committee on education. On 
Tuesday morning the following papers will be 
presented: “Modified Views on the Theory of 
Light,” by E. F. Nichols; “Some Applications of 
the Photoelectric Cell,” by W. E. Story, Jr.; 
“Knowns and Unknowns of Light Production,” 
by G. M. J. Mackay; “Optical Principles in 
Illuminating Engineering,’ by P. G. Nutting; 
“Measurements of Reflection Factors,’ by C. H. 
Sharp and W. F. Little. 

At the Tuesday afternoon session there will be 
a paper on “Notes on Department Store Light- 
ing,” by J. Daniels, and one on “Knowns and 
Unknowns of Illuminating Principles,” under the 
auspices of the committee on papers. Tuesday 
evening, J. R. Cravath will present a paper on 
“Pleasing Proportions of Direct and Diffused 
Light,” to be followed by a home lighting dem- 
onstration. 

The Wednesday sessions will be devoted to 


‘papers on “The Problem of Brightness,” by 


Bassett Jones: “Central-Station Methods for Se- 
curing High Lighting Standards in Stores and 
Homes.” by O. R. Hogue, J. J. Kirk and E. D. 
Tillson; “Some Out of the Ordinary Applica- 
tions in Mill Works,” by S. G. Hibben; “An 
Improved Method for the Illumination of Mo- 
tion-Picture Theaters,” by L. A. Jones; “Recent 
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Applications of Color in Lighting,” by A. D. 
Curtis and J. L. Stair; “The High Cost of Poor 
Lighting,’ by Ward Harrison; “A New Form 
of Light Meter,” by Davis Tuck, and a report on 
the work of the I. E. S. among other organiza- 
tions, presented by the committee on reciprocal 
relations. | 

On Thursday there will be papers on “Central- 
Station Experience in the Improvement of Fac- 
tory Lighting,” by J. B. Wilson, and on “Light- 
ing of Shoe Factories,’. by A. L. Powell and 
J. H. Kurlander. The address of President- 
elect Gen. George H. Harries will close the 
business sessions of the convention. 


FREIGHT RATE INCREASES WILL NOT 
HURT ELECTRICAL INDUSTRY. 


In a symposium of opinions conducted by an 
Eastern financial newspaper as to the effect the 
recent increase in freight rates allowed by the 
Interstate Commerce Commission will have on 
various industries the consensus of opinion of 


manufacturers of electrical equipment was to the’ 


effect that the increases in rates will work vastly 
more good for the industry in the form of better 
transportation than harm through an added bur- 
den of expense. 

Transportation, it was pointed out, is so small 
a factor in the manufacture of most electrical 
products that it is believed the increase in rates 
will be more than offset by the relief in trans- 
portation congestion which will surely follow the 
re-establishment of railroads on a firm financial 
basis. Officials of three leading electrical manu- 
facturing companies stated that their concerns 
would probably find it unnecessary to increase 
prices at all. 


WILL DISCUSS LIGHTING SYSTEMS 
BEFORE SAFETY ENGINEERS. 


H. S. J. Porter, of the Society for Electrical 
Development, will present a paper on perfect and 
imperfeet lighting systems in industrial plants 
and factories at the September meeting of the 
American Society of Safety Engineers. Among 
the subjects that will be covered in the paper will 
be the danger factor resulting from imperfect 
lighting and the reduction of industrial accidents 
that always accompanies the improvement of an 
unsatisfactory lighting system. 

These subjects will be visualized by means of 
statistics and other data collected by the society 
in its campaign for better lighting in industrial 
plants. 


S. E. D. APPOINTS JOHN P. KELLY AS 
PUBLICITY AGENT. 


John P. Kelly, a newspaper man of many years’ 
training, has been appointed publicity agent of 
the Society for Electrical Development, the ap- 
Pointment being made for the purpose of bring- 
ing the activities of the society to the attention of 
the general public through the medium of news- 
Paper and magazine publications. His work will 
Consist of furnishing magazine articles and 
authentic information that the householder can 
ies and appreciate without a thorough under- 

anding of electrical phenomena. 

r. Kelly has had varied and extensive train- 
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ing in publicity work of this nature. Once be- 
fore he acted in his present capacity, temporarily, 
when he was in charge of the publicity work of 
the society while making arrangements for the 
lighting week campaign. One of his most im- 
portant commissions was that of eastern publicity 
manager for the Pan-American exposition in 
San Francisco in 1905. 


MANUFACTURERS ATTEND NIAGARA 
INDUSTRIAL CONGRESS. 


More than 300 manufacturers, representing 
industrial interests of the United States, Canada 
and Great Britain, attended the industrial con- 
gress, held by the Niagara District Industrial 
Association, at Niagara Falls, Ont., Aug. 2-4. 
The manufacturers were the guests of the asso- 
ciation for three days and were shown the possi- 
bilities of the section as a manufacturing district, 
including the obtaining of cheap power from the 
Niagara Falls water-power development and 
shipping facilities made possible by the opening 
of the new Welland canal. 


NORTHWESTERN DIVISION, N.E. L.A., 
TO MEET IN SEPTEMBER. 


The annual convention of the Northwestern 
Geographic Division of the National Electric 
Light Association will be held in Spokane, Wash., 
Sept. 8-11. The program has not yet been ar- 
ranged but will consist of papers on subjects 
pertaining to the welfare of the central-station 
industry in the Northwest, particular attention 
being paid to water-power development. L. A. 
Lewis, Washington Water Power Co., Spokane, 
Wash., is the secretary of the division. 


COMING CONVENTIONS. 


Michigan Section of the National Electric Light As- 
sociation. Annual convention, Ottawa Beach, Mich., 
Aug. 24-26. Headquarters, et Ottawa. Secretary, 
Herbert Silvester, Ann Arbor, Mich. 

Nebraska Section of the National Electric Light As- 
sociation. Annual convention, Omaha, Neb., Sept. 8-9. 
Secretary, B. H. Conlee, Nebraska Gas & Electric Co..” 
Beatrice, Neb. 

Pennsylvania Electric Association. Annual conven- 
tion, Bedford Springs, Pa., Sept. 8-11. Secretary, H. M. 
Stine, 211 Locust street, Harrisburg, Pa. ; 

Northwestern Geographic Division of the National 
Electric Light Association. Annual convention, Spo- 
kane, Wash., Sept. 8-11. Secretary, L. A. Lewis, Wash- 
ington Water Power Co., Spokane, Wash. 

New England Section of the National Electric Light 
Association. Annual convention, Kineo, Me., Sept. 
13-16. Secretary, O. M. Bursiel, 149 Tremont street, 
Boston, Mass. 

Illuminating Engineering Society. Annual conven- 
tion, Cleveland, Oct. 4-7. General Secretary, Clarence 
L. Law, 29 West 39th street, New York City. 

National Association of Electrical Contractors and 
Dealers. Annual convention, Baltimore, Md., Oct. 4-8. 
Headquarters, Southern Hotel. Secretary, W. H. Mor- 
ton, 110 West 40th street, New York City. 

Empire State Gas & Electric Association. Annual 
convention, Utica, N. Y., Oct. 7-8. Headquarters, Hotel 
Utica. Secretary, Charles H. B. Chapin, 29 West 39th 
street, New York City. 

National Association of Electrical Inspectors. An- 
nual meeting, Philadelphia, Oct. 12-13. Secretary, W. 
L. Smith, Concord, Mass. 

International Association of Municipal Electricians. 
Annual convention, New Orleans, La., Oct. 19-22. Sec- 
retary, Clarence R. George, Houston, Tex. 
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COMMERCIAL PRACTICE 


New-Business Methods, Policies, Rates and Kindred Central-Station Matters for the 
Man Engaged in Selling Electricity 


SELLING SECURITIES OF COMPANY 
INTERESTS EMPLOYES. 


Gives Worker an Insight Into Business Affairs of 
Organization That He Could Not Possibly 
Gain Otherwise. 


Study of the various aspects of the plan of 
selling public utility securities. to customers and 
citizens of the territory in which a company oper- 
ates by its employes has brought to the attention 
of executives that, next to the financial aspect of 
the plan, the immediate effect upon the employes 
of the utilities is of the utmost importance, 
especially in the latest development of the plan 
where companies use their entire force to sel! 
their securities to the public. 

Just as one can line up iron filings with the 
application of a magnet, so the employes seem to 
fall in with the purpose of the management as 
the result of this common endeavor. Things 
about their company that had baffled them, the 
balance sheet, the “boss’” aloofness, the long- 
nursed grudge, seem to straighten out. The em- 
ployes begin to learn about their company’s af- 
fairs. They find that gross income is not net 
profit, that the “boss” is the same kind of man 
thev are, and soon the grudge they nursed has 
suddenly spent itself for want of ammunition. 

‘Through the medium of a big single purpose, 
having as its object the welfare of all connected 
with the company, comes the breaking down of 
departmental jealousies and a spirit of mutual 
confidence. It might be said that democracy has 
first dawned in many companies with the advent 
of this plan. In short, all the employes, from 
the officers down, get the company’s point of 
view and from that time are transferred from 
apathetic to useful representatives of the com- 
pany. 

And last among the immediate effects, but not 
least, the working out of the plan throws into 
relief many capable men before unrecognized. 
New opportunities attract ambition and brains 
and many companies today have in their organ- 
izations competent security salesmen, men who a 
year ago or less were linemen, wiremen or minor 
clerks in the offices of the company. 


URGE COMMITTEES TO STUDY RELA- 
TIONS WITH CUSTOMERS. 


Commercial Service Committee of National Electric 
Light Association Says Real Service Organiza- 
‘tion Can Then Be Built. 


In a report presented to the National Electric 
Light Association, the committee of commercial 
service and relations with customers suggested 
that each central-station company form a com- 
mittee composed of the various departments en- 
gaged in serving the public, to formulate and 


apply efficient methods of conducting relations 
with customers. 

The committee also recommended that the asso- 
ciation prepare a course in service relations with 
customers, similar to the accounting and tech- 
nical courses. This course should be so prepared 
that it can be readily understood by non-technical 
men and in such a way as to appeal to al em- 
ployes of the commercial and sales groups. 

In many commercial lines the danger of un- 
trained salesmen, causing the loss of prestige and 
business, is fully recognized, and the employ- 
ment of a new man in a responsible position is 
considered a direct charge against the business 
to such an extent that before he is permitted to 
sell the goods he must first learn the method of 
their construction and use. 

Definite schools for the intensive training of 
such applicants are often provided, and the 
period is usually sufficient to convert the unpro- 
ductive time into the asset of confidence through 
knowledge gained by the employe, which rapidly 
turns this period into a value-producing quantity. 
It is, moreover, the best insurance against the 
loss of good will, as what is often considered by 
the public as indifference 1s found to be ignor- 
ance of the matter under discussion. _ 

A position of special importance in a central- 
station service sales organization is the telephone 
board, and only employes thoroughly trained for 
this work should operate it. It is daily becom- 
ing a more important link in the company’s work 
through the increased use of the telephone by the 
public to transact its business with the utility. 
The prediction has been freely made that 
eventually a greater volume of service sales will! 
be made over the telephone board than is now 
handled by the counter salesmen. This is already 
the experience of several large companies. 

In the issuance of service applications and or- 
ders, it is important that trained employes be 
used to prevent the loss of time by the operating 
departments which often occurs through incom- 
plete or indefinite information being stated on the 
order. For example, if the order fails to give a 
definite address or state when the house will be 
open, it may mean a disappointment to the cus- 
tomer in not receiving service when desired, or 
in the operating department making several un- 
necessary trips to the premises. 

When a customer seeks information concern- 
ing his account, advice on the use of his equip- 
ment, or complains of his bill or his service, he 
should be met by the most capable employes in 
the service department. The employe should 
thoroughly appreciate the responsibility of build- 
ing good will, and the consequences of failure to 
impress the customer with the spirit of service 
and fairness. To this end the individual treat- 
ment of each case should be strongly emphasized, 
as the biggest factor in such work is the interest 
displayed in serving the customer. 


-_——_. 
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A complaint which may appear small in the 
eyes of the utility is of considerable importance 
to the customer and should therefore be thor- 
oughly investigated, without any tendency toward 
a routine method. It must not, under any con- 
sideration, be pre-judged. A pleasing personality 
and the proper trajning are the keynotes of such 
work. The cost of service should be secondary 
to its delivery, as it, indeed, is the molder of 
public opinion. The value of good will is in the 
balance and unless the weight of good service 
tips the scales of public judgment in the utility’s 
favor, it has been a costly service at any price. 


METROPOLITAN EDISON CO. RAISES 
LIGHT AND POWER RATES. 


The Metropolitan Edison Co., Reading, Pa., 
has announced an increase in its service rates 
totaling about 20% for all commercial lighting 
and industrial power, effective September 1. The 
company states that the advance is necessary ow- 
ing to increased operating expenses, including 
fuel, aggregating 75%. About 13,000 tons of 
coal are used monthly. 


CHICAGO MAN WINS H. L. DOHERTY 


PRIZE FOR PAPER. 


F. E. Andrews, Public Service Company of Northern 
Illinois Employe, Takes Honors in 
N. E. L. A. Annual Contest. 


F. E. Andrews, a general office employe of the 
Public Service Co. of Northern Illinois, won the 
H. L. Doherty prize for the best paper read be- 
fore the company sections at the recent conven- 
tion of the National Electric Light Association 
in Pasadena, Cal. The subject -of Mr. Andrews’ 
paper was “Our Job, Service.” The paper was 
awarded first prize in the contest held by the 
Public Service Co. of Northern Illinois Section 
of the N. E. L. A. in 1919, but was not submit- 
ted for the Doherty prize that year. 

Mr. Andrews’ paper in part follows: 

“A little logic would be an excellent thing to 
set us straight about this job of ours. To begin 
with, we are a part of a public utility organiza- 
tion, and the fundamental object for which the 
existence of any such company is justified is to 
render service to the public. Some may dispute 
this and say that the fundamental object is to 
pay dividends to. the stockholders, but this is 
successfully refuted when we consider that the 
invested capital, with its dividend earnings, is 

simply one means by which the purpose of ren- 
dering service is achieved. 

“Now, since each one of us is a part of our 
company, whose aim is useful service to the pub- 
lic, the deduction cannot be denied that the same 
aim must be ours, and what is that but another 
Way of saying that the company’s task and there- 
fore our job is to be useful. | 

Henry L. Doherty, who holds a high place in 
the ranks of the foremost public utility execu- 
tives and financiers, says that a utility’s greatest 
wat Is good will. Is it reasonable to suppose 
t at we can have this without service? 
ass € successful public utility employe must 
S PP'y the test of service to whatever he does. It 
Sto his interest, his superior’s interest, and his 
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company’s interest to ask himself in all matters: 
Will this improve our service, create satisfaction 
on the part of the customer or extend our use- 
fulness: The interests of all are alike on that 
question, and he who insists upon the affirmative 
solution in each case is the one who is the great- 
est success in his job, for himself, for his com- 
pany, and for his ultimate employer—the public. 

“No president or board of directors can show 
service to the public just by outlining a policy. 
It is our attitude and our work as meter readers, 
wiremen, executives, or whatever we may be, 
which brings in the verdict of service or dis- 
satisfaction. It is we who have the contact with 
those we serve, and it is by impressions resulting 
from each of these contacts that the service is 
judged. As necessary as we have shown it to be 
for the corporation itself to strive for the -ren- 
dering of service, it is of even greater necessity 
for every individual to render complete satisfac- 
tion to the public in each point of contact with 
them, for the former can be accomplished only 
by means of the latter. | 

“What are some of those things which make 
for service and some of the points in which we 
fail to measure up to the standard? 

“Matters often come into our hands which 
should ordinarily be handled by another or which 
should have been referred to another depart- 
ment. When this happens, too many of us 
shrug our shoulders and complacently say that it 
is not our job and shove it aside, indifferent to 
the probability that it may become a breach of 
service to the customer. The test of service 
shows this attitude to be erroneous. The ques- 
tion of whose job it is is beside the point. If 
the quickest and best service will be rendered the 
customer through our handling of the matter, it 
legitimately becomes our job. We are not work- 
ing for ourselves or our departments in the re- 
strictive sense, but for our company and through 
it for the public. 


RouTINE NECESSARY But SHOULD Not HAMPER 
WORK. 


“Promptness is a point of frequent failure in 
the delivery of service on the part of the utility. 
Much routine is necessary in a large organiza- 
tion and delay occasioned by this is often justi- 
fied. However, an excuse should not be imposed 
upon and an employe who slows down because 


he can fall back upon red tape is an obstacle to © 


the successful execution of our job. When a 
customer tells you at 4 o'clock in the afternoon 
that he must have his lights turned on that day, 
it is pretty easy to say, ‘serves him right to sit 
in the dark for one night.’ Service, however, 
teaches us to say, ‘If there is any possible way to 
accommodate him we will set his meter before 
closing time today.’ 

“Public service corporations are severely criti- 
cized because of the idea harbored by many, that 
each has no consideration for the customer be- 
yond that of getting his dollars. No conscientious 
board of directors will tolerate this principle, and 
any employe who believes that he 1s doing his 
company a favor by bringing in returns for 
which the customer has not received honest 
value is like a thorn in the flesh. Service demands 
absolute. integrity: between the people and the 
corporation on;the, part of the employe. 
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“Courtesy is a widely discussed element of our 
relation to the public. It has been defined as 
‘Politeness originating in kindliness, and exer- 
cised habitually.’ This definition accurately 
states the attitude of those at the helm of the 
public service ship. Kindliness is corollary to 
our object of useful service to the people and, 
therefore, we employes can give no genuine serv- 
ice unless it is backed by the courtesy of kind- 
liness. . 

“Retaliation is frequently our first impulse in 
dealing with the provoked or angry customer but 
does this meet the test of service? Is it polite- 
ness originating in kindliness? When the cus- 
tomer kicks don’t kick back. Try pulling by the 
rope of courtesy and soon you will have him 
moving along the well-oiled track of service in 
the car of satisfaction. 


ALL CompLaAINnts Sunoco Be HaxbLED CARE- 
FULLY. 


“Complaints are frequently justified. Courtesy 
demands that we do not try to craw! out of these, 
in accordance with first impulses, but that we 
impress the customer with our desire and inten- 
tion to make proper correction or adjustment. 
When a complaint is not justified, courtesy will 
convince the customer of our sincerity in render- 
ing the best possible service. The method of 
courtesy tells the customer that we consider his 
complaint not as a disagreeable obstacle in our 
business, but as a measure of co-operation, and 
turns his dissatisfaction into an asset of good- 
will. 

“Public utility men are often criticized for 
being long on promises, but short on action. As 
in every other business, dependability or reliabil- 
ity is an essential element of service. Many de- 
mands are made upon their organizations which 
cannot be met, or are inconvenient to meet. In 
such cases it often appears the easiest to say, 
‘Oh, ves; we will take care of that,’ and we do 
take care of it by pigeon-holing it in our desks. 
True service demands that if we say we will do 
a thing, we do it, and do it promptly. If we 
cannot do the thing put up to us, it is due the 
public that we come out four-square and tell 
them so. The blackball to our service is brought 
by our failure to back up our intentions and our 
promises with results. 

“After all this has been said, does not the 
whole matter simmer down to a simple proposi- 
tion? If we hope to be successful in our jobs as 
‘Public Utilitists,’ we must shoulder the respon- 
sibility of our share of the job of service and 
take to ourselves the slogan, keep the people 
happy. 

“Usefulness to our employer may mean that 
to our foremen, to our superintendents, to our 
board of directors, but in the final analysis, our 
service goes beyond any of these. We have the 
grandest ‘boss’ of all—the American Public. Our 
destiny is in their keeping. To those deserving 
by virtue of service rendered, their reward ‘is 
generous. To the organization which has faith- 
fully earned its service stripes, and through it to 
the individual, the public metes out success in un- 
stinting measure. Can anyone deny that the 
ultimate interests of a public service corporation 
and its employes are identical in the attainment 
of success and depend upon the degree in which 
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their avowed aim of useful service to the people 
is accomplished ?” 


COMPARISON OF POWER SALES ACTS 
AS TRADE INDEX. 


Record of Sales to Group of Representative Indus- 
trial Power Customers Will Show Pre- 
vailing Market Conditions. 


In discussing the use of graphic records of 
sales to groups of representative industrial pow- 
er customers as an index to industrial trade con- 
ditions, H. H. Holding, of the Public Service 
Electric Co., Newark, N. J., points out that the 
day load of central-station companies serving 
manufacturing territories has increased to such 
an extent that the maximum station demand now 
occurs during the daytime. 

The exception to this is the occurrence of a 
peak load during a few winter months when the 
daytime load is coincident with a certain part of 
the lighting load. This coincident use of service 
produces between the hours of 5 and 6 p. m. a 
maximum load which is commonty known as the 
winter peak and is of short duration, possibly 
not over two hours. 

Continuing, Mr. Holding states that the value 
in kilowatts of this peak determines the station 
capacity in generators necessary to provide un- 
interrupted service. Since the normal growth of 
the hghting business in an industrial community 
is comparatively slow, the increase in the power 
business will determine the added capacity from 
year to year required for safe operation. Addi- 
tional investment, therefore, on the part of the 
central-station company for generating, trans- 
mission and distribution equipment will be deter- 
mined by the power or daytime load. 

During periods when capital is difficult to ob- 
tain and extensions to the system are expensive, 
it is not desirable to increase capacity at a greater 
rate than is taken on new, profitable and perma- 
nent business. If the income from new business, 
for which additions are made, is at a low rate per 
kilowatt-hour and extensions to the system are 
necessary for this new business alone, very care- 
ful thought should be given to new expenditures, 
and the new-business department should be cailed 
upon for data to justify additions to the system. 

Since the use of power on the part of the 
manufacturer is to a large extent determined by 
the quantity of his product, the demand upon the 
central-station company will be greater in so- 
called good times and abnormal under extreme 
conditions such as the world war brought about. 
Where large power customers are numbered in 
the thousands and the industries in the territory 
are of a wide diversity, it 1s important that in- 
creased demand upon the system be analyzed to 
some extent at least, in order to determine 
whether increase in station load is due to new 
business added or to a temporary increase in the 
demands of the manufacturers upon the system. 

Mr. Holding advises the use of graphic records 
showing the demands of groups of consumers in 
territory covered by a central-station company as 
a means of determining the amount of equip- 
ment needed for properly handling the business 


and furnishing the generating capacity required 
of the company. 
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CONTRACTOR-DEALER 


An Exchange of Ideas and Experiences on Advertising and Selling Methods, and Store- 
keeping for the Dealer in Electrical Goods 


SCHOOLS TEACH FUNDAMENTALS OF 
ELECTRICITY. i 


Young Men Given Opportunity to Study Application 
of Electricity to Motor Cars in Public 
Schools of Los Angeles. 


Electricity is not only a recognized study in 
many of the public high schools of the United 
States, but some of these schools give the pupils 
actual experience in manual training shops con- 
nected with the schools. This is particularly 


_ 


High School Electrical Float in Los Angeles Parade. 


true in California where the spread of the elec- 
trical idea has inoculated even the children. 

During a recent industrial parade in Los An- 
geles the students of electricity had an oppor- 
tunity to give the public an’ idea of the scope 
of their work. Two of the high schools had 
electrical floats in the parade that were a credit 
to the industry. 

Illustrated herewith is one of the floats in 
charge of a class in automobile electrics. With 
the use of work tables, tools and material they 
gave demonstrations of the application of elec- 
tricity. Another high-school float was devoted 
to electric wiring. It showed an installation of 
a double wall board fitted up with apparatus at 
which a number of boys worked with a business 
air and their sleeves rolled up. These boys 
are preparing to join the ranks of contractor- 
dealers and electricians without the handicap of 
a long apprenticeship. 


CROWDS ATTRACTED TO WINDOW 


BY ROTATING SWEEPER BRUSH. 


In one of the minor business streets of Mil- 
Waukee is a small electrical store with a show 
Window fronting about 14 ft. on the sidewalk. 

ecently a large crowd of people was observed in 
a of this window gazing intently at some- 
: 'ng in the midst of the display which included 
i ais machine, an ironer and several 
the um cleaners. The crowd was so large that 

in the rear could not see what the attrac- 


tion was and some were trying to push their 
way nearer the window. But those in front did 
not give way until they had apparently studied 
every feature of the display. 

The cause of this gathering was the innocent 
motion of a floor brush in a vacuum cleaner, 
the only sign of life in the entire display. The 
cleaner had been placed flat on the floor of the 
window with the nozzle upward and near the 
glass. The cord had been connected with a 
plug inside the store and the little floor brush 
could be seen revolving as it would if applied 
to a floor. That was all, but it was sufficient 
to attract many people who, after watching the 
revolving brush for a while, stayed to read’ 
every showcard and look over every appliance 
in the window. That is what the dealer put it 
there for, and it was fulfilling its mission well. 
Inside the store the dealer and two salesmen 


were busy with more customers than they could 
handle. 


FEATURING AUTOMATIC ELECTRIC 
RANGES IN SHOW WINDOWS. 


Display Shows How Housekeeper May Set an 
Alarm Clock and Return From Shopping Tour 
to Find Dinner Cooked. 


For the purpose of assisting contractor-dealers 
to sell the idea of automatic cooking one manu- 
facturer of electric ranges is supplying among 
other dealer “helps” a design for a window dis- 
play similar to the illustration herewith. The 


Design for Window Display of Automatic Electric Range. 


display consists solely of an electric range and 
three show cards that emphasize the special 
features of the range. 

The idea of this window display is to present 
to the observer in as forcible manner as possible 
the benefits to be derived from the employment 
of.a.range with an attachment which permits the 
housekeeper to go out shopping or calling while 
food is being automatically cooked. 
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Business Hints for the Dealer 


Personality and Its Success in Salesmanship— Domineering 
Type of Salesman—Cringing Servility a Poor Sales Element 


Electrical dealers, called upon in the last year 
‘or two to face many problems in their rapidly 
expanding merchandising field, are taking a 
keener interest in the question of salesmanship. 
They are finding it a broad question in its appli- 
cation to electrical appliances. They are making 
a closer study of selling from the buyer’s point 
of view, and in so doing are learning that the old 
selling policy of “let the buyer beware” must be 
discarded in favor of fair facts and honest fel- 
lowship if they hope to establish a sound business 
on a solid basis of public confidence and sub- 
stantial growth. 

When the discussion of sales personality comes 
up among salesmen there is increased -emphasis 
given to the success of the “man with the facts.” 
From the days of the salesman with the livehest 
stories and a “slush” fund to take care of large 
entertainment expenses, the development 1s now 
in the direction of ability to impart the latest and 
most accurate information concerning business. 

susiness is no longer just “good”; what goes to 

make up its goodness must be explained. There- 
fore, the quict-spoken salesman who is neither 
domineering nor full of flattery, but knows 
everything there is to know about his lines of 
business, is the man who can lay claim to a very 
agreeable personality. And this is true of the 
salesman behind the counter and on the demon- 
strating floor as well as the salesman traveling 
for the jobber or manufacturer. 


PERSONALITY AN IMPORTANT FACTOR IN SALES- 
© MANSHIP. 


Worthy merchandise, attractive prices and ad- 
vertising may all play important parts in selling 
goods, but as long as the buyers are human it is 
to be expected that the personality of the sales- 
man will continue to exert a very pronounced 
influence in merchandising. More than one fail- 


ure to qualify as a successful salesman, even . 


with merchandise that came close to selling itself, 
has been credited to lack of personahty. 

One successful contractor-dealer defines per- 
sonality in the selling of electrical appliances as 
that quality in a salesman that guides him- to 
first learn his goods thoroughly—how they are 
made and operated to the best advantage—then 
tell the facts to his customer just as he would 
like to have them presented to him 1f he was the 
customer in search for the best for his money. 
The same contractor-dealer savs that lack of that 
human quality called personality 1s often repre- 
sented by the man who, despite ample oppor- 
tunity to watch and learn selling methods from 
some of the most successful salesmen, absorbs 
his ideas much as some children do a school les- 
son. He writes out a sales talk and learns it by 
rote, repeating the same talk in the same strain 
to.each customer much as a stereotype repeats 
the same print or a phonographic record repro- 
duces the same tune. 

“Rubber-stamp” salesmanship is described as 


that kind that fails to recognize the different per- 
sonalities in the various customers and meet like 
with like. That kind of a salesman, to use a 
baseball expression, “has no change of pace.” In 
golf there is a similar idiom to the effect that 
“all shots cannot be made with a driver.” Per- 
sonality in salesmanship is a large subject, ex- 
perts declare, because it admits of so many 
variations. The variations are there because 
there are so many types of buyers. Summed up. 
however, men of long experience in the selling 
business believe they have formulated a general 
rule when they explain that the sales talk must 
ht the type of buyer addressed. Emphasis is 
laid upon the “change of pace” idea, and just as 
the pitcher in a ball game studies the batter, so 
the salesman must "study his prospective cus- 
tomer. 


DOMINEERING TYPE OF SALESMAN May Over- 
PLAY Hais PART. 


The domineering type of salesman has usually 
been the idol of his class. It takes only the 
breath of suggestion to lead him to telling his 
most recent experience in making a buyer “hop 
through the hoop.” Veterans in the profession 
are apt, however, to call attention to the fact that 
while the “nervy” member can relate quite a few 
instances of the sort, some inquiry will point to 
quite a number of cases where bluff and domi- 
neering got the same salesman nothing. In fact, 
to establish a reputation as a browbeater the 
salesman is apt to overplay his part and get into 
more hot water than he can comfortably stand. 

An interesting sidelight to the subject of sales- 
manship at present is the condition brought 
about through the long continued reign of a 
sellers’ market. That condition, it seems, has 


done more to encourage the domineering type of 


salesman than any other factor. Circumstances 
made it possible for the salesman to dictate to 
the buyers in a. manner never before presented. 
Not a few of them took full advantage of this 
new power and, no doubt, deceived themselves 
into believing it was their strong personality that 
was winning instead of the dictation of condi- 
tions. On the other hand, there are many in- 
stances related by salesmen who admit they will 
never talk to buvers again the way they did when 
goods were scarce and customers had to take 


. what they could get or go without. 


In one large house the policy laid down for 
the season when goods were scarce and prices 
constantly advancing was to have customers dis- 
tribute their purchases over the entire hne. That 
is, the buyer could order only a small percentage 
of the lower-priced merchandise, but to get it 
he had also to purchase goods of a higher price. 
Of course, many of the customers objected and 
not a few of them left the showroom with the 
threat of transferring their business elsewhere. 
The salesmen for this house fully realized the 
condition of the market and the “take it or leave 
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it” attitude received full expression. With the 
situation reversed there has been a decided 
“change of pace’ and the salesmen are well 
aware of the fact that the days of domineering 
are over. 


SUBSERVIENCY SOMETIMES SELLS Goops WHEN 
OTHER METHODS FAIL. 


While browbeating tactics may be generally 
condemned there are occasions when that meth- 
od may be judiciously used. A subservient man- 
ner, on the other hand, is not well recommended. 
It has very few supporters, if any, among the 
salesmen who lead in their profession. Sales 
diplomacy gets the largest share of credit of any 
attribute of personality but a sharp dividing line 
is drawn between diplomacy and the attitude 
termed “‘bootlicking,’ meaning a low degree of 
cringing subserviency. One salesman who has 
an excellent record of achievement says: 

““Bootlicking’ gets many deals through be- 
cause it is human nature for a buyer to relish 
holding the whip hand. But with sales made in 
that way the element of respect is totally lacking. 
The man who makes it his business to say nice 
things to a customer has to keep busy thinking 
up new compliments and new ways to make him- 
self more humble. There is nothing quite so 
tiresome to the average buyer as honeyed words 
after a time, and it might surprise the salesman 
who makes constant use of them to know how 
well an independent and outspoken rival is get- 
ting along with the same customer. 

“Take the contractor-dealer who attends to the 
buying from jobbers’ salesmen. It’s when that 
dealer is thinking of making a change in the 
placing of his business that the jobbers’ salesman 
who is always dealing in soft platitudes has to 
be afraid. The buyer for the electrical store 
doesn’t care a whit what his flatterer thinks of 
him. Down in his heart he believes most of the 
compliments he received from the fellow were 
pure ‘bunk.’ He has some respect, however, for 
the opinion of the salesman who talks right up 
to him, and he is not so prone to offend him. 
That is where the free speaker who talks com- 
mon sense and presents his sales arguments 
clearly and helpfully has the advantage.” 


DRESSING UP A DISPLAY ROOM TO 
APPEAR LIKE HOME. 


Se 


Contractor-Dealer With Small Store May Increase 
His Business by Installing Display Room 
for Household Appliances. 


Judging from the growth of the household 
electrical appliance business during the past two 
years it will not be very long before contractor- 
dealer stores will be as large as small department 
stores. When that time arrives they will be able 
to afford space in which to furnish up display 
rooms representing a parlor, diningroom, kitchen, 

droom or laundry. They will have in each 
room the appliances and fixtures serviceable for 
that room, all connected up and ready for demon- 
Stration. It js being done now in some of the 
arge appliance stores of central-station com- 
Panes, 
ae the time comes, and dealers increase the 

oF stores, space in the small store may be par- 
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titioned off and fitted up as near as possible like 
a room at home. Decorations and electrical fix- 
tures and appliances for a diningroom may be 
installed and demonstrated for one or two weeks 
or longer. Then a change may be made to a 
kitchen for another period, followed by the other 
rooms. Advertisements in local newspapers, 
signs in the windows and the mailing lists may 
be used to announce the “Appliances for the din- 
INSTOOM ia campaign, or for which room 
is arranged for the period. 

-Through co-operative efforts of the electrical 
industry in California the contractor-dealers of 
that state are now enjoying the benefits of a 
number of model electrical homes. The chief 
idea of the California plan is to induce the pub- 
lic to install more convenience outlets, but the 
visitors are more impressed with the necessity 
for additional outlets by the presence in each 
room of the model home of the proper electrical 
appliances. 


LENDING A NEW APPLIANCE DURING 
REPAIR OF OLD ONE. 


System that Multiplies Sales. of Flatirons for Elec- 
trical Dealer Who Also Makes Success of 
Special Appliance Campaigns. 


“It will take a little time to make a good job 
of this, and we would be glad to have you take 
this new flatiron home and finish your work 
while we are repairing your old one,” says Wm. 
H. Hetzell, who recently opened a new electrical 
store in Racine, Wis., to a customer. 

The housewife had hurried into the Hetzell 
store with her old flatiron which had “gone 
wrong” in the midst of a busy ironing day. She 
hoped the repairs could be quickly made so she 
could take it back with her. But the appliance 


‘was in poor condition, and Mr. Hetzell had quite 


a number of rush repairs ahead of this one. So 
he took a latest model flatiron from his stock 
and invited the woman to use it free of charge 
until the repairs were made—it might be several 


‘days before it could be delivered. 


Of course the new flatiron, equipped with a 
new cord, has a better appearance than the old 
one. In many instances the housewife purchases 
it and discards the old one. When she does not 
do so at once, she remembers its good qualities 
and the generosity of the dealer who let her 
use it until her own was repaired—and the sale 
is closed later. The woman also mentions the 
circumstance to her neighbors with beneficial re- 
sults to the dealer. 

Mr. Hetzell specializes in contractors’ supplies. 
He has not as yet plunged heavily into the mer- 
chandising business. But he does conduct an 
excellent repair department, and he has a neat, 
business-like show window which he dresses ef- 
fectively. He also conducts an occasional spe- 
cial campaign. Not long ago he closed a suc- 
cessful washing-machine campaign and, after an 
interval, began a campaign for the sale of vac- 
uum cleaners. While his average daily sales are 
not very large, Mr. Hetzell says the campaigns 
are advertising his business and bringing many 
new customers to his place of business for re- 
pairs and other appliances. 
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NEW APPLIANCES 


Newly Developed and Improved Electrical and Mechanical Apparatus, Appliances, and Devices 


Now Being Placed on the Market 


Flashlight With Hand-Operated 
Generator. 


A flashlight in which a small gen- 
erator replaces the usual battery has 
found its way into the American mar- 
ket. The generator is operated by re- 
peated clamping of a handle attached 


Hand-Generating Flashlight. 


to the aluminum tube containing the 
moving parts. 

As the handle is compressed toward 
the tube a ratchet is caused to drive a 
pinion which connects through a multiply- 
ing gear with the armature. The multi- 
plication is sufficient to produce a bril- 
liant light when the lever is clamped 
with ordinary dexterity. A more de- 
liberate movement of the lever results 
in a less brilliant light. Continuous 
motion of the lever is not necessary be- 
cause the inertia of the armature is suf- 
ficient to propel it for several seconds 
after a quick compression of the lever. 
The armature is concentric in the tube 
and is surrounded by the magnet. The 
capacity is 1.5 amperes at 3 volts. 

The lamp is separable into four sec- 
tions by unscrewing the aluminum 
frame. These sections are composed of 
the rear-end cap, the armature section, 
the lamp section and the front or lens 
section. Standard flashlight lamps are 
employed. The length over all is 4.5 ins., 
and the maximum diameter is 2.25 ins. 
This lamp is the product of a Swiss 
concern and is being introduced in 
America by Elsaesser & Field, Flatiron 
building, New York City. It is the in- 
tention to manufacture the lamps in 
America as soon as arrangements can 
be effected. 


Industrial Lighting Unit. 


An industrial lighting unit designed 
both for wide distribution and for con- 
centration of light has been developed 
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by the Perfection Co., New York City. 
This unit consists of two shades, the 
upper one being opaque and the lower 
one translucent. The lower shade sends 
the light downward, and the upper 
shade produces a general distribution 
covering the space under the unit and 
at the sides. 


Belt-Driven Lighting Plant. 


One of the features of the lighting 
set shown in the accompanying illus- 
tration is the second pulley on the en- 
gine shaft. This second pulley is pro- 
vided to make the set suitable for the 
generation and use of mechanical as 
wcll as electrical power. The engins, 
which has a rated capacity of 4 hp., 
may ke operated with gasoline, kero- 
sene. crvde oil or natural gas. The 
generator, which is made by the West- 
inghouse Electric & Manufacturing Co.. 
East Pittsburgh, Pa., and has a ca- 
pacity of 1 kw., is wound for 40 volts 
and is provided with a sliding base to 
allow for proper adjustment. A pane: 
with voltmeter, ammeter, rheostat, fused 
line switch, starting switch, stopping 
switch and reverse-current relay con- 
trols the entire unit and a 16-cell 107- 
ampere-hour battery of the glass-jar. 
lead-plate type is provided to supply 
service when the engine is not running. 

The unit is started by pushing on 
the starting button mounted on the 
lower right-hand side of the panel. This 
connects the battery to the generator, 
causing it to operate as a motor and 
crank the engine. Pushing on the but- 
ton in the lower left-hand corner of the 
panel stops the unit by breaking the 
ignition circuit. The rheostat controls 
the battery voltage, and the double- 
pole fused switch in the center of the 
panel is used to connect the generating 
unit with the light and power line. A 
relay, mounted on the rear of the panel, 
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Lighting Plant with an Extra Pulley on 
the Engine Shaft. 


automatically keeps the battery from 
discharging through the generator when 
tke generator is not running, and als» 
automatically connects the generator te 
the battery when the generator voltage 
is sufficiently high. This outfit is being 
marketed by the Chambers Manufactur- 
ing Co., Butler, Pa. 


Convertible Caps for Separable 
Attachment Plugs. 


In line with the demand for, and 
trend toward, standardization of at- 
tachment plugs is the announcement of 
a convertible cap for separable attach- 
ment plugs recently placed on the mar- 
ket by the Benjamin Electric Manufac- 
turing Co., 120 South Sangamon street, 


Benjamin ‘“‘Convert-a-Cap”’ for Separable 
Plugs. 


Chicago. This cap is designed to fit 
the slotted openings of the various 
forms of wall receptacles. known as 
parallel, tandem, double-T and I-T. 

The new device, known as the “Con- 
vert-a-cap,” can be converted to fit any 
of the three types of receptacles, paral- 
lel, tandem and T, the conversion being 
made without the use of tools. 


Squirrel-Cage Induction Motor 
With Riveted Frame. 


A ball-bearing type of polyphase in- 
duction motor having a riveted frame 1s 
being marketed by the Cleveland Elec- 
tric Motor Co., Cleveland. Motors are 
made for both 25 and 60-cycle service 
and for standard voltages. Rotor bars 
are connected mechanically and electric- 
ally by a special process in which the 
short-circuiting rings are welded to the 
bars. Standard ball bearings are used, 
and the terminals come out through a 
board mounted on the motor frame. 


Rust-Proof Compound. 


For the temporary protection of iron 
or steel parts from weather and rusting, 
the Conversion Products Corp., New 
York City, has developed a compound 
known as “Stazon.” This material has 
a petroleum base, is an insulator and a 
lubricant, and does not flow at a tem- 
perature under 200 deg. F. It is par- 
ticularly suitable for protecting bear- 
ings, shafts and other similar parts dur- 
ing transportation and storage. 


* 
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Jokn J. Leahy Electrical Supply Co., 
48 Dey street, New York City, has 
leased the five-story building adjoin- 
ing its present plant, for a term of 
years. The building is 25 by 100 ft. 


Killark Electric Manufaturing Co., 
St. Louis, has issued a small folder 
in which the difference between 
Killark safety fuses and renewable 
fuses is discussed by Louis Desloge, 
vice-president of the company 


Cutler-Hammer Manufacturing Co., 
Milwaukee, has issued an illustrated 
leaflet, describing the metal melting 
pots, both portable and bench types, 
manufactured by the company. The 
leaflet is known as publication No. 826. 


Pittsburgh Electric & Manufactur- 
ing Co., Pittsburgh, Pa., has acquired 
property in the vicinity of its plant on 
Lexington avenue, between Meade 
street and Penn avenue, 89 by 440 ft., 
for the erection of an addition to its 
plant. 


O’Brien Storage Battery Co., 87 
Ha'sey street, Newark, N. J., has filed 
notice of organization to manufacture 
storage batteries, and operate a gen- 
eral repair works for electrical service. 
David O’Brien, 82 Chambers street, 
East Orange, N. J., heads the com- 
pany. 

Westinghouse Lamp Co., 165 
Broadway, New York City, has pur- 
chased for the future expansion of its 
Watessing branch a tract of land on 
Bloomfield, N. J., comprising a total 
of 26 acres. The plot purchased is 
across the street from the site of the 
present plant. 


Westinghouse Electric & Manufac- 
turing Co., East Pittsburgh, Pa., has 
recently announced the forming of a 
new section of the supply department 
‘at Newark, N. J., to be known as the 
fan motor section, which will handle 
the fan motor commercial work. W. 
J. Jockers, formerly of the New York 
City office, has been appointed .man- 
ager of the section. 


Illinois Electric Porcelain Co., Ma- 
comb, Ill., has about completed addi- 
tions to its plant that will increase its 
Production capacity 30%. The addi- 
tions consist of a porcelain testing 
department, 72 by 84 ft.; a new sagger 
department, 50 by 96 ft.; addition to 
kiln room, 70 by 72 ft.. and an addi- 
tion to warehouse, 76 by 175 ft., all 
these additions being one-story build- 
ings. An addition to the office, 16 by 
30 ft., is also being built. 


Altofer Bros. Co., Peoria Ill., man- 
ufacturer of power and electric wash- 
p machinerv, has opened a branch 
othce in the Bush Terminal building, 
fished k City, and has also estab- 
Wah warehou e facilities in that city: 
the Ne L. illiams is in charge of 
ae T York City office and will be 
Pane by Harry A. Bell and W. L. 
P sree of The office will have 
the OR pries in the territory east of 
of the y: o0 PSYlvania line and north 
irginia-Carolina line. - 


Ba!timore Electric Supply Co., Bal- 
timore, has filed plans or improve- 
ments and extensions in its plant at 
331 North Calvert street. 


Penn. Electric Construction Co., 
Scranton, Pa., has taken possession 
of several large*buildings recently oc- 
cupfed by a baking company and will 
use them as a storage and distribu- 
tion plant for the Westinghouse Elec- 
tric & Manufacturing Co. products 
handled by the company. 


Nissex & Crane, Chicago, patent 
attorneys, have succeeded the former 
firm wf Brown and Nissen, which was 
dissolved on Feb. 17, last, by the 
death of Frank T. Brown. The new 
firm consists of Charles M. Nissen 
and Alpheus J. Crane and has offices 
at suite 1124 Monadnock building. 


Uehling Instrument Co., 71 Broad- 
way, New York City, will exhibit the 
fuel-saving devices manufactured by 
the company at two of the leading 
expositions this year, namely, the 
Chemical Industries show at Grand 
Central Palace, New York City, Sept. 
20-25, and the National Association of 
Stationary Engineers convention at 
Milwaukee, Sept. 13-17. The com- 
pany is impelled to do this in view of 
the fuel shortage and the unusual pub- 
lic interest in devices that make pos- 
sible economical use of fuel. The 
principal products of the company to 
be shown will be the new “Style U” 
CO: recording equipment. 


Westinghouse Electric & Manufac- 
turing Co., East Pittsburgh, Pa., has 
issued leaflets which describe and 
illustrate its line of oil circuit-break- 
ers. Both the application and distinc- 
tive features of these circuit-breakers 
are discussed. Each leaflet contains 
a table, giving an outline of maximum 
current, voltage and interrupting ca- 
pacity ratings of the circuit-breakers 
listed therein. The types described 
are: C, CG, CEL CO-2, EG, E-7, E-8, 
E-9, O-1, O-2, B-a, B-2, B-13, G-1, G-11, 
G-A and G-2. This list includes cir- 
cuit-breakers with voltages as high 
as 25,000 and rated as high as 23,000 
amperes. They are for indoor service, 
either manually or electrically oper- 
ated, full automatic, non-automatic or 
single throw. 


Norwalk Electric Works, State 
street, Scuth Norwalk, Conn., is hav- 
ing plans prepared for the erection of 
a two-story plant to cost about $40,000. 


Thomas A. Edison, Inc., West 
Orange, N. J., is having plans pre- 
pared or the erection of a one-story 
addition to the power house at its 
electrical plant. 


Eastern Pennsylvania Bake-Rite Co,. 
Philadelphia, manufacturer of insulat- 
ing materials, has leased property at 
7i Ranstead street, aggregating 10,000 
sq. ft., for a new local works. 


Holtzer-Cabot Electric Co., Armory 
street, Roxbury, Mass., manufacturer 
of electric motors, generators, etc., 
has awarded a contract for the erec- 
tion of a one-story addition, 26 by 78 
ft. 


Union Electric Manufacturing Co., 
Milwaukee, is sending out leaflet bul- 
letins describing the various types of 
controllers, motors and accessories 
manufactured by the company. The 
bulletins also give the list prices on 
the various articles. 


General Electric Co., Schenectady. 
New York, is sending to the trade a 
bronze paper weight, consisting of a 
standard separable attaching plug on 
a pedestal. On the. pedestal is in- 
scribed the slogan “Keep Plugging to 
Standardize,” in line with the cam- 
paign to obtain standardization in 
plugs. . 

Apex Electrical Distributing Co., 
Cleveland, held its annual convention 


of sales managers, distributors and — 


others connected with the saie of 
“Apex” electric suction cleaners, at 
the Hollenden Hotel, Cleveland, July 
13-15, with 68 representatives present. 
At the convention new sales methods 
were outlined and progressive busi- 
ness methods unfolded by which the 
Apex company intends to make even 
greater progress during the next 12 
months than in the year just passed. 
A friendly competition was evolved 
during the sessions when the company 
production executives issued a chal- 
lenge to the salesmen to sell the clean- 
ers as fast as the factory can manu- 
facture them. The salesmen at once 
accepted the challenge and the con- 
test is now in progress, 


Sales Managers and Distributors of Apex Electrical Distributing Co. at Dinner Held in 
Cleveland, July 13-15. 
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E. T. Stotessury, Philadelphia, 
chairman of the board of directors of 
the Philadelphia Rapid Transit Co., has 
resigned. 


H. Boyp Brypown, mechanical en- 
gineer ot the Byllesby Engineering & 
Management Corp., has been appointed 
a member of the prime movers commit- 
tee of the National Electric Light As- 
sociation. 


Wittram C. Bricos, formerly 
sales engineer and New York City 
manager of the Shepard Electric Crane 
& Hoist Co., has become vice-president 
in charge of manufacturing of the 
Franklin Moore Co., Winsted, Conn. 


CHARLES G. BARRETT, formerly 
sales engineer of the marine department 
of the Fairbanks, Morse Co. New York 
City office, has become associated with 
the Blake & Knowles Works of the 
Worthington Pump & Machinery Corp.. 
East Cambridge, Mass. 


Dr ALPHONSE A. ADLER, for 
ten years professor in charge of ma- 
chine and power plant design at the 


Polytechnic Institute of Brooklyn, N.` 


Y., has resigned to enable him to give 
his undivided attention to his consult- 
ing practice in New York City. 


Kart R. KENNISON, formerly 
plant engineer of the Emergency Flect 
Corp., in charge of shipyard and dry- 
dock construction at New Orleans, La., 
Mobile, Ala., and Pensacola, Fla., has 
opened an office as a power-plant engi- 
neer at 1&8 Tremont street, Boston. 


STEPHEN E. PREBLE, for many 
years associated with the I. W. Jones 
Co., engineer, Milton, N. H., has been 
elected vice-president and general man- 
ager of the Industrial Planning Corp., 
Buffalo, N. Y., which = specializes in 
hydroelectric development and the de- 
sign of pulp, paper and fiber mills. 


LESLEY C. PauL, formerly edito- 
rial representative of the Electric Rail- 
way Journal, is now connected with the 
publicity department of the Westing- 
house Electric & Manufacturing Co. as 
technical editor in charge of railway 
publicity. He ts a graduate of the en- 
gineering course of the University of 
Colorado, finishing his course in 1915. 


FrED E. WELLs, Boston, has been 
elected treasurer of the Federal Corp., 
Westfield, Mass., manufacturer of elec- 
tric specialties, to succeed C. W. 
Dodson, who recently resigned the posi- 
tion: F. R. Speed, Springfield, Mass.. 
formerly connected with the Packard 
Motor Car Co., has been made vice- 
president in charge of manufacturing 
and production of the corporation. 


A. E. Rosperts has been elected 
first vice-president of the Milliken 
Brothers Manufacturing Co., New 
York City, manufacturer of standard- 
ized all-steel buildings for industrial 
and electric service, steel transmission 
towers, radio towers, etc. Mr. Roberts 
was formerly vice-president and gen- 
eral manager of the Hedden Iron Con- 
struction Co., Newark, N. J. He will 


be in charge at the New York City 
ofħce, and direct all matters pertaining 
to sales and policies. 


Dr. ERNEST Fox NICHOLS, 
formerly president of Dartmouth Col- 
lege, and more. recently professor of 
physics at Yale University, New Haven, 
Conn., has accepted a position as di- 
rector of pure science at the Laboratory 
of Pure Science, Nela Research Labor- 
atories, Nela Park, Cleveland, O. The 
research laboratory was organized in 
1908 under the directorship of Dr. Ed- 


Dr. Ernest Fox Nichols. 


ward P. Hyde, as the Physical Labora- 
tory of the National Electric Lamp 
Association. The name was changed to 
Nela Research Laboratory in 1913, 
when the National Electric Lamp As- 
sociation became the National Lamp 
Works of General Electric Co. For 
some years the laboratory was devoted 
exclusively to the development of those 
sciences on which the art of lighting 
has its foundation, but in 1914 the func- 


‘tions of the laboratory were extended 
by the addition of a small section of 


applied science, which had an immediate 
practical objective. The section of ap- 
plied science is now being largely ex- 
tended as a separate Laboratory of 
Applied Science under the immediate 
direction of M. Luckiesh, who becomes 
director of applied science. A new 
building is being constructed to house 
this branch of the work, which will be 
carried forward with a staff of several 
physicists, an engineer, an architect and 
a designer, together with the necessary 
technical and clerical assistants. The 
Laboratory of Pure Science and the 
Laboratory of Applied Science will to- 
gether constitute the Nela Research 
Laboratory. and will be co-ordinated 
under the general direction of Dr. 
Hyde. who becomes director of re- 
search. 


W. vE L. Carr has been appointed 
superintendent of the Northern Indiana 
Gas & Electric Co. Mr. Carr was for- 
merly connected with utility companies in 
Philadelphia. 


A. A. Dion, general manager of the 
Ottawa (Ont.) Electric Co.. has been 
elected a member of the engineering sec 
tion of the National Safety Council of 
the United States. 


Frank Harvey GALE, advertis- 
ing manager of the General Electric 
Co., Schenectady, N. Y., was married 
on ` Aug. 4 to Miss Sadie Woodbury 
Martin, the wedding taking place at 
Lynn, Mass. The newly-married couple 
will make their home at 4 Lowell road, 
Schenectady. 


FRANKLIN T. GRIFFITH, presi- 
dent of the Portland (Ore.) Railway 
Light & Power Co., and Guy W. Tal- 
bot, president of the Pacific Power & 
Light Co., Portland, Ore., were in 
Washington, D. C., recently attending 
a conference of the National Water 


` Power Commission, consisting of the 


Secretary of War, the Secretary of the 
Interior and the Secretary of Agricul- 
ture. Messrs. Grifħth and Talbot rep- 
resented the water-power development 
committee of the National Electric 
Light Association at the Washington 
conference. 


G. W. Canney, formerly service 
manager of the Westinghouse Electric 
& Manufacturing Co., East Pittsburgh, 
Pa., has been transferred to the office 
of W. K. Dunlap, assistant to vice- 
president. Other changes are as fol- 
lows: L. C. Richards, formerly district 
service manager at New York City, has 
been made electrical manager in charge 
of service department work in connec- 
tion with all electrical apparatus, in- 
cluding service shops; A. Hunt, of 
the South Philadelphia works, has been 
made steam service manager in charge 
of service department work in connec- 
tion with all steam apparatus; W. H. 
Keller has been made office service man- 
ager at East Pittsburgh in charge of all 
clerical, cost and accounting details of 
the service department. 


OBITUARY. 


Cor. CHARLES J. BIL ts, for 16 
years an executive of the Lincoln Tele- 
phone & Telegraph Co., died recently 
at his home, Lincoln, Neb. 


CHARLES S. GLEED, a director of 
the Southwestern Bell Telephone Co., 
died recently at his home, Topeka, 
Kan. Mr. Gleed was part owner of the 
Kansas Journal and was a director of 
the Atchison, Topeka and Santa Fe 
Railroad. 


EpwARD KENT, assistant treasurer 
of the Halcomb Steel Co., Syracuse, 
N. Y., died July 24, following an attack 
of pneumonia. Mr. Kent was 73 years 
of age and was born in England, com- 
ing to Syracuse at the age of 14 vears. 
He joined the Halcomb company forces 
20 years ago. 
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EASTERN STATES. 


Nashua, N. H.—The Nashua Manu- 
facturing Co. has completed plans 
for extensions and improvements in 
its power house. - 


Cambridge, Mass.—Plans have been 
prepared for a power house for fac- 
tory service at the plant of the A. R. 
Hyde Co., 432 Columbia street. The 
structure will be 20 by 40 ft. 


Charleston, Mass.—Plans have 
been completed by Palmer & Parker 
Co., 103 Medford street, for a power 
house at its factory to cost about 
$15,000. 

Chelsea, Mass.—The board of trus- 
tees of the Soldiers’ home is having 
plans prepared or extensions and im- 
provements in the power plant at the 
institution to cost about $125,000, in- 
cluding new equipment. Harrison H. 
Atwood, 61 Alban street, Boston, is 
the architect in charge of the project. 


Pawtucket, R. I.—The Tubular 
Woven Fabric Co. will make an ex- 
tensive electrical installaRion at its 
mill, to include a total of 38 motors, 
ranging from 2 to 25 hp.; new trans- 
ormers; new lighting arrangement, 
and installation of additional lamps; 
wiring, etc. The present voltage will 
be changed from 220 to 550 volts. 


Phillipsdale, R. I—The American 
Electrical Works has completed plans 
for a transformer station at its plant, 
one-story and basement, 15 by 40 ft. 


Hartford, Conn—The Southern 
New England Telephone Co. is com- 
pleting the erection of a new build- 
ing on Pearl street. 


New Britain, Conn—The Hart & 
Hutchinson Co. will build a power 
plant at its metal-working plant, in 
connection with the erection of a fac- 
tory addition. The construction con- 
tract has been let to the Collins-Lotz 
Co., Hartford, Conn. 


Buffalo, N. Y.—The State Hospital 
Commission, Albany, E. S. Elwood, 
secretary, has completed plans for 
electrical work at the Buffalo State 
Hospital, including conduits, wiring, 
etc. Bids have been-asked. 

Buffalo, N. Y.—Electrical and me- 
chanical equipment will be installed 
in the plant of the Drumstra Ice 
Cream Co., 958 Fillmore avenue, to 
be located at Bailey avenue and 
Broadway. The factory is estimated 
to cost about $75,000. 


Buffalo, N. Y.—The New York Tel- 
ephone Co. has had plans prepared 
for the erection of a one-story addi- 
tion to its Oxford exchange, 30 by 
60 ft., to cost about $20,000. 


Mariners Harbor, S. I., N. Y.—The 
Proctor & Gamble Co., Port Ivory, 
has filed plans or extensions and im- 
provements at the power house of its 
local soap works. 


New York, N. Y.—The Globe 
Storage Warehouse & Carpet Clean- 
ing Co., 305 East 65th street, has 


closed down its private power plant 
and entered into contract with the 
New York Edison Co. for service. 
The installation includes both light 
and power. 


New York, N. Y.—The Exide 
Battery Depots, Inc., 101 West End 
avenue, has awarded a contract to the 
William Steele & Sons Co., 16th and 
Arch streets, Philadelphia, for the 
erection of a two-story service works 
at Spring and Clark streets, estimated 
to cost about $250,000, including 
equipment. 

New York, N. Y.—The American 
Telephone & Telegraph Co., Bell sys- 
tem, reports a total of 308,000 instru- 
ments added to its lines in different 
parts of the country since January 1. 
At the present time, unfilled orders 
total 200,000 requests for telephone 
service in excess of normal. 


New York, N. Y.—The Commercial 
Cable Co. and other Mackey utility 
interests has admitted the jurisdiction 
of the Interstate Commerce Commis- 
sion. The commission has issued an 
order of date of August 2, assuming 
supervision, and has ordered the com- 
panies to file annual reports, dating 
from 1917. 


New York, N. Y.—The New York 
Telephone Co. has acquired property 
at 226 West 36th street, comprising 
a four-story building, and two ad- 
joining three-story buildings. The 
site will be used at a later date for 
the erection of a large addition to 
the company’s exchange plant in this 
vicinity. -Plans have been filed for 
the erection of a new three-story cen- 
tral station at 444 St. Marks place, 
Richmond, to cost about $67,000. A 
permit has also been taken out for 
extensions and alterations in the ex- 
change building at 16 Snyder avenue, 
Brooklyn, to cost about $60,000. 


New York, N. Y.—Foundation 
work has been completed for the new 
substation and transformer house for 
the New York Edison Co., Irving 
place and 15th street, at 421 East 
Sixth street. The structure will be 
four-stories high, and with equipment 
is estimated to cost $350,000. 


New York, N. Y.—The New York 
Telephone Co. has filed a schedule of 
increased rates with the State Public 
Service Commission to apply to ter- 
ritory outside of New York City, and 
affecting about 200 cities, towns and 
villages in the state. The increased 
rates vary from 20 to 30%, the first 
noted being a minimum. 


New York, N. Y.—Electrical and 
mechanical equipment will be installed 
in the addition to the plant of the 
Carolyn Laundry, 104 East 126th 
street. The company has acquired 
adjoining buildings, and these will be 
remodeled and improved to accomo- 
date the new business. The purchase 
consideration is stated to be about 


$300,000. 
Rosendale, N. Y.—Charles P. Dick- 


enson will build an electric light plant 
in the town of Ulster, Delaware coun- 
ty, and will construct a transmission 
line to furnish electric light and power 
to Rosendale. 


Atlantic City, N. J.—Electrical and 
mechanical equipment will be in- 
stalled in the sewerage disposal plant, 
to be constructed in the uptown dis- 
trict by the Atlantic City Sewerage 
Co., Guarantee Trust building. Clyde 
Potts, 30 Church street, New York 
City is the engineer in charge of the 
project. 


Butler, N. J—The borough council 
has approved an increase in appropri- 
ation from $55,000 to $75,000 for pro- 
posed extensions and improvements. 
in the municipal electric power plant. 
Bids for the work were recently 
asked. The council is arranging for 
the purchase of property adjoining 
the plant for the addition. 


Hackensack, N. J.—The building 
committee of the Hackensack General 
Hospital, Third avenue, has com- 
pleted plans for the erection of a one- 
story power plant at the institution 
to cost about $40,000. Crow, Lewis 
& Wick, 200 Fifth avenue, New York 
City, are the architects for the project. 

Highstown, N. J.—The State Pub- 
lic Service Commission has granted 
permission to the Hightstown Elec- 


tric Light & Power Co. to increase 


its light and power rates. The change 
provides for a minimum charge of 
$1.50 for commercial meter lighting, 
instead of $1, as heretofore, and a 
minimum charge of $3 per hp. of 
motor installed, instead of the former 
rate of 50 cts. The present base rates 
of 10 cts, per kw-hr. for power, and 
15 cts. per kw-hr. for meter lighting 
are maintained. 


East Orange, N. J.—In connection 
with a new contract to be made with 
the Public Service Corporation of 
New Jersey for street lighting, the 
lighting committee of the city coun- 
cil is negotiating with the company 
for the replacing of present gas lamps 
with improved electric lamps. It is. 
proposed to arrange the change in 
certain sections, one to follow an- 
other, until the complete change has. 
been made. , 

Newark, N. J.—The Public Service 
Railway Co. has received permission 
from the State Board of Public Utility 
Commissioners to issue trust certifi- 
cates for $1,820,000, and enter into arm 
agreement with the Osgood Bradley 
Car Co., Worcester, Mass., for the 
purchase of new equipment to this 
amount. The order will include 200 
one-man safety cars; 100 center and 
end exit trailer cars; 15 double-truck 
snow plows: and 15 standard sweep- 
ers. The board has also granted the 
company permission to issue notes to 
the amount of $410,000, the proceeds 
to be used in part for proposed exten- 
sions and betterments. 


Allentown, Pa.—The city council 
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has authorized Thomas Roth, head of 
the water department, to prepare 


plans and specifications for electric- | 


ally operated pumping machinery at 
the municipal waterworks, with gen- 
eral extensions and improvements in 
the plant to cost about $60,000. The 
installation will comprise a centrifugal 
pump of about 12,000,000 gals. capacity; 
a three-stage, 7,000,000-gal. pump, and 
a 750-hp, steam turbine, with reduc- 
tion gears, motors, etc. 


Bloomsburg, Pa.—Judge Harman, 
Columbia County Court, has author- 
ized the sale of the property of the 
Columbia & Montour Electric Railway 
Co., totaling about 16 mi. of line, 
which has been in receivership for 
about five years past. The line ex- 
tends through Bloomburg, Espy, Ca- 
tawissa and Berwick. A. W. Duy is 
the receiver of the company. 


Centralia, Pa.—The Schuylkill Elec- 
tric Co.. Girardville, has discontinued 
local service, covering municipal street 
lighting and power supply, owing to 
the inability of the borough to defray 
the cost. 


Dillsburg, Pa.—The Dillsburg Light, 
Heat & Power Co. has filed notice of 
increase in capital stock to $40,000 for 
proposed cxpansion. 


Hudsonville, Pa—The Wyoming 
Valley Water Co. has commenced the 
construction of a power line from a 
oint near Drifton to Eckley and Buck 
fountain, for industrial service in 
this section. 


Kingston, Pa.—The Luzerne Coun- 


ty Gas & Electric Co, has made appli- 
cation to the State Public Service 
Commission for permission to issue 
bonds for $1,150,000 and stock for 
$300,000, for extensions, improve- 
ments, etc. 


Kittanning, Pa—The power house 
at the plant of the Kittanning Brick 
& Fire Clay Co. was destroyed by 
fire, August 3, with loss estimated at 
$50,000. It is said that the plant will 
be rebuilt at once. 


Oil City, Pa.—The Citizens’ Trac- 
tion Co. has applied to the State Pub- 
lic Service Commission for permission 
to issue bonds for $59,000, the pro- 
ceeds to be used for proposed exten- 
sions and betterments. 


Philadelphia, Pa.—Bids are being 
taken by the Ferguson Carpet Co., 
Stenton and Rockland streets, for the 
erection of a power plant, 40 by 75 ft., 
at its factory. 


Philadelphia, Pa.—The department 
of public works is planning for im- 
provements and extensions in its 
Queen Lane pumping station and 
Lardner’s’ Point pumping station, used 
for the waterworks department, to 
cost about $250,000. The work will 
include the installation of electrically 
operated pumping machinery and 
auxiliary apparatus. 


Philadelphia, Pa. — Construction 
work is under way on a power plant 
at the belting factory of the L. H. 
Gilmer Co., Keystone and Cottman 
strects, to be used for general works 
service. The structure, in connection 
with a new factory addition, will cost 
about $70,000. 


Philadelphia, Pa.—The Philadelphia 


_& eRading Railway Co. has awarded a 


contract to Charles C. Pace, Mont- 
gomery avenue, Cynwyd, Pa.. for the 
erection of an electric substation on 
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Arch street, to cost about $12,000, ex- 
clusive of equipment. 


Pittsburgh, Pa.—The J. K. David- 
son Sand Co. is arranging the installa- 
tion of considerable electric machin- 
ery on a new sand digger to be con- 
structed at one of the local yards. 
Sand and gravel screens, and other 
apparatus will be electrically operated. 


Pittsburgh, Pa—The Goodman 
Manufacturing Co., 48th place and 
Halsted street, Chicago, manufacturer 
of electric mine locomotives, and 
kindred equipment, has leased a four- 
story building at 216 Penn aveune, 
Pittsburgh, comprising about 18,000 
sq. ft. of space, for the establishment 
of a branch repair and supply works. 


York Haven, Pa.—The York Haven 
Water & Power Co, is acquiring 
property in the vicinity of its hydro- 
electric power plant at Goldsboro, for 
proposed enlargements. It is planned 
to increase the present generating 
capacity. i 


Baltimore, Md.—The Chesapeake & 
Potomac Telephone Co. has broken 
ground for the erection of an exchange 


plant on Kate avenue, to cost about 
$100,000. 


Baltimore, Md.—The tallest stack in 
the state will be erected by the Co- 
lumbia Graphophone Co. at its power 
plant in the Orangeville district, in 
connection with a large manufactur- 
ing plant here. The structure will be 
reinforced concrete, with 18 ft. base, 
and will be 230 ft. high. It is estimated 
to cost $12,500. 


Baltimore, Md.—The Consolidated 
Gas, Electric Light & Power Co. is 
planning for the erection of an addi- 
tion to its plant on Monument street. 
The company is reported to be secur- 
ing considerable property in this dis- 
trict for the enlargement. The com- 
pany will build an addition, 52 by 200 
ft. to its electric substation at Race 
and Barney streets. The report filed 
by the company with the State Pub- 
lic Service Commission shows net 
earnings of the electric department 
during the past six months of $255,- 
874.85. and of the gas department, 
$152,585.20. The surplus available for 
dividends, reserves, etc., is $259,454.61, 
depreciation not included. 


Hagerstown, Md.—A petition has 
been presented to the Hagerstown & 
Frederick Railway Co., by the Chan- 
ber of Commerce, backed by local 
citizens in large number, for the ex- 
tension to its line from Hagerstown to 
Security. 


Fort Myer, Va.—The U. S. Army 
Ordnance Department, Washington, 
is planning for the erection of a power 
plant. 


Fredericksburg, Va.—The local 
power plant of the U. S. Army Ord- 
nance Department was recently par- 
tially destroyed by fire, caused by 
lightning. 

Rosslyn, Va.—Fire, July 31, destroy- 
ed the engine plant and partially de- 
stroyed the power house at the plant 
of the Rosslyn Packing Co. 

Charlotte, N. C.—The Southern 
Public Utilities Co. is planning for 
extensions and improvements in its 
electric power plant and system, to 
cost about $150.000. 

Moncure, N. C.—The Moncure 
Manufacturing Co. will develop water 
power on Deep river and will furnish 
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electric power to Moncure, Pittsboro 
and other towns. 


Greensboro, Ga.—The city council 
is planning for extensions in the local 
street lighting system, to cost about 
$10,000. Pr sie oa : ae: 


Savannah, Ga.—The Southern Bell 
Telephone & Telegraph Co., Atlanta, 
Ga., is planning for the erection of a 
local exchange plant. 


Miami, Fla.—The Bay View Estate 
Corp. will build an electric light and 
power plant. 


Miami, Fla.—The city council has 
plans under way for extensions in Its 
street lighting system. 


St. Petersburg, Fla.—The city coun- 
cil has awarded a contract to the 
Leneave Electric Co. for the installa- 
tion of a new “white way” lighting 
system on Central avenue, to cost 


about $19,500. 


NORTH CENTRAL STATES. 


Dublin, Ind.—The city council has 
voted $10,000 in bonds for the pur- 
pose of constructing an electric light 
and power distribution system in the 
city. 


South Bend, Ind—The Campbell 
Specialty Wire Works has filed plans 
for a one-story, 65 by 165 ft. plant, to 
cost $50,000. 


Adrian, Mich.—Considerable elec- 
trical equipment will be installed in 
the plant of the Andrix Nut-Lock Co., 
which will be completed by the end 
of September. 


Kalamazoo, Mich.—The Kalamazoo 
Spring & Axle Co. has changed its 
name to the C. G. Spring Co., with 
Christian Girl as president. Con- 
siderable electrical equipment will be 
installed to increase the capacity of 
the plant. 


Lansing, Mich—The Atlas Drop 
Forge Co. is completing an extensive 
overhauling of its equipment and 1s 
preparing to install an electric heat- 
treating department. 


Chicago, IlL—The Plamadon Manu- 
facturing Co., 24 North Clinton street, 
manufacturer of friction clutches and 
other power equipment, is taking bids 
for a two-story, 60 by 100 ft. building, 
at 5301 South Western avenue, to cost 
$50,000, 

Tacoma, Ill.—The Consumers’ Cen- 
tral Heating Co. will erect a $200,000 
heating and power plant and will in- 
stall electrical machinery to generate 
1600 hp. 

Barron, Wis.—The city is construct- 
ing a municipal electric light and 
power plant. 


Kaukauna, Wis—The Kaukauna 
Machine Co., manufacturer of power 
hammers and other machinery, is 
effecting a consolidation of interests 
with the Moloch Stoker Co., Kaukau- 
na, manufacturer of automatic stoking 
equipment. The merged companies 
will expend $100,000 in plant enlarge- 
ments and new equipment. 

Marinette, Wis.—The Oconto Ser- 
vice Co. has purchased the Caldron 
Falls power site and will erect a 
power plant, estimated to cost $1,000, 
000. T. A. Pamperin, Oconto, Wis., 
is the president of the company. 

Milwaukee, Wis—The Heil Co., 
Montana and 26th avenues, is in the 
market for a 150-250-hp. boiler and 
for two 10-ton, electrically operated 
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cranes for installation in an addition 
to its Milwaukee plant. 


West Bend, Wis.—The West Bend 
Heat & Light Co. will build a power 
plant at an estimated cost of $80,000. 
Combustion Engineering Co., 11 
Broadway, New York City, is the en- 
gineer in charge of the project. 

Bemidji, Minn.—The city council is 
considering specifications for a “white 
way” system of electric lighting that 
will include 450 lamps of 400-cp. each. 


Stephen, Minn.—A transmission 
line to furnish Stephen with electric 
light and power will be built from 
Crookston. 


Dinsdale, Ia.—The Iowa Railway 
Light Co. will supply the town with 
electric light and power this fall. 


Wahpeton, N. D.—The Richland 
County Electric Co., recently organ- 
ized, will construct a transmission 
line from Wahpeton to Wyndmere. 

Carthage, Mo.—The city will ex- 
tend and improve its electric light and 
water systems, $100,000 in bonds hav- 
ing been voted for the improvement. 


Wentzville, Mo.—E. T. Archer & 
Co., engineer, 609 New England build- 
ing, Kansas City, Mo., has prepared 
plans for the erection of a municipal 
electric light and power plant at an 
estimated cost of $30,000. Address 
W. R. Dalton, city clerk of Wentz- 
ville, for further information. 


SOUTH CENTRAL STATES. 


Blackney, Ky.—The Kentucky & 
West Virginia Power Co., Whites- 
burg, Ky., will extend its transmission 
lines from Blackney. to the Elkhorn 
coal fields. 


Jackson, Ky.—The Breathitt Coun- 
ty Light & Power Co. has increased 
its capital stock to $150,000 and will 
make extensive improvements to its 
plant. 

Louisville, Ky.— The Louisville Gas 
& Electric Co. is planning extensive 
improvements in its plant equipment 
and transmission lines. 


Knoxville, Tenn.—The Knoxville 
Railway & Light Co. is planning ex- 
tensive improvements to its power 
plant and transmission systems. 


Memphis, Tenn.—The United States 
Gas & Electric Co. is planning for the 
rebuilding of its local power plant, re- 
cently damaged by fire. The work, 
including new equipment, is estimated 
to cost about $150,000. 

Birmingham, Ala.—The Alabama 


Power Co. will build a power plant at. 


Judkin’s Riffle, near Wetumpka, on 
the Coosa river. The plant is esti- 
mated to cost $12,000,000. 


Danville, Ark.—P. F. Arnold, Hot 
Springs, Ark., has purchased the Dan- 
ville Light Co. plant and will make 
improvements and install new equip- 
ment. 

Pine Bluff, Ark.—The Arkansas 
Light & Power Co. will construct a 
6600-volt, high-tension transmission 
line from Pine Bluff to Cottondale. 
Moreland & Bennett, engineers, Pine 
Bluff, have prepared the plans. 

Beaumont, Tex.—The Beaumont 
Iron Works has had plans prepared 
for a number of additions to its plant, 
including the installation of electric 
travelling cranes and other electrically 
operated machinery. 

Memphis, Tex.—The Texas Gas & 
Electric Co. is planning for the re- 
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building of its power plant recently 


damaged by fire. The cost is esti- 


mated at $75,000. i l 
Rusk, Tex.—Electric and mechan- 

ical equipment will be installed 4n the 

ice manufacturing plant to be erected 


by the Powell Land & Lumber Co: 


W. H. Shook is the president of the 
company. . 


WESTERN STATES. 


Albuquerque, N. M.—The Albu- 
querque Gas & Electric Co. will spend 
$50,000 in plant improvements and ex- 
tension of transmission lines. 


Mullan, Ida.—The plant of the Na- 
tional Copper Co. was recently de- 
stroyed by fire. A new plant will be 
erected and new machinery installed 
at once. 


Ilwaco, Wash.—The plant of the 
North Shore Light & Power Co. was 
completely destroyed by fire recently. 
The plant will be rebuilt. 


Spokane, Wash.—The Washington 
Water Power Co. will increase the 
height of its Long Lake dam 4 ft. 
The additional height will add 1000 
hp. to the plant. 


Portland, Ore.—The Pacific Tele- 
phone Co. will erect a two-story ex- 
change building, at an estimated cost 
of $132,000. 


INCORPORATIONS. 


Violet, La.—The Violet Ice & Elec- 
tric Co. has been incorporated with 
capital stock of $50,000. 

Osage, Wyo.—The Osage Light Co. 
has been incorporated with capital 
stock of $12,500 and will build an elec- 
tric light plant. 

Fort Worth, Tex.—The Big Three 
Welding & Equipment Co. has been 
incorporated with capital stock of 
$12,000. C. K: Rickel, B. K: Smith 
and C. E. Goss are the incorporators. 


Taylorville, Ga—The Taylorville 
Light & Power Co. has been incorpo- 
rated with capital stock of $8000 
Will M. Dorsey is the principal in- 
corporator. 


Superior, Wis.—The Superior Auto - 
Signal Co. has been incorporated with — 


capital stock of $10,000. H. M. Mark 
and others are the incorporators. 


Holland, Tex.—The Farmers’ Elec- 
tric Gin Co. has been incorporated 
with capital stock of $15,000. The in- 
corporators are C. B. Starke, J. P. 
Edwards and W. A. McKee. 


Detroit, Mich.—The Carr-Weller 
Co. has been incorporated with capi- 
tal stock of $20,000, to manufacture 
electrical equipment. H. A. Carr, 132 
Kenilworth avenue, and others are 
the incorporators. 


Bridgeport, Conn.—The Belpedio 


Bell-A-Phone Co. Capital stock, 
$500,000. To manufacture telephone 
equipment and parts. Incorporators: 
Joseph Cubelli, E. A. Harry and J. P. 
Erringis. 

New York, N. Y.—The A. & S. 
Electric Co. Capital stock, $20 000. 
To manufacture electrical equipment 
and engage in contracting work. In- 
corporators: L. Zarrel, S. Golde and 
A. Jenick, 764 Eighth avenue. 


Brooklyn, N. Y.—Walter H. Taver- 
ner Corp. Capital stock, $60,000. To 
manufacture electrical machinery and 
engage in contracting work. Incor- 
porators W. H. Taverner, R. B. Fen- 
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i H. S. Lockwood, 1811 Aven- 
ue J. 

Wilmington, Del.—The Interstate 
Electric Co. of Alabama. Capital 
stock, $350,000. To manufacture elec- 
trical machinery. .Incorporators M. 
L- Horty; SL. Mackey’ and fe- D. 
Frock, Wilmington. 


Ridgeley, W. Va.—The Ridgeley 


Light & Power Co. _ Capital stock, 


$25,000. To operate a local electric 
light and power system. Įncorpora- 
tors James T. Vandegrift, Howard 
R. Kight and Elmer E.. Briggs. 


New York, N. Y.—The Progressive 
Electric Co., Inc. Capital stock, $50,- 
000. To manufacture electrical equip- 
ment of various kinds. Incorporators: 
Samuel B. Howard, Raymond J. Gor- 
man and Roy Myers, all of New York. 


New York, N. Y.—The Petroleum 
Heat & Power Co. Capital stock, 
200,000. To operate a plant at Stam- 
tord, Conn., for the manufacture of 
oil burning, electrical and other ap- 
pliances. Incorporators: F. M. 
Forbes, S. Whitaker and R. Adamson, 
511 Fifth avenue. 


Glen Falls, N. Y.—The Hodgson 
Electric Appliance Co. Capital stock, 
$100,000. To manufacture electrical 
equipment, appliances, etc. Incor- 
porators: E. J. West, W. D. Hodgson, 
and D. F. Imrie, all of Glen Falls. 


Long Island City, N. Y.—The 
Island City Electric Co. Capital 
stock, $30,000. To manufacture elec- 
tric lamps, etc. Incorporators: W. A. 
'Ireadwell, W. S. Brown and P. J. 
Shelley, Brightwaters, L. I. 


New York, N. Y.—The Steatite 
Electric Products Corp. Capital 
stock, $215,000. To manufacture elec- 
tric heating and cooking equipment, 
and other electrical specialties. In- 
corporators: T. D. Finizio, S. 
Moore and J. N. Strang, Yorktown 
Heights. 

Ridgewood, N. Y.—The Automatic 
Screw Capping Machine Corp. Capital 
stock, $200,000. To manufacture elec- 
trical appliances of various kinds. In- 
corporators: Robert Eble, Charles W. 
G. Baiter and J. V. Ryan, 57 Maple 
avenue. 

Baltimore, Md.—The Utility Bat- 
tery Sales & Service Corp. Capital 
stock, $25,000. To manufacture elec- 
trical products for automobile service. 
Incorporators: Robert J. Gill, J. 
Woodall Greene, and Francis K. 
Murray. 


White Plains, Ky.—The White 
Plains Light & Power Co. has been 


incorporated with capital stock of 
$2500. O. C. Littlepage, F. G. Frank- 
lin and W. N. Bailey are the incor- 
porators. 

Roanoke, Il.—The Woodford Serv- 
ice Co, has been incorporated with 
capital stock of $5000 to generate and 
seil electrical energy. K. L. Saylor, 
Roanoke, is the principal incorporator. 


Muskogee, Okla.——The Squoyah 
Hydro-Electric Power Co. has been 
incorporated with capital stock of 
$100,000. H. G. House, Muskogee, is 
the principal incorporator. 


Hartford, Conn—The Rogers 
Electric Supply Co. has been incor- 
porated with capital stock of $25,000 
to manufacture electrical specialties. 
A. J. Rogers, Arlington, Mass.; Ar- 
thur Perkins and F. A. Decor, Hart- 
ford, are the incorporators. 
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FINANCIAL NEWS 


Comment on the Financial Outlook in the Electrical Industry, New Securities, Reports of 
Earnings, Dividends and Utility Stocks 


Adirondack Power & Light Corp. 


Arranges Bond Issue. 


The Adirondack Power & Light Corp. 
has arranged for a bond issue of $5,620,- 
000, the proceeds to be used in part for 
extensions and improvements, including 
the erection of a reserve steam-operated 
electric power plant on the Mohawk 
River, near Amsterdam, N. Y. The com- 
pany has been formed through a recent 
consolidation of the Adirondack Electric 
Power Corp. and the Mohawk Edison Co., 
Inc.. both operated in the same general 
territory. The company furnishes light 
and power service at Schenectady, Am- 
sterdam, Watervliet, Oneida, Saratoga 
Springs and neighboring sections. It op- 


erates hydroelectric plants on the Hud-- 


son and Hoosic Rivers, and East Canada 
Creek, with installed capacity of about 
50,000 kw. A number of supplementary 
steam plants also are operated. 
Hees is the president of the company. 


Nebraska Power Co. 


1920. 1919 

June gross .......... $ 222.539 $ 180,854 
Net after taxes ..... 55.212 59,089 
Total income ........ 57,664 84,407 
Surplus after charges 99 6! 50 50.254 
Twelve months’ gross 2,655,935 2,155,887 
Net after taxes ..... 900,846 758,975 
Total income ....... 970,112 &28,251 
Surplus after charges 585.334 507,446 
Balance after prefer- 

red dividends ...... 375,334 297,446 


Great Western Power System. 


1920 1919. 

June gross ..... : 463,952 $ 400,427 
Net after taxes...... 235,875 225,939 
Surplus after interest 

charges ............ 80,245 97,244 
Twelve months’ gross 5.696,241 5.084.440 
Net after taxes...... 3,126,147 3,013,764 
Surplus after interest 

charges ............ 1,295,281 1,465,260 


United Gas & Electric Corp. 
(Subsidiary Operating Co.) 


1920. 1919. 
June gross .......... $ 916, 764 $ 775,490 
Net after taxes...... 275,754 276.080 
Total income......... 287.073 277.843 
Surplus after charges 127.561 125,046 
Twelve months’ gross 11.434.766 9,670,958 
Net after taxes...... 3,997,534 3,162,840 
Total income ........ 4,046,863 3,193,764 
Surplus after charges 2,172,346  1.381,780 

Detroit Edison Co. 

1920. 1919. 
June gross .......... $1,607,803 $1,185,753 
Net earnings ........ 204,270 322,422 
Surplus after charges 11,838 183.363 
Six months’ gross....10,309,002 7,837,060 
Net earnings ........ 2,142,894 2.210.523 
Surplus after charges 1,065,950 1,384,782 


Portland Railway, Light & Power Co. 


1920. 1919. 
May gross .......... $ 741,360 $ 711.453 
Net after taxes ...... 200,254 274,960 
Surplus after charges 11,565 82,411 
Twelve months’ gross 8,746,947 8,186,362 
Net after taxes ...... 2.839.168 2,692,461 
Surplus after charges 568,752 433,195 


Galveston-Houston Electric Co. 


1920. 1919, 
June gross earnings. .$ 325,157 $ 255,778 
Net earnings ........ 99,440 69,721 
Surplus after charges 64,148 34,072 


Twelve months’ gross 3,385,329 2,924,018 
Net earnings ........ 914.481 802,491 
Surplus after charges 492,496 423.675 


Metropolitan Edison Co. 


1920. 1919. 
May gross ........... $ 219.273 $ 159,871 
Net after taxes ..... 69,339 63,451 


J. Ledlie 


Southwestern Light & Power Co. 


Offers Bond Issue. 


The Southwestern Light & Power Co. 
is Offering, through a banking syndicate, 
a new issue of $2,000,000 five-year, 8% 
bond-secured gold notes of the company, 
due Aug. 1, 1925, at 98 and accrued in- 
terest, to yield about 8%%. 


Republic Railway & Light Co. 


1920 1919. 
June pross .......... $ 639.557 $ 474,707 
Net after taxes ...... 142,845 118,786 
Total income ........ 155,509 146.976 
Surplus after charges 30.212 32,527 
Twelve months’ gross 7,212,941 5,752,757 
Net after taxes ..... 1.758.554 1,341.266 
Total Income ........ 1,919,755 1,590,215 
Surplus after charges 499,709 269,932 

Connecticut Power Co. 

1920. 1919. 
June gross earnings. .$ 117,543 $ 96,005 
Net earnings ........ 46, 6S4 30.443 
Surplus after charges 27.066 11,577 
Twelve months’ gross 1.380.525 1,163,923 
Net earnings ........ 063,803 457,556 
Surplus after charges 328.597 231,358 


Mississippi River Power Co. 


1920. 1919. 
June gross earnings. .$ 232.181 $ 192.146 
Net earnings ........ 180,861 150,000 
Surplus after charges 81,546 48,239 
Twelve months’ gross 2.492.674 2,232,246 
Net earnings ........ 1,946.458 1,742,563 
Surplus after charges "821,868 500,612 


Northern Texas Electric Co. 


1920. 1919. 
June gross earnings..$ 331.492 $ 282,415 
Net earnings ........ 120,723 108 528 
Surplus after charges 95,859 83.486 
Twelve months’ gross 3,740,603 2,927,397 
Net earnings ........ 1,459,761 1,098,627 
Surplus after charges 1,161,401 798,121 


Edison Electric Illuminating Co. of 


Brockton. 

1920. 1919. 
June grosSS .......... $ 111.006 $ 81.003 
Net earnings ........ 39,063 25.804 
Surplus after charges 36.698 19,296 
Twelve months’ gross 1,244,581 9R0,060 
Net earnings ........ 431,768 309,672 
Surplus after charges 370,609 230,037 

Tampa Electric Co. 

1920. 1919. 
June gross earnings..$ 109.836 $ 97,926 
Net earnings ........ 37,754 35.411 
Surplus after charges 33,509 30.742 


Twelve months’ gross 1,387,637 1,159,080 


Net earnings ........ 515.328 470.387 
Surplus after charges 490,872 417,098 


Philadelephia Co. and Subisidiary 


Companies. 
1920. 1919. 
June gross .......... $2,464.133 $1.928,986 
Net earnings .,...... 945.671 679,061 
Six months’ gross... 17,235.854 14.558,095 
Net earnings ........ 8.136.191 6,661,692 
Southwestern Power & Light Co. 
Subsidiaries. 
1920, 1919. 
May frosS .......0.06. $ 713,928 $ 468,082 
Net earnings ........ 272.032 159 917 
Twelve months’ gross 7.523.948 5.993.605 
Net earnings ........ 3,003,280 2,134,557 
Duquesne Light Co. and Subsidiary 
Companies. 
1920. 1919. 
June gross .......... $1.154,556 $ 930,793 
Net after taxes...... 315,299 324,841 
Six months’ gross... 7,235,297 6.067.319 
Net after taxes...... 2,291,566 2,269.188 
Dividends. 


The Central Arkansas Railway & Light 
Co. has declared its regular quarterly 
dividend -of 154% on its preferred stock, 
payable Sept. 1 to stockholders of record 

16. 


Aug. 


WEEKLY COMPARISONS OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 
Quotations furnished by F. M. Zeiler Co., Rookery Bldg., Chicago. 


Div. rate. Bid Bid 


Public Utilities— Percent. Aug. 3. Aug. 10. 
Adirondack Electric Power of Glens Falls, common............ 6 13 14 
Adirondack Electric Power of Glens Falls, preferred........... 6 72 70 
American Gas & Electric of New York, common............. 10+extra 97 96 
American Gas & Electric of New York, preferred............ bse 6 34 33 
American Light & Traction of New York, common........... ieee 116 111 
American Light & Traction of New York, preferred............. 6 81 80 
American Power & Light of New York, common..........-.-... 4 44 40 
American Power & Light of New York, preferred............0., 6 65 60 
American Public Utilities of Grand Rapids. common............ 4 3 
American Public Utilities of Grand Rapids, preferred........ ae 7 15 10 
American Telephone & Telegraph of New York ...........0:... a 96 96 ley 
American Water Works & Elec. of New York, common.....,.. : 2 2 
American Water Works & Elec. of New York. particip......... 7 l 5 3 
American Water Works & Elec. of New York. first preferred, , su 35 34 
Appalachian Power, COMMON ......... 0... c ce eee ce eet eee eeeeegey a 4 1 
Appalachian Power, preferred: you heee Wieder an Gcaqinsbes saad: 7 17 15 
Cities Service of New York, common..................0..0... +extra 300 265 
Cities Service of New York, preferred..............0 0c cee eta ae 6 65 64 
Commonwealta Edison of Chicago ......... 0. cee ec ce ete 8 100 101 
Conim. Power, Railway & Light of Jackson, common.......... ay 17 16 
Comm. Power, Railway & Light of Jackson. preferred.......,, 6 37 38 
Federal Light & Traction of New York, common............. aes ee 6 6 
Feceral Light & Traction of New York, preferred............ sas ea 43 40 
Nortbern States Power of Chicago, common.............. 27 27 


Northern States Power of Chicago 


. preferred... sks rope be Soe eS T 19 T4 


Pacific Gas & Electric of San Francisco, common .............. ing 46 45g 
Public Service of Northern Illinois, Chicago, common....... ee 7 65 AT 
Public Service of Northern Illinois. Chicago, preferred......,, : 6 T4 83 
Stanaard Gas & Electric of Chicago, common............... sats a 13 11 
Standard Gas & Electric of Chicago, preferred. ............. = 6 35 35 
Tennessee Railway, Light & Power of Chattanooga, common. 1 1 
Tennessee Railway, Light & Power of Chattanooga. preferred ` oe? È 2 2 
United Light & Railways of Grand Rapids. eommon......... a carey 4 18 18 
United Light & Railways of Grand Rapids, preferred........ stake 6 56 55 
Western Power of San Francisco, common ,.........ceee00: i >I 19 
Western Union Telegraph of New York .................005. extra 80 S2 
Industrials— 

Electrice Storage Battery of Philadelphia, common ............. 4 RES 95 
General Electric of Schenectady 44. 66664 ei deasew bd ecb nawaes REN 8 146 1348? 
Westinghouse Electric & Mfg. of Pittsburgh, common ......,.. 7 52 HEVA 


— 


VoL. 77—No. 8. 


Electrical Review 


CHICAGO, SATURDAY, AUGUST 21, 1920. i Pace 269. 


Developmentsin Power Plants and 


Generating Stations 


Hydroelectric and Steam-Electric Stations— Economical Consider- 
ations— Coal and Oil as Fuel—Water and Steam Turbines—Gen- 
erators — Methods of Excitation — Trend of Transformer Design 


By ALFRED STILL 


Professor of Electrical Design, Purdue University. 


This is the third of a series of articles in which 
Prof. Still reviews the electric power situation. 
The purpose is to indicate the general nature of the 
problems the engineer has had to overcome and to 
show in what way present tendencies may influence 
future practice. 

The first article, which appeared in the July 17 
issue of ELECTRICAL Review, reviewed present-day 
conditions and practice in the development of elec- 
tric power plants and distribution systems. The 
second article, which appeared in the Aug. 7 issue, 
presented a review of various types of transmission 
systems. Subsequent articles will be published in 
the “Electrical Construction” and “Central-Station 
and Power-Plant” issues.—Ep1Tor’s Nore. 


On June 11, 1920, President Wilson signed 
the new water-power law, the final result of 
eight years of work by committees of. Congress. 
There would seem to be no reason to doubt that 
the passage of this law will lead to a consider- 
able increase in the amount of water power to 
be used for industrial purposes. Failure of 
Congress to pass satisfactory laws under which 
the investor could see a fair prospect of return 
on his capital has resulted in much of the avail- 
able power on navigable streams being wasted. 

Workable schemes aggregating a total of ap- 
proximately 2,000,000 hp. have been held back 
for lack of the necessary encouragement and se- 


Shop Assembly of a 17,500-Kv-a., 6600-Voit, 100 R.P.M. Vertical Waterwheel Generator for Wateree Power Co. 
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curity, while the upper reaches of many streams 
and rivers have remained closed to navigation 
which hydroelectric developments in the near 
future will probably open up at almost no cost 
to the government. 

Coal shortage and present-day labor problems 
clearly emphasize the importance of utilizing 
water-power sites when this can be done econom- 
ically. Since the close of the war practically 
all countries are now seeking to develop their 
water-power resources to the maximum extent. 
In France the new Soulon and Eget plants uti- 
lize some of the high-head sites in the Pyrenees. 
These two stations can supply a total load of 
40,coo kw., but their completion was a direct 
result of the coal shortage during the war. An 
expenditure amounting to over $200,000,000 1s 
contemplated in the development of something 
like 700,000 hp. which it is estimated is now 
running to waste in the Rhone valley. Sweden, 
which is at present paying little short of $50 per 
ton for coal (imported from England) is about 
to develop a large part of the 5.000.020 hp. 
which has not vet been utilized by the many hv- 
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Large Runner for Waterwheei of Pelton Type. 


droelectric schemes which were in successful op- 
eration before the war. Even Great Britain is 
seriously contemplating the further development 
of her somewhat meager water-power resources. 
In this country, notwithstanding difficulties in 
obtaining the necessary capital, existing hydro- 
electric plants have been increased in capacity 
wherever extensions were feasible. The peak 
load at Keokuk is now well over 100,000 kw. 


WATER-POWER VeRsSts Cos -BURNING CENTRAL 
STATIONS. 


It would be a mistake to overlook the fact 
that steam-power plants equipped with steam 
turbine units of the larger sizes, and situated 
in localities where coal is plentiful and an abund- 
ance of water for condensing purposes is avail- 


able, can generally compete favorably with hy- 
droelectric stations. As a general rule, . the 
Water-power site is at a considerable distance 
from the center of demand, and the cost of 
erecting and maintaining a long high-tension 
transmission line offsets the advantage of not 
having to pay for coal. On the other hand, as 
steam-power stations increase in capacity, the 
question not only of coal supply but of the severe 
requirements in the matter of condensing water 
may lead to fairly long transmission lines being 
necessary in connection with the so-called super- 
power fuel-burning generating stations which 
are being seriously considered not only in this 
country but also abroad. 

Comparisons between steam and water-power 
stations should be made with an open mind, 
without prejudice, and it will undoubtedly be 
found that there is room for both when an im- 
partial investigation is made on economic 
grounds. At the same time, if we are to con- 
sider the ultimate trend in this respect, it is 
likely to be in the direction of developing all 
available water-power sites if only with a view 
to conserving our coal resources for heating 
rather than for power purposes. 

When comparing steam-electric with hydro- 
electric power, it is well to bear in mind that 
while the larger steam turbine units operate at 
high efficiency, improvements have also been 
made in water-power machinery. Waterwheel 
efficiencies exceeding goY% are now common. 
large units even on medium-head installations 
have efficiencies reaching as high as 93°7. Not 
many vears ago an efhciency in the neighborhood 
of 80° was considered very good. 


Points on THE Economics OF HYDROELECTRIC 
DEVELOPMENT. 


Without attempting to make a detailed study 
of power-station economics, the mere mention of 
a few fairly obvious considerations may serve 
to explain why some hydroelectric developments 
have been successful while others were doomed 
to failure from the outset. 

In the first place. long-distance transmission 
af electrical energy has been the cause of many 
water-power sites being available and financially | 
successful which otherwise would not have been 
worth developing. This, however, does not jus- 
tify the equipment of any hydroelectric scheme 
with an amount of apparatus in excess of the 
power available at minimum stream flow unless 
adequate provision is made for water storage. 
The cost of dams and large reservoirs is fre- 
quently very great and the engineer must there- 
fore consider very carefully the alternative of 
auxiliary steam-operated plants. By construct- 
ing forebays of sufficient size to take care of 
daily fluctuations in the flow of water, the con- 
struction of flumes or pipe lines to carry the 
peak flow of water is avoided. 

The steam reserve plant, besides helping to 
supply the load at times of low water, often 
serves the important purpose of preventing a 
shutdown when the main supply is interrupted, 
and it also permits of the hydroelectric plant 
being operated at its full output at all times. 

For heads not exceeding 30 ft. it is usually 
feasible and economical to build a dam with the 
power house alongside of it, or forming part 
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17,5CC-Hp. Hydraulic Turbine Runner, 159 Ins. Outside Diameter, Made for 68-Ft. Head, to Operate at 100 R.P.M., for 
Wateree Power Co. 


of the dam itself. When the head exceeds 30 
ft. it will usually be preferable to bring the 
water through short penstocks to the turbines, 
thus utilizing a somewhat greater head than that 
provided by the dam itself. The possibilities of 
taking the water in flumes or open canals for 
some distance along the river to a point consid- 
erably below the dam should be carefully con- 
siderd, although very long open canals are not 
usually desirable. 

The power canal connecting the Welland river 
above Niagara Falls to the power house on the 
Niagara river at Queenstown, will, when com- 
pleted, be an example of a long power canal. 
This is a work of great magnitude involving 
the solution of many engineering problems. Fifty 
miles of standard gauge railroads have already 
been built in connection with this project, and 
the largest electric shovels ever constructed are 
used for handling the werk. It is not always 
economical to take the canal all the way to the 
power house, a short distance being sometimes 
more economically covered by steel penstocks 
connecting the forebay with the individual water- 
wheel units in the power house. 

The average cost of developing water-power 
sites for power purposes on a reasonably large 
scale is about $200 per horsepower at the present 
time. If the estimates indicate a cost appreci- 
ably in excess of this figure, the possible compe- 
tition with fuel-burning plants should not be 
overlooked. 

When there are no transmission line costs, the 
cost of power from a large steam-electric plant 
will be about 1.25 cents per kilowatt-hour at the 
switchboard, while hydroelectric power is fre- 
quently obtained at the switchboard for 0.3 or 
0.4 cent per kilowatt-hour. To this must be 
added the transmission costs, which vary con- 
siderably, depending upon the location of the 
power site relatively to the industrial centers or 
other places where a demand for power exists. 

It is a satisfaction to feel that in using water- 


power a very large percentage of the total energy 
is utilized, which is certainly not true when coal 
is burned for power purposes. Large water- 
Wheels have efficiencies from 85 to 90%, and 
with transformers of nearly 99% efficiency re- 
sult in a comparatively small waste of the natural 
power available. 

There is a tendency nowadays to develop the 
low-head sites which have been neglected in the 
past because they are usually more costly than the 
high-head developments. The best results in 
low-head development are obtained where water- 
wheels for low heads are individually designed 
to suit the particular conditions they have to 
meet. In such cases efficiencies as high as 85% 
are probably attainable even when the hydraulic 
head does not exceed 20 or even 15 ft. It 
has been customary in this country for manu- 
facturers to design a line of waterwheels and 
offer the size most nearly adapted to the require- 
ments of the purchaser. 7 

Although the prospect of further water-power 
developments are good, it is well to bear in mind 
that the investing public is easily impressed with 
the idea that, since water costs nothing, every 
projected hydroelectric development will be a 
source of profit. The engineer knows that this 
is not true, and an honest investigation will soon 
determine whether or not a given site may be 
developed successfully. It is not good policy to 
develop water powers which are almost certain 
to operate at a loss and compete unfairly with 
established public utility companies capable of 
serving the same district. 

An important factor in the development of 
water power is the possibility of utilizing sites 
where great variations of How may occur during 
the year, provided they could be used to serve 
industries capable of adjusting their demand for 
power to the change of the seasons. It has been 
suggested that the electrochemical industries 
might be able to operate in such a manner and 
so obtain large amounts of hydroelectric power 
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cheaply during the seasons when the water sup- 
ply is plentiful. 
FUEL FoR DBorLERS— OIL ENGINES. 


In connection with steam-electric power sta- 
tions, a good deal of experimental work has 
been done with pulverized coal. During the last 


Cast-Iron Speed Ring and Pit Ring for 20,000-Hp., 100- 
R.P.M., 75-Ft. Head, 120-In. Runner Hydraulic 
Turbine. 


vear or two an increasing number of electric 
power stations have installed powdered coal 
burning plants. Oil as fuel is also receiving 
much attention. An oil-fired plant does not cost 
so much to build as a coal-fired plant. There 
are no coal-storage piles, no coal elevators and 
conveyors, no coal bunkers, ash-handling ma- 
chinery, or stokers. The equipment for oil-firing 
necessitates storage tanks, oil pumps and. oil 
burners, together with a certain amount of pip- 
ing. On the Pacific Coast fuel oil is used almost 
exclusively, since coal is not easily obtained. 

A tendency toward higher steam pressure and 
higher superheat has been noticeable during the 
last vear or two. Steam at 2c0 lbs. pressure 
has been used in a few generating stations for 
the last 20 years, but plants have recently been 
built for 250 Ibs. and even for 300 lbs. pressure. 
Higher pressures are contemplated. It is rec- 
ognized that, for the same temperature of super- 
heated steam, the highest attainable tempera- 
ture is maintained through a longer part of 
the range with a high steam pressure and a mod- 
erate amount of superheat than with a lower 
steam pressure and a greater amount of super- 
heat. In this way increased efficiency may be 
obtained at no very large increase of initial cost. 
The increased cost is, of course, due to the ma- 
chinery having to be made stronger to withstand 
the higher pressures. 

Although the Diesel engine is more frequently 
met with in power stations abroad than in this 
country, it may be well to mention that continual 
improvements have resulted in a very satisfac- 
tury form of oil engine. The tendency in the 
larger sizes is toward two-cycle units: although 
it does not seem possible to effect much reduc- 
tion in fuel consumption, the later types of en- 
gine are capable of using the lower grades of 
oil fuel. 
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There are practically only two types of water- 
wheels now being installed in hydroelectric pow- 
er plants. For high heads the Pelton impulse 
wheel is used, while the Francis reaction turbine 
is used for medium and low heads. This latter 
type of wheel is now made for heads as high as 
Soo ft. Pelton wheels have been constructed to 
operate on a 5500-ft. head. The improvement in 
the Francis type of turbine for the utilization of 
low heads has been brought about mainly by an 
increase in what is known as the specific speed, 
thus permitting an increase in the output of 
single vertical units as commonly used for low 
heads. It is now quite feasible to utilize natural 
heads as low as 6 ft. The reader is referred to 
the Journal of the A. S. M. E., December, 1919, 
for a description of a new high-speed runner 
which is specially adapted for use on low-head 
sites, 

Prime Movers IN HYDROELECTRIC GENERATING 
STATIONS. 


The single unit of largest capacity in the world 
is probably the 37.000-hp. turbine made by the 
Allis-Chalmers Manufacturing Co. for the Ni- 
agara Falls Power Co. This wheel is designed 
for a head of 214 ft.; it is direct-connected to 
an alternator of 32,500-kv-a. capacity. 

The same company has supplied the 30,000-hp. 
double overhung unit impulse wheel to the Great 
Western Power Co. for its Caribou plant. 
This whee! is designed for a 1co8-ft. head. The 
largest single discharge turbine in the world is 
the 29,coo-hp. wheel at the Wise power plant of 
the Pacific Gas & Electric Co. 

There are no very high-head turbines operat- 
ing in America. In Norway, the Aura plant 
with a head of 2350 ft. is one of the finest ex- 
amples of high-head development. Other im- 
portant plans in various parts of the world op- 


6250-Kv-a., 12,000-Voit, 200-R.P.M., Three-Phase Water- 
wheel Type Generator for Columbus (Ga.) 
Power Co. 


erate under heads varying from 1000 ft. to 1650 
ft. (the Tata plant, Bombay). A notable high- 
head plant which was in successful operation 16 
years ago is the hydroelectric station in the can- 
ton of Valais, Switzerland, which utilized the 
water of Lake Tenay with an effective head of 
3018 ft. . 

It may not be out of place to mention that 
automatic hydroelectric plants are rapidly com- 
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Shaft with Runners and Rotor Spider in Bearings for Twin Horizontal Impulse Waterwheel—Two 20,000-Hp. Units for 
1900- Ft. Head to Run at 375 R.P.M.—Made by Allis-Chalmers Manufacturing Co. for Pacific Light & Power Co. 
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ing into favor. They work without attendants, 
the gate openings being regulated by the head of 
water in the reservoir through a system of floats. 
Their purpose and advantages are well described 
by A. B. Darling, in the General Electric Re- 
view, of Nov., IQIQ. i 


Prime MOVERS IN STEAM-ELEcTRIC GENERAT- 
ING STATIONS. 


The largest single-shaft, single-barrel steam 
turbine units recently built in this country are 
for an output of 30,000 kw. at 1800 r.p.m. for 
60-cycle generators, and 35,000 kw. at 1500 r.p. 
m. for 25-cycle generators. In Europe, the All- 
gemeine Elektrizitats Gezellschaft is building 
two single-shaft, single-barrel units to drive 
50,000-kw. generators. These machines, which 
were described in ELecTRICAL Review of July 
3, 1920, p. 15, will be the largest single unit ma- 
chines in the world. 

Larger units are not likely to be seen in the 
immediate future, although combinations of 
compound turbogenerators are quite practical 
and indeed desirable, in order to limit the num- 
ber of machines in the very large power sta- 
tions now operating or being planned. The very 
high peripheral speeds and the difficulty of at- 
taining the necessary stiffness in the rotating 
parts introduce very serious mechanical prob- 
lems in the design of large single units. Several 
wheel failures that have occurred recently in 
steam turbines appear to be due to vibration of 
the wheel structure. These troubles are being 
investigated. In the meanwhile the tendency has 
been in the direction of thicker turbine discs (to 
reduce vibration), the avoidance of holes for the 
balancing of the rotating parts, and certain im- 
provements in the design of the buckets. 


ALTERNATORS AND EXCITERS. 


In the design of large polyphase generators to 
be driven by steam turbines, the limit of output 
depends very much upon the maximum peri- 
pheral speed. Another problem is the method 
of cooling or the means of getting rid of the 


enormous amount of energy which appears in 
the form or heat. When tne diameter is limited 
by peripheral speed the axial length of the ma- 
chine must necessarily increase with the output, 
and this introduces mechanical difficulties besides 
leading to a design which does not always pro- 
duce the most efhcient machine. It is doubtful if 
a single-unit, 50,000-kv-a. generator can be built 
of as high an etnciency as the existing 35,000-kv- 
a. units. (There is one single-unit turbogenerat- 
or in operation in this country designed for an 
output of 45,000 kw. It is in the power station 
of the Detroit Edison Co.) On the other hand, 
large units in a station of great capacity may be 
desirable even if not quite so efficient as smaller 
units. 

The occasional failure of insulation in large 
electric generators can generally be traced to 
high temperatures. It is difficult to determine 


.where “hot spots” will occur, but the copper 


conductors at the center of the armature slots 
will usually attain a temperature higher than 
will be found in other parts of the machine. 
The practice of embedding small resistance coils 
or (preferably) thermocouples at one or more 
places where high temperatures are to be ex- 
pected is becoming more and more common. It 
has much to recommend it, because surface or 
average temperatures are a very unsatisfactory 
indication of what the highest local temperature 
may be. Attempts are being made to increase 
the output of machines by providing insulations 
which will withstand high temperatures; but a 
great deal has already been accomplished by pro- 
viding adequate air circulation. 

The excitation of alternating-current gener- 
ators in modern power stations is obtained either 
from direct-current busbars used for the com- 
mon excitation of all generators, or by provid- 
ing each generator with its own exciter, usually 
mounted on an extension to the shaft. The use 
of individual exciters forming part of the gen- 
erator unit appears to be gaining favor. These 
exciters are sometimes compound wound and 
sometimes provided with automatic regulators. 
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<5CO-Kv-a., Single Phase, 25-Cycle, 33,000-Voit, Combina- 
tion Self and Water-Cooled Transformer in Service 
on Lines of Ontario Hydro Power System, 
Windsor, Ont., Can. 


Simple shunt-wound machines with hand regu- 
lation will, however, generally answer all re- 
quirements. 


MOoObpERN TENDENCIES IN THE DESIGN AND OPER- 
ATION OF TRANSFOMERS. 


e 

It is well known that the alternating-current 
transformer is- an extremely efficient piece of 
electrical machinery. At the same time improve- 
ments in the grade of iron used will always be 
weicomed because they will lead to reduction in 
the amount of material needed and an appreci- 
able improvement in the all-day efficiency of 
transformers that are only lightly loaded during 
a considerable period in every 24 hours. With 
a good quality of iron it is possible to use fairly 
high flux densities and so effect a reduction in 
weight and cost. The proper proportion be- 
tween iron and copper losses should be worked 
out to give the best ‘results depending upon the 
load conditions. That, however, is one of the 
difficult problems to be solved in planning new 
developments: it is extremely difficult to foretell 
the load conditions. What may be called the av- 
erage peak load for individual transformers on 
power service should be ascertained by making 
frequent tests of maximum current output in 
order to ensure against possible overheating and 
breakdown. 

With distributing transformers, overloading 
is still more likely to occur unless a careful 
watch ts kept on the number of customers con- 
nected, and the peak loads. Some attention is 
being paid to these problems in order to avoid 
installing transformers of a larger capacity than 
may actually be necessary. It is possible that 
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some simple form of load indicator may be de- 
veloped and put on the market before very long. 
There is certainly a need for a cheap instrument 
of this type. 

A recent development in small distributing 
transformers is the pressed-steel containing tank 
which has many advantages over cast iron. It 
is stronger and lighter in weight, thus permitting 
transformers of larger output to be mounted on 
poles than has been the custom with transform- 
ers in cast-iron cases. 

Tanks for the larger power transformers are 
now frequently made of sheet steel with all 
joints welded. This includes the welding -of a 
sheet-steel bottom to the vertical sides as an al- 
ternative to casting an iron base on to the cor- 
rugated sheet steel sides of large transformer 
tanks. 

Many engineers object to the banking of trans- 
formers on the ground that considerable diffi- 
culty is likely to be experienced in restoring sēr- 
vice after a local interruption. It is possible 
that such difficulties have been exaggerated and 
that they may be largely overcome bv paying 
careful attention to the arrangement or layout. 

One advantage to be gained from banking 
transformers is that few units of a large size can 
generally be used, thus effecting a saving in cost 
and a gain in efficiency. The total kv-a. capaci- 
tv required is also less than if the transformers 
are not banked. 

A bank of transformers should consist of 
three “or more units, because when only two 
transformers are connected in parallel there is 
the possibility of the total load having to be car- 
ried by a single transformer in the event of an 
accident to the other, such as the blowing of its 
fuses. Banking transformers of different sizes 


Large Three-Phase Moloney Transformer, Showing Pan- 
cake Coll Construction. 
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should also be avoided as each one does not al- 
ways take its proper share of the total load. 
Very large transformer units are now being 
built. Single-phase, 25-cycle, 8000-kv-a, units 
of the self-cooling type are in use out of doors. 
The large transformer without cooling coils for 
circulating water is the result of a demand for 
outdoor substations and ‘outdoor high voltage 
equipment generally. Circulating water is not 
always obtainable or to be relied upon, and the 
necessary cooling surface is therefore obtained 
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by providing a number of radiators external to 
the containing tank proper, but connected thereto 
at the bottom and near the top just below the oil 
level. Three-phase, self-cooling transformer 
units have been built up to 12,000-kv-a. capacity. 
Single-phase units with water circulation have 
been built for an otffput of 23,600 kv-a. These 
are 132,000-volt transformers with an efficiency 
of 99%. They measure 22 ft. from the floor to 
top of terminals and occupy a floor space Io ft. 
3 ins. in diameter. 

Much attention has lately been given to the 
question of adequate circulation and cooling of 
the oil in transformer tanks. The provision, 
rear the top of the tank, of cooling coils through 
which cold water is circulated by pumps is well 
known, but the method of circulating the oil by 
means of pumps, and cooling it by passing it 
through pipes in a large cold water reservoir is 
not so common. It appears to be gaining favor, 
one advantage being that water cannot leak into 
the transformer tank because it is always at a 
lower pressure than the oil. 

What is known as a transformer oil conserva- 
tor has lately been introduced in connection with 
large power transformers. It consists of a tank 
mounted above the lid of the transformer case, 
but connected thereto by means of a pipe. The 
auxiliary tank is not entirely filled with oil, but 
an oil gauge is provided, and the space above the 
oil level communicates with the outside air only 
through a calcium chloride “breather.” In this 
manner the transformer case is kept entirely 
filled with oil and the introduction of moisture 
is avoided. A complete description of this im- 
provement will be found in the General Electric 
Review of October, 1919. 


PRIORITY ORDER ON COAL CARS EX- 
TENDED UNTIL SEPT. 18. 


Telegraphic advices received from Washing- 
ton last week by the National’ Electric Light 
Association indicate that the Interstate Com- 
merce Commission has extended the effective- 
ness of Service Orders Nos. 7 and 9 for 30 ad- 
ditional days to and including Sept. 18, the order 
reading as follows: 

“It is ordered that Service Order No. 7 en- 
tered June 19, 1920, as amended by Service 
Order No. 9 entered July 13, 1920, and that 
Service Order No. 9 as amended by order en- 
tered July 209, 1920, be. and they are hereby, 
continued in force and effect for a period of 90 
consecutive days beginning with June 21, 1920.” 

The above service orders have reference to 
priority in the use of open-top cars in favor of 
coal loading. 


NATIONAL COMMISSION REPORTS ON 
PUBLIC UTILITIES. 


The commission to study the economic condi- 
tion of street railways and public utilities 
throughout the United States, appointed by 
President Wilson more than a year ago, has filed 
its report. The report is expected to be made 
public in a few days, and is understood to con- 
tain suggestions for remedying financial and 
labor troubles in which many utilities find them- 
selves. à 
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Factors in the Design of Large 
Boiler Plants—Part I. 


Discussion of Principal Points Affecting Equipment of Boiler 
Plants of Large Capacity — Paper Before Eastern Pennsylvania 
Chapter, American Society of Heating and Ventilating Engineers 


By J. GRADY ROLLOW 


Combustion Engincer, E. I. du Pont de Nemours & Co., Wilmington, Del. 


The boiler plant, being susceptible to infinitely 
more influences than any other institution con- 
nected with the generation of power, the design- 
ing engineer must thoroughly acquaint himself 
with every condition which may affect the oper- 
ation of the plant before he can undertake the 
design. The principal influences are enumerat- 
ed below under 13 different headings. The first 
eight of these may be likened to the tools of a 
stone mason, by means of which the designer 
builds the structure. The remaining five may 
be likened to the plumb of the mason, by means 
of which the designer tries his work. If the 
work does not fit the gauge the structure must 
be rebuilt. 

Following are points of information the en- 
gineer must know before he can successfully de- 
sign a boiler plant: 

(1) Character of the fuel to be used. 

(2) Location of the plant with respect to fuel 
supply. 

(3) Character of the water to be used as 
boiler feed. l 

(4) Size and character of the load to be car- 
ried. 

(5) Distribution and use of steam. 

(6) Cost and class of available labor, and lo- 
cation of plant with respect to labor markets. 

(7) Cost of fuel. 

(8) Climatic conditions and altitude. 

(9) Importance of the time element in get- 
ting plant either partially or wholly in operation. 

(10) Local laws governing design and manu- 
facture of pressure vessels, issuance of smoke, 
workmen’s compensation acts, etc. 

(11) The return expected on the capital in- 
vested. 

(12) Permanence of plant. 

(13) Value of real estate. 


CONSIDERATION OF VARIOUS FUELS USED FOR 
RAISING STEAM. 


Gas.—The first item for consideration is the 
fuel supply. Fuels occur in all the three states 
of matter, viz., solid, liquid and gaseous. At the 
present time nearly all the large plants burning 
gas are those in connection with blast furnaces, 
although there are still a few in West Virginia, 
Ohio and California burning natural gas. 

Ambrose N. Diehl is the author of an instruc- 
tive paper on “Burning Blast Furnace Gas,” pub- 


lished in the 1915 Year Book of the American . 


Iron and Steel Institute. This paper covers 
experiments with four distinct types of burners 
applied to boilers with several modifications of 


each. Included in the paper are the experiments 
of C. J. Bacon conducted at the South Works of 
the Illinois Steel Co. The conclusions reached 
from a study of Mr. Diehl’s work is that high 
boiler efficiency is not absolutely dependent upon 
the design of burner. With a properly designed 
furnace, clean boiler, tight setting and baffles, 
and careful regulation, high efficiencies can be 
gotten with the common type burner having a 
narrow orifice at the exit and no provision for 
mixing the gas and air within the burner. A 
furnace of ample length with an incandescent 
roof is most essential. The experiments clearly 
showed that a scientificaly designed burner was 
a great aid in obtaining good regulation, and 
with the class of help ordinarily found in boiler 
plants would give better results than common 
burners. 

Some modification of the Birkholz-Terbeck 
burner is considered by a number of eminent 
engineers to best meet the requirements. This 
burner gives equal satisfaction on producer gas. 
Its success is no doubt due as much to the flexi- 
bility of the air control as to the fact that it is 
fitted with an observation glass concentric with 
its axis, so that the operator can see the flame. 

Another burner which has attracted consider- 
able attention is the Bradshaw burner which is 
of the aspirating type based on the venturi prin- 
ciple. As gas pressures are constantly changing 
in blast-furnace work, requiring constant air ad- 
justments for proper combustion, this burner 
was designed to automatically draw in its own 
air supply. The draft in the furnace 1s automat- 
ically held at a predetermined pressure near zero. 
When the gas supply increases in pressure the 
velocity at the throat increases, drawing in a 
large air supply. Very good results have been 
obtained with this burner by Cambria Steel Co., 
Johnstown, Pa., and the Pittsburgh Steel Co., 
Monessen, Pa. 

An’ average blast-furnace gas on lake ores 
runs: CO,, 12.5% ; CO,, 25.4%; H, 3.5%, and 
N, 58.6%, and at a temperature of 62 deg. F. and 
30-in. barometer contains 92 B.t.u. per cu. ft. 
The heat value of blast-furnace gas varies from 
85 to 100 B.t.u. per cu. ft. under standard condi- 
tions. Ordinarily it requires approximately a 
net ton of coke per gross ton of pig iron pro- 
duced. From 45 to 50% of the heat value of the 
fuel used in a blast furnace passes off at the top. 
Of this, about 10% is lost, 30% burned in the 
hot blast stones and the remaining 60% used for 
producing power either under steam boilers or 
in gas engines. 


August 21, 1920. 


The Babcock & Wilcox Co. states that 08 
sq. in. of gas opening per rated horsepower will 
enable a boiler to develop rating with 2 ins. gas 
pressure. As gas pressures run from 6 in. to 
8 ins., the above proportion will be good for ordi- 
nary overloads. The air opening should also be 
about 0.8 sq. in. per rated horsepower. Boilers 
burning blast-furnace gas should be provided 
with approximately 0.75 in. of draft at damper. 
It is safe to figure 150% of rating on boilers 
properly set and cared for when using blast- 
furnace gas. 

Wood Waste.—There are a number of plants 
in the United States using waste wood either as 
part or all of their fuel supply. Wood burning 
requires large furnace volumes. Just how far 
can be successfully gone in the matter of large 
furnaces for dry waste wood is not known,’ but 
the accompanying illustration showing a typical 
double-aisle boiler plant with furnaces for burn- 
ing coal or dry wood waste indicates that some 
long steps have been taken. This plant has been 
in successful operation for six months and 


ratings of 200% have been devedoped for 24: 


hours. The fuel is dry sawdust and shavings. 
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The Georgetown plant of the E. I. du Pont de 
Nemours & Co., which manufactures grain or 
ethyl alcohol from wood waste from the Atlan- 
tic Coast Lumber Co., burns about the lowest 
grade wood waste on record. The material is 
50 to 80%: sawdust and the rest hogged chips. 
After going through a digesting and liquor- 
extracting process, it is run through an Edgerton 
garbage press, which is essentially an apron 
feeder moving between the rolls of a glorified 
clothes wringer. After going through this de- 
hydrating process the spent wood containing 
60% moisture is delivered to the boiler furnaces 
by conveyors. The heat value of this material is 
gioo B.t.u. per lb. dry, and this plant burns suf- 
ficient of this material to develop rating on the 
boilers. Continuous ratings of as high as 130% 
may be obtained with wood waste running 50% 
or less in moisture. Essential features of a well- 
designed furnace for wet wood waste include: 
(1) Restriction at the furnace outlet, and (2) 
combustion chamber between furnace outlet and 
the innermost pile. 

Bagasse—There are some comparatively large 
boiler plants operating in the cane-sugar indus- 
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Typical Double-Aisie Boiler Plant, Showing Furnaces for Burning Coal and Wet Wood Waste. 
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try which burn green bagasse. This fuel has a 
net heat value of from 2200 to 3350 B.t.u. per 
pound. In the early days of the industry in this 
country, when labor was cheap and European 
competition played no part, the very crudest 
methods were used in the extraction of the juice 
Oftentimes the extraction was sacrifed so that 
there would be enough bagasse for fuel and the 
bagasse was sun-dried before burning. Today. 
with modern methods of manutacture, the ex- 
traction has reached &0'%: and above, and the 
bagasse can be burned without drying. Naturally 
the higher the extraction, the better grade of 
fuel is produced, but at the same time the more 
juice there is to be evaporated, and consequently 
the more power required per ton of cane, so that 
today the problem of the engineer in the cane- 
sugar industry is to design a plant sufficiently 
economical to generate the power with the 
bagasse. Prof. Kerr has found that the bagasse 
from one ton of cane will produce from 1.16 to 
1.44 boiler hp. for 24 hours. 

At present it is necessary to use auxiliary fuel 
in the United States and the West Indies 
although it is the belief of some engineers that 
the time will come when bagasse will supply the 
entire fuel for the industry. 

The Babcock & Wilcox Co. has developed a 
furnace for burning green bagasse which nearly 
meets this requirerrent. It has been found that 
bagasse burns better on a hearth than on grates. 
the air being supplied through a series of tuveres 
by natural draft. Large combustion space is 
necessary and it is more economical to burn it m 
large quantities. Thus a furnace has been de- 
veloped which will serve two boilers. With 
0.5-in. draft in this furnace, 450 Ibs. of 50%. 
moisture bagasse per square foot of hearth per 
hour can be burned. Three hundred pounds per 
square foot per hour gives the best results. àn 
essential feature of a well-designed bagasse fur- 
nace is provision for catching and removing the 
dust which will fuse into a glass-like clinker if 
allowed to accumulate. The fuel 1s introduced 
into the top of the furnace by conveyors which 
should be so designed as to give a constant fuel 
feed with a minimum admission of air. 

Bagasse-burning boiler plants usually give from 
oo to 100% of rated capacity. There is no par- 
ticular reason why greater capacities cannot be 
obtained, as it is just a question of how much 
fuel the furnace can burn. 

Coal.—The most important fuel for the gen- 
eration of steam in stationary power plants is 
coal. It is more widely distributed than any fuel 
(wood excepted), is found in much larger quan- 
tities, varies more widely in characteristics, and 
has commanded more attention from engineers 
than all other fuels combined. Coals are classi- 


fled as: 

Kind. Fixed Content. Volatile. 
Anthracite soe scce. 24-2404 ee: 97.0 to 92 2 3.0to RO 
Semt-anthracite ............... eee »to RT. 7.9 to 125 

enui-bitumimous ............0-- tot: ar 12.5 to 25.0 
Bituminous (or Eastern)....... i to O00 25.0 to 40.0 
Sub-bituminous (or Western 

þÞituminous) o.escesansece se cor 65.9 to 50.0 35.0 to 00 

Fienie weet icc eecee aus EEE ERAR Under 50.0. Over 50.0 


Anthracite, which is geologically the oldest. is 
found in eastern Pennsylvania. in Pulaski and 
Wythe counties of Virginia: Gunnison county, 
Colorado, and in Santa Te and Socora counties. 


New Mexico. The only anthracite fields of im- 
portance, however, are the five of eastern Penn- 
svivamia, which are enumerated as follows: (1) 
‘the southern or Pottsville held; (2) the western 
or Mahoney and Shamokin field; (3) the eastern 
middle or upper Lehigh field; (4) the northern 
or Wyoming and Lackawanna; (5) the Loyal- 
suck and Mehoopany fields. 

Today the demand for anthracite coal for do- 
mestic purposes is so keen that engineers of 
steam plants need to concern themselves with the 
buckwheat sizes and smaller only. Sizes smaller 
than No. 3 buckwheat cannot be burned success- 
fully in hand-fired furnaces unless mixed with 
some bituminous coal. The Arhngton plant of 
the du Pont company successfully burns a mix- 
ture of one part bituminous to two parts of small 
barley, obtaining efhciencies of 68% and ratings 
of 140%. During the recent soft-coal strike a 
mixture of one part of bituminous to four of 
anthracite was used, but with a decrease m 
capacity to ITO% of rating and a corresponding 
decrease in efficiency. The steam sizes of an- 
thracite require forced draft. Fans should be 
provided which will give 3 ins. of static pressure 
at the fan where hand firing is used. The com- 
mon practice in the anthracite region a few years 
ago was to use stacks from 25 to §0 ft. above the 
boiler setting. This is entirely wrong, as it lim- 
its the capacity very materially. There is less 
reason why anthracite with forced draft should 
require short stacks than underfeed stoker plants 
burning bituminous because anthracite requires 
higher “drafts for the same combustion rates. 

The best known of the early types of mechani- 


cal stokers for burning anthracite coal is the. 


Wilkenson. In recent vears stokers of the chain- 
grate type, using forced draft, have been devel- 
oped for burning small sizes of anthracite. This 
type of stoker will also burn coke breeze or bitu- 
minous coal. It will burn continuously 25 Ibs. of 
No. 3 buckwheat anthracite coal per sq. ft. of 
grate per hour. An essential feature of a stoker 
for this work is the dividing of the wind box 
into three or more compartments so that differ- 
ent pressures may be carried in different zones. 

Semi-anthracite coals are found in Sullivan 
county, Pennsylvania, and in small amounts in 
the Dan River field of North Carolina and Vir- 
ginia and the Deep River field of North Carolina. 
The total amount of semi-anthracite coal is in- 
significant. The furnaces which handle anthra- 
cite satisfactorily will also burn semi-anthracite. 

Semi-hituminous coals form a very important 
group, which includes the famous Pocahontas 
and New River fields. Coals belonging to this 
class are found in Center, Huntingdon, Cambria, 
Clearfield and Somerset counties of Pennsyl- 
vania; Allegheny and Garret counties of Mary- 
land: Tazewell county of Virginia: Fayette. Mc- 
Dowell, Mercer. Mineral, Raleigh and Tucker 
counties of West Virginia: Franklin, Johnson. 
Logan and Sebastian counties of Arkansas, and 
Walker county of Georgia. Fuels belonging to 
this group require more furnace volume than the 
anthracites and semi-anthracite. Stokers of the 
underfeed type handle them very successfully. 
The inclined grate overfeed types will also han- 
dle them. 

šituminous coals are found in Alabama, Ar- 
kansas, Colorado, Illinois, Indiana. Towa, Kansas 
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Kentucky, Michigan, Missouri, Montana, New 
Mexico, Ohio, Oklahoma, Pennsylvania, Tennes- 
see, Texas, Utah, Virginia, Washington, West 
Virginia and Wyoming. The bituminous coals 
offer more opportunities for the various types of 
stokers. The better grades of bituminous can be 
successfully burned in the underfeed and the in- 
clined-grate overfeeds. The chain-grate stoker 
handles the low-grade bituminous coals very suc- 
cessfully, although the underfeeds have been in- 
vading the lowgrade bituminous territory during 
recent years. [ach type has its peculiar advan- 
tages which make it acceptable under certain con- 
ditions. Generally speaking, high-ash bituminous 
coals handle better on chain grates. This gives 
them the advantage of a large territory in the 
Middle West and West. Indiana coals, however, 
have a certain characteristic which makes them 
dificult to handle on chain-grate as well as un- 
derfeed stokers. Here the Roney stoker, which 
has been distanced in other fields by the under- 
feed type, still has a deservedly loyal following. 
The forced draft chain grate similar to the tvpe 
used for burning anthracite is also breaking into 
the low-grade bituminous field. The Common- 
wealth Edison Co., Chicago, is now experiment- 
ing with a stoker of this type, burning Illinois 
coals. This concern has retained the chain-grate 
in the face of the advances of underfeed stokers. 

The sub-bituminous coals are found in Cali- 
fornia, Colorado, Montana, New Mexico, Ore- 
gon, Utah, Washington and Wyoming. Lignites 
are also found in these states as well as in the 
Dakotas and Arkansas. 

Up until 1911 there were comparatively few 
stokers in the sub-bituminous and lignite terri- 
tory. The Denver Tramways, however, have 
been using chain grates for over 20 vears and 
there were at that time a few installations of the 
standard Jones. In 1912 the Great Western 
Sugar Co. installed two chain-grate stokers in its 
Billings, Mont., plant. It had been the general 
opinion up to that time that beet-sugar plants 
could not afford stokers because they operated 


only 100 days out of the year. About 40 tests — 


were conducted on these stokers and similar boil- 
ers hand fired burning different grades of Wyo- 
ming lignites and Montana coals. These tests 
upset the old theory and several large sugar mills 
installed chain grates. It was found that with a 
200-ft. stack giving a draft of about 0.50 in. in the 
furnace, the chain grates would burn 25 Ibs. of 
dry lignite (average moisture content 23% ) ,per 
sq. ft. of grate per hour, giving 25% more capac- 
ity and 8% greater economy than the hand fires. 
A few years later the multiple retort underfeed 
made its entrance into these fields and has made 
a good showing. It is the writer's opinion that 
where the load is a fairly constant one for 24 
hours per day, as in a beet-sugar mill, the chain 
grate has the advantage. Where the load varies 
greatly with high peaks, as in a central station, 
the underfeed stoker will make a better showing 
This will be especially true where high-ash fuels 
are used on the chain-grate and low ash on the 
under feed stoker. 


Location OF PrLant Wiru Respect TO FUEL 
SUPPLY. 


Plants burning such fuels as blast-furnace gas 
or bagasse need no fuel storage. Plants removed 
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from the source of supply should provide fuel 
storage of sufficient size to insure against shut- 
down. In the oil-burning plants of the du Pont 
company, 40 days’ storage is considered safe. 
This fuel comes from Mexico. 

A point which belongs under the discussion of 
“character of the fuels used” no doubt is the 
question of spontaneous combustion of coals. 
The causes of spontaneous combustion have been 
discussed at length and there is still room for 
discussion. Generally speaking, the lower the 
volatile content of the coal the less is the liability 
of spontaneous combustion. It is fortunate that 
some very eminent authority has said that the 
exceptions prove the rule. There are enough ex- 
ceptions to the above general statement to prove 
it beyond any peradventure. H. H. Stoek and 
W. D. Langtry prepared a short paper on “Spon- 
taneous Combustion of Coals,” which was dis- 
tributed during the war by a department of the 
National Board of Fire Underwriters. An engi- 
neer designing a boiler plant to burn a coal 
susceptible to firing would do well to follow as 
nearly as he can the nine conclusions of that 


paper. 


(1) Pile the coal to be placed in storage as shallow 
as possible in the available space. 

(2) When the coal is unloaded, if it should be lump, 
egg or nut, see that it is not broken by allowing it to 
drop a great distance and thus form smaller particles, 
which may be the source of trouble later on. 

(3) See that the coal, when it is unloaded, is piled 
flat—in other words, do not allow it to pyramid so that 
the lumps will segregate from the fine coal and thus 
form a chimney for the admission of air to the fine 
coal. 

(4) Pack the coal tight rather than try to ventilate 
it. This will prevent the easy admission of air to the 
inside of the pile. 

(5) See positively that there does not get into the 
pile any material such as oily waste, pieces of paper, 
straw, wood or anything that is of an easily combus- 
tihle nature. 

(6) See that the coal is not wet before being placed 
in storage. 

(7) See that the coal is not piled over the top of 
hoi pipes, manholes or against the outside walls of 
furnaces. 

(8) Remember that if a fire has started in a coal 
pile it ts bad policy to wet the pile with water unless 
the fire has gone so far that it is impossible to work, 
due to the heat and gases being driven off. 

(9) If a fire has started in a pile, try to get at the 
source of trouble by taking the coal out and spreading 
if over the ground, piling it not more than 2 ft. deep, 
if possible. It will naturally cool down providing, of 
course, it is not blazing, and the coal coked until it is 
glowing red. If very hot it should be cooled with 
water. 


To these suggestions may be added: Where the 
coal is susceptible to firing, pile it first in shallow 
piles, say 6 ft. deep. Allow it to weather as long 
a time as is possible, not less than 60 days, then 
pile this weather coal deeper, say 20 to 30 ft. 
The only way to store coal so that firing 1s abso- 
lutely precluded is under water. This is the only 
way that lignites and some sub-bituminous coals 
can be stored at all. 


CHARACTER OF FEED WATER. 


The four principal considerations are: (1) In- 
crustation or scale; (2) corrosion or pitting: (3) 
foaming and priming, and (4) embrittlement of 
the steel. 

The common scale-forming materials are cal- 
cium and magnesium carbonate and calcium and 
magnesium sulphate in solution, and mud in sus- 
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pension. Calcium sulphate is the most offensive 
scale-forming ingredient. This is especially true 
when it is found alone or nearly so. Ohio river 
water is remarkably free from dissolved solids, 
although at certain times of the year it carries a 
large amount of mud in suspension. It carries 
about one grain per gallon of calcium sulphate. 
Previous to 1908 the city of Cincinnati had no 
filtration plant. Some boilers in the city had 
scale 0.75 in. thick and had never lost a tube. 
After the filtration plant went into opertaion, 
tube failures became prevalent. Qne-eighth of 
an inch of scale was sufficient to cause blistering 
and ruptures. Magnesium sulphate 1s not an ex- 
tremely objectionable scale-forming ingredient, 
but in the presence of calcium carbonate will 
exchange with the latter, forming calcium sul- 
phate and magnesium carbonate. 

In general the problem of treating water 1s to 
remove the four compounds named above. Any 
water containing above 20 grains of incrusting 
solids per gallon should be treated. There are 
two methods: (1) The chemical softener, where 
the chemicals are lime and soda ash, and (2) the 
Zeolite method. 

The following table from L. M. Booth Co. 
gives the quantities required per grain per gallon 
for various impurities per 1000 gals. of water 
treated: 

Lime, Ibs. Soda, lbs. 


Calcium carbonate ................ 0.098 Dated 
Calcium sulphate ................4. Besos 0.124 
Calcium chloride ................. ere — 015l 
Calcium nitrate s2643 se04 vei daha eee 0.104 
Magnesium carbonate ............ 0.234 shins 
Magnesium sulphate .............. 0.079 0.141 
Magnesium chloride .............. 0.1038 O17 
Magnesium nitrate ............... 0.067 0.115 
Ferrous carbonate .............4.4. 0.169 ENR 
Ferrous sulphate ................. 0.070 0.110 
Ferric sulphate ..............20005 0.074 0.126 
Free sulphuric acid............... 0.100 0.171 
Sodium carbonate .............00- 0.073 PAESE 
Free carbon dioxide............... 0.223 

Hydrogen sulphite ................ 0.28% oe 
Aluminum sulphate .............. 0.078 0.147 


Based on lime containing %9% calcium oxide and soda, 
o8%e sodium oxide. 


Where waters carry mud a coagulant should 
be used and the water filtered or allowed to stand 
in a sedimentation basin until clear. Where heat 
is used in connection with the lime and soda 
treatment, the heat precipitates the carbonates, 


leaving the sulphates for the chemicals. The - 


softening of water by zeolites was first intro- 
duced commercially by Dr. L. Gans of Berlin, 
Germany. The material marketed by him is 
known as “Permutit.” As far as can be ascer- 
tained, it is made commercially by fusing quartz 
or feldspar, kaolin and sodium carbonate in an 
electrical furnace and then treating the mass 
with water. The substance resembles crushed 
oyster shells. Other zeolites are ‘Decalso,” 
_offered by the American Water Softener Co.: 
“Refinite,” a natural product mined in Nebraska 
and the Dakotas, and ‘“Barromite,” another 
natural product which is now being offered for 
sale. 

Zeolite is a hydrated aluminum silicate having 
a formula similar to NaAl(SiO,),. The prop- 
erty of softening or removing the calcium and 
magnesium salts from the water depends upon 
the replacing of the sodium atom in the zeolite by 
calcium or magnesium in the water. When the 
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mineral has given up all its sodium content and 
becomes saturated with calcium and magnesium, 
it can be regenerated by placing the mineral in 
contact with a 10% solution of sodium chloride, 
whereby calcium and magnesium chlorides are 
formed in solution and sodium is retained by 
the zeolite. 

The cost of softening 1000 gals. of one grain 
water with zeolite varies from 3 to 6 cents. 

Corrosion or pitting is usually caused by the 
presence of free oxygen, acid or sea-water. It 
has been found by experience that a great many 
waters in Colorado, New Mexico and California 
will cause excessive corrosion when the water is 
mildly alkaline with soda ash and will stop when 
the concentration of soda is raised above a cer- 
tain point. Commander Frank Lyon of the U. S. 
Navy finds this to be true also in marine boilers 
where sea-water gets in through leaky condens- 
ers. A great deal of pitting in Colorado and 
New Mexico has been cured by heating the water 
to 212 deg. in properly .vented heaters of the 
open type. 

Priming and foaming are generally caused by 
sodium salts, finely divided matter in suspension 
or a combination of both. The matter in sus- 
pension should be removed by filtration. The 
remedy for sodium salts is blowing down, and 
should not concern the designing engineer except 
where it is necessary to carry high concentra- 
tions of sodium salts a type of boiler may be 
chosen which will carry the highest concentra- 
tion. The Babcock & Wilcox Co. has success- 
fully carried concentrations of 1500 to 1800 
grains of sodium salts per gallon in the Stirling 
boiler by driving the steam from the middle to 
the rear drum and returning it through a set of 
auxiliary circulators to the middle drum. 

The embrittlement of boiler steel due to the 
action of natural waters was first observed in a 
certain section of Illinois. The boilers of the 
state university at Urbana became affected and 
an investigation was made by the engineers and 
chemists of the faculty. The results of this in- 
vestigation are set forth in Bulletin No. 94 of 
the University of Illinois, prepared by Prof. 
S. W. Parr. His conclusions were that the em- 
brittlement was caused by nascent hydrogen 
which is liberated by the breaking down of the 
sodium carbonate into sodium hydroxide and 
acid sodium carbonate which gives up its hydro- 
gen atom. He recommends as a remedy the in- 
troduction of an oxidizing agent. If this theory 
be correct, it also explains why the raising of the 
soda concentration in certain waters that cause 
pitting in weak soda solutions will stop the pit- 
ting without causing embrittlement, the pitting 
being caused by the presence of free oxygen 
which takes care of the nascent hydrogen. 

There has been at least one serious explosion 
in the U. S. Navy due to embrittlement of plates 
by the use of high soda concentration from com- 
pound. In treating water, therefore, it is im- 
portant to remove as far as possible sodium car- 
bonate. It is admitted that of all the boilers 
carrying sodium carbonate a small percentage 
have suffered from the embrittling action, but 
the effect on these has been serious enough to 
warrant much thought on the subject of treating 
boiler water. | 

(To Be Continued.) 


August 21, 1920. 


281 


Field Leakage in Synchronous 
Machines 


Method of Analyzing and Determining Field Leakage Be- 
tween Poles of Low and High-Speed Synchronous Machines 


By THEO. SCHOU 
Chief Engineer, The Ideal Electric & Manufacturing Co., Mansfield, O. 


In any dynamo we have to distinguish between 
four different fields. Of these fields two are set 
up or established by the direct-current excitation, 
and the other two are set up by the generated or 
induced current itself. 


Fretps Due TO DIRECT-CURRENT EXCITATION. 


Referring to Fig. 1, which diagrammatically 
gives the flux distribution in the magnetic circuit 
due to the excitation, $, is the effective flux per 
pole which penetrates the armature or stator core 
as well as the field poles; %, is the leakage flux 
per pole, which is a “dead flux” lost by leakage 
between the poles; % is the total flux per pole, 
equal to %, + %,, which has to be established to 
give the desired effective field flux 9,. 


FIELDS DUE TO GENERATED (OR IMPRESSED) CUR- 
RENT IN THE ARMATURE OR STATOR COILS. 


Referring to Fig. 2, every armature coil, when 
carrying current, sets up one field, %,, which only 
interlinks with the coil itself (we may call this 
the a-c. leakage flux), and another field, %,, 
which also interlinks with the field coils (we may 
call this the a-c. demagnetizing or magnetizing 
field). At no load the generated e.m.f. is evi- 
dently proportional to the effective field flux, 9%, 
(Fig. 1), set up by the d-c. excitation; at loads, 
however, besides compensating for the ohmic 
drop, we have to take into consideration the 
reactance drop, due to self-induction caused by 


Center Line 
f of Pole 


the a-c. leakage field, %, (Fig. 2), and also com- 
pensate for the demagnetizing or magnetizing 
effect of the a-c. current caused by the field %,. 
Such action of the current, even if it is alter- 
nating, is evidently possible, because the main 
field has changed into a field of reversed polarity 
in the same time element that it takes the arma- 
ture current to reverse. 


It is the object of this article to investigate, 
analyze and determine the field leakage, ¢, 
(Fig. 1), which takes place between the poles of 
a synchronous machine of the defined pole con- 


Fig. 2. 


struction, this leakage being caused by the ex- 
citation and depending upon it, as well as upon 
the structural design of the machine. 


In the Feb. 17, 1917, issue of ELECTRICAL | 


Review there appeared an article by the writer 
which gave a simple method .for calculating the 
effective flux per pole, which, taking into consid- 
eration both the field form and the e.m.f. wave 
form, is very accurate. 

It was found for the effective flux per pple: 


Protal bs Ci 


2p 
Where %, = Flux per pole in Kapp lines (1 Kapp 
line = 6000 maxwells) 


totai = Total maximum flux (Kapp lines), 
i. e, maximum flux density (Kapp 
lines) under the pole in the air gap 
times the total surface of the arma- 
ture in square inches. 


ES 10° 


$ = 


1 


Co Te N A Epm,; 
E = Effective terminal voltage. 
C, = Winding constant, which depends on 
form factor, spread factor, pole 
constant, phase and connection. 


fe = Chord factor, depending upon throw 
of armature coil. 


N = Total number of effective conduc- 
tors. 


R.p.m. = Revolutions per minute. 


C, = Pole constant, as found from the 
field form. 


2p = Number of poles. 
From the above equations the correct magnetic 
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densities may be found for the air gap, the teeth 
and the armature core. For the pole and spider, 
however, it is necessary to know the leakage 
fux. %,, and as this flux varies approximately 
from 10 to 50% of the effective flux, depending 
upon speed, capacity and structural design, it is 
obviously important to determine it accurately. 

Similar to the ohmic law, there exists the fol- 
lowing relation between m.m.f., flux and reluc- 
tance: 


m.m.f. = Flux X reluctance. 
m.m. f. per pole = 0.427 (ATa + -1T + AT.) 
= O.4r X A, 
ATi == Ampere turns necessary for 


sending the etfective flux 
through the effective air gap. 
(Ettective air gap = mechan- 
ical clearance between center 
of pole and armature + an 
increase due to the armature 
slots.) 


AT, = Ampere turns for the teeth. 


AT. = Ampere turns for the arma- 
ture core. 


m.m.f. between pole tips = 0.4% X 2A). 


Now we distinguish between four different 
leakage paths and leakages as follows (the meth- 
od adopted here is a modification of that pro- 


. Fig. 3. 


posed by Prof. E. Arnold and J. L. La Cour in 
"Die Wechselstrommachinen”) : 
$= Pole tip side leakage. 
t = Pole tip end leakage. 
a = Pole body side leakage. 
4 = Pole body end leakage. 
As the method emploved is slightly different for 
1 g k . i . Ta ` . 
iow and high-speed machines, we will first inves- 
tigate the held leakage for low-speed machines, 
or machines having relatively many poles, with 
pole sides of adjacent poles more or less parallel 


(Fig. 3). 


The leakage flux between pole tip sides will be 


Fa 


m.m.f. between pole tips 
SO, = 


Lie So e oa e a 


J = eee aces 
7 . 
magnetic reluctance of leakage path 


m.m.f. 
Q, 
O.4m7 X 2A, 
d, O.4r X 2AX AXL 
hx Lo d, 


Introducing Kapp lines and inches instead of 
maxwells and centimeters, we obtain: 


O47 X 2A,x AX L l 
14 X 6000 4, = ——————-———— X 2.54 ; 
| d. 
2.54 X O4r ApX2XhXL 
E e O 
6000 d, ' 
Ap 2XhXL 
e. xX eee 
1880 di 
` 4XKAXL l | 
and bi = x (Kapp lines) l 
1880 dı 
The pole tip end leakage will be: ` 
m.m.f. VBI?  O4r X 23, 
a EE E, : 
ee di + (7X Y) 
oe Y=0 h X dy 
Y=B/2 
O47 X 2A, xh & dy 
d,+(*X Y) 
Y=0 
Y=B/2 
dy 
== O.f4 X 2A, X h ——— 
d. + TY 
Or, using Kapp lines and inches: 
=~B/2 
A, Y 
140, = 2 X Xh 
1880 d, + ry 
Y=0 
Y =B/2 B/2 
dy I 
— = — | In(x# XY +d ` 
d, + TY m 0 
Y=0 
I | aX B 
== — | lr —+td, J—J/nd, 
T 2 
l ax B/2+d, I rB 
== — ln —— == — ln| 1 + — 
T d, mT 2d; 
Now: 
I ) 
In X = —— log X = 2.3 log X 
0.434 
And we obtain: 
A> I zB 
142r = 2 X —— X h X-X 2.3log |1 + — 


1880 r 2a, 
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Or: . ia . , Ay lih nh 
p 4 X2X%2.3 WE = —— + 5.86 X h X log| 1+— 
bL, = Ka Xhlg| 14 —— 1880} - d , 2d, 
1880 us i 2 XK d, 
= —— X 5.86 X h X log (+) aac Ta + 2.93 X H log area 
1880 2X ai - oes 
Pore Bopy Sipe LEAKAGE. ae X 100 == field leakage in per cent. 
mt, - 
I a 1 
12.5 oO | For high-speed machines or machines having 
3 


At the bottom of the pole, m.m.f. = O. 
At the top of field coil m.m.f. = 0.47 X 2A. 


0.47 X 2A, 
Average m.m.f. = = 0.49 X Ap. 
2 
If dm (Fig. 3) is taken as the mean length of 


reluctance path, then: ; 


a 
ha a 
RA « | 
We have: 
GAF ™ Bs MIX H 
Ya ig Seam aa 
dm 
And using Kapp lines and inches: 
s tee 
Di a X 
1880 dm 
Or: 
As Ny ae ee ae & | 
Wy ewe nee 


P 4 ae Sear ee oe 
1880 din 
PoLe Bopy END LEAKAGE. 
Similar to pole tip end leakage we have: 
m.m.f. ‘ 


4 
Myo, = 


Q, 
m.m.f. = 04r X 

din + ry 
e a 
y=b/2 


O40 X AX A Xdi 
dm + Ty l 


27 


APRE 


y=0 


I ab 
= 0.4r X A, X H x ag togl + — ) 
T 2d 


And using Kapp lines and inches: 
Âp al 
ug = —— K2.903K HX log | x + 
1880 2X dm 


TOTAL- LEAKAGE FLUR, 
Referring to Fig. 1, the total leakage flux, %,, 
will be, in Kapp lines: 


$, = la + Pr. + Py, = Pug 


comparatively few number of poles the assump- 
tion made, in case of slow-speed machines, that 
half the m.m.f. acts as H/2, with a mean length 
of leakage path, dm. cannot be made, as the 
divergence of the poles then obviously must be 
taken into consideration. 

The calculatian of pole body side and end 
leakages will therefore be modified as follows: 

Referring to Fig. 4, divide the height of pole 
H into several equal parts, say four (h,, ha, h, 


Fig. 4. 


and h,). Draw approximate mean leakage paths 
for these parts (dm, Ams, dm, and dm,). 

The pole body side leakage will be 

aL, = [ons = ae = Ors “fe ae 

At the bottom of pole the m.m.f. = o; at the 
top of the first layer, however, the m.m.f. = 
2 X 0.4r X 144p; the average m.m.f. of h, part 
of the pole is, therefore, 0.47 X 144p, and acting 
with a mean length of leakage path = dm,. we 
have: 
0.47 X 4 A XLX h, 


I SU ae — 
Beni 
Or, using Kapp lines and inches: 
Ay KAX Ai; 
Yo, = Se 
1880 4dm, 
In this case h, = 14 H, and we obtain: 
A, IXH 
pr satin Xx 
1880 8d m, 


At the bottom of the second layer, h., the 
m.m.f. = 2 X 0.47 X !4âp; and at the top the 
m.m.f. = 2 X0.4m X 1⁄2Ap The average m.m.f. 
for h, part of the pole is therefore: 


2 X 0.497 X Apl 1⁄2 + 14) 


= 0.4rAp X 3% X 2 


9 


_ 


The reluctance for this strip (h,) of the pole is: 


Gis ines x 4 
inane hie orem “ABN WE OUTAT a 
1X H/4 IXH 
CA hose SS PR XS 
1h? a a ee ae eee S A 


dis LAXE 
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which equation, expressed in Kapp lines and 
inches, will give: 


Ay IXH 
I8&8o dmz 


In a similar way we obtain for part (h,) of 
the pole: 


x 3. 


h2 
gu = 


Ay IX H i 
png, == x X 5 
I din; , 
And: 
Ay IXH 
daa = x X 7⁄8 
1880 dma 


The pole body end leakage will be: 
Su = [W + OL t+ OL, + OL] 
For ^t}, we have: 
m.m.f. =0.497 X 4A, 


(dm, + ry) Xx 4 
H X dy 


Y =b/2 
o.4r X A, X H X dy 
Yon, = AA E oe 
yo im Harr) X4X4 


Y=b/2 
i A dy ` 
16 dm, + rY 
Y=0 


Reltictance 


0.47 X A, X H I 
or daa PA =R x 4 XxX — 
16 R 
ab 
X 2.3 log | 1+ 
2dm 
eC ee eee I 
b a T T e 
877 EET TUO aet HH 
se EET ekt E 
tA EE ET eT 
x see i tt 
S = en TTT 
È AEA METAAASETEAS 
E Se ee E ee 
ay ae feel ied ter ea ts 


And, using ~ lines and inches: 


In a similar way we obtain: 


$”? La = 0.183 X H X 3 log 


(+) 
-0183x He (1 +) x. 

Gea 

(4) 


0°91, = 0.183 X H X 5 log{ 1+ 
2 
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xb A, 
on, = 0.183 X H X 7 log 1 + x — 


2dm4 


The total leakage flux in Kapp lines (®,) for 
high-speed machines will be: 


b= 9, + Fr, + OL + OL, 


Ay 4XAXL 


t 2d; 


Hı I 3 5 7 
+— + + + 
da; dma dims dms 


I 
d 
ab xb 
+ Slog | 1+ +7 log | 1 +— 
2dms 2dm4 


Fig. 5 gives approximate per cent field leakage 
of modern 6o-cycle synchronous machines of 
various capacities and speeds. 


zb ` 
tssoxcxie[ + =] 


‘MOVEMENT TO CREATE TEXAS PUB- 


LIC UTILITIES COMMISSION. 


In an effort to obtain the enactment by the 
Texas legislature of a public utilities law that 
will meet the support or endorsement of various 
interests concerned, Governor W. P. Hobby has 
appointed a committee to draft the proposed bill 
which will be submitted at the next regular 
session of the legislature in January, 1921. The 
League of Texas Municipalities, which is com- 
posed of the mayors and other officials of the 
different cities and towns of the state, is back 
of the movement to create a public utilities com- 
mission. The committee appointed by Governor 
Hobby to prepare the bill is composed of promi- 
nent Texans, among whom are the following: 
Mayors Frank W. Wozencraft of Dallas, J. W 
Chancellor of Bowie and E. A. Amerman of 
Houston, representing the cities; Charles A. 
Harty,.W. B. Head and J. D. Frank, all of 
Dallas, representing the public utilities. It is 
expected that the committee will soon hold a 
meeting for organization. 


NEW YORK CENTRAL-STATION COM- 
PANIES CONSOLIDATE. 


A charter has béen issued to the Fulton 
County Gas & Electric Co., which was formed 
by the consolidation of the Fulton County Gas 
& Electric Co. with the Mohawk Hydro-Electric 
Co. The company’s principal office is at Glov- 
ersville, N. Y. Their capital amounts to $1,732,- 
600, consisting of 10,300 shares of 8% cumula- 
tive first preferred, 1276 shares of 6% second 
preferred, and 5750 shares of common stock. 
Par value of all classes is $100. The company 
will operate in the counties of Fulton, Herkimer, 
Montgomery, Otsego, Schenectady and Scho- 
harie. Among the directors are Lucius H. Lit 
tauer, New York; Walter Clark, Philadelphia, 
and James C. Delong, Syracuse, N. Y. 


~ 
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Survey of Existing Coal-Shortage 
Situation 
Estimate of Coal Needs for the Year—Figures Showing Past and 


Present Monthly Bituminous Coal Production—Use of Coal for 
Exportation, Domestic Service, by Utilities and Other Industries 


Present developments point to a brighter future 
in the coal situation than had been previously 
anticipated.’ The American Wholesale Coal 
Association, through George H. Cushing, its 
managing director, has steadily maintained that 
there was no coal shortage, but that there was a 
serious case of bad coal distribution. The Na- 
tional Coal Association, the coal producers’ or- 
ganization, has not been so optimistic. Short 
production has been attributed to a lack of cars, 
the producers contending that coal enough would 
be available if cars could be secured and trans- 


ported. At the present time the National Coal ` 


Association takes a much more optimistic view 
of the situation. The following statement by 
John B. Pratt, director of publicity for the asso- 
ciation, prepared especially for ELECTRICAL 
REVIEW, gives a general analysis of the entire 
situation : 

“In general, the situation at the present time 
is greatly improved. There is every prospect 
that the acute coal shortage, which has existed 
since April 1, will be made up and that the danger 
of a shortage next winter is over. The whole 
difficulty having to do with the coal emergency 
has been due entirely to lack of car equipment at 
the mines. With the average car supply running 


only from 25 to 50% of normal at the majority | 


of mines throughout the bituminous fields, the 
operators, up until the last two weeks or so, had 
been unable to meet the country’s requirements 
for coal. 


COUNTRY STILL SUFFERING FROM RESULTS OF 
STRIKES. 


“The whole nation is still suffering from the 
effect of the strike of miners in the bituminous 
fields last winter. This strike, which lasted six 
weeks, forced the country to use up all of its re- 
serve stocks of soft coal. At the beginning of 
the coal year, April 1 last, there was a deficiency 
in coal supply, inherited from the strike, of some 
15,000,000 tons. Not alone were the operators 
faced with the prospect of having to make up this 
shortage, but, with an unusual demand on the 
part of industries which had resumed operation 
after having been closed down since the signing 
of the armistice, an unusual output was required 
from the mines if the entire wants of the coun- 
try were to be met. It is estimated that a short- 
age in supply of some 30,000,000 tons existed 
early in the summer. . 

“To give the country all the soft coal it will 
want during the year ending April 1 of next 
year, experts have estimated that there must be 
a production of 545,000,000 tons. Up to July 1 
approximately 258,000,000 tons had been pro- 
duced, which would bring the aggregate for 12 


months, if the same ratio were maintained, up to 
516,710,000 tons. This would fall short 29,000,- 
ooo tons of the minimum estimated requirements 
of the country. 

“Only by running the mines at an output of 
12,000,000 tons a week, it is estimated, from now 
until the end of December, 1920, can the short- 
age be made up. The average weekly production 
up to Aug. I was just a trifle over 10,500,000 
tons. It was then running more than 1,200,000 
tons below the weekly requirements necessary to 
save the country from a coal shortage during the 
winter.” 


STEPS TAKEN TO RELIEVE THE STRAIN OF EXIST- 
ING COAL SHORTAGE. 


Efforts to relieve the situation above described 
were initiated early in April and, after numerous 
hearings, resulted in the issuing of priority or- 
ders by the Interstate Commerce Commission. 
The following analysis by Mr. Pratt shows what 
these orders are aimed to accomplish: 

“These priority orders comprehend the obliga- 
tion on the part of railroads to place 4000 cars a 
day at mines supplying the Northwest and to un- 
load these cars at lake ports daily for trans- 
shipment to northwestern ports on the lakes. This 
involves the dumping of 200,000 tons of coal a 
day at the Great Lakes piers, or 1,200,000 tons a 


. week for a period of 100 days ending with the 


close of navigation, which comes early in De- 
cember. 

“As to New England, the priority order in- 
volves shipments of coal to tidewater ports aver- 
aging 1,250,000 tons a month for trans-ship- 
ment by vessel to New England ports. This 
tidewater movement, it is comprehended, will be 
augmented by a supply of approximately 700,000 
tons of coal a month shipped by rail direct to 
New England from the mines. - With these two 
movements, the tidewater and all rail, New Eng- 
land would have 2,000,000 tons of coal a month 
up to Dec. 1 after which, it is believed, the ship- 
ments could be materially reduced. 

“According to advices received by the National 
Coal Association, which represents operators 
with over two-thirds of the bituminous coal out- 
put of the country, there is every prospect that 
the shipments of coal to the Great Lakes will be 
sufficient to meet the demands. Up to the end 
of this week there has been a marked improve- 
ment in the movement of coal to tidewater, with 
every expectation that the railroads will carry 
out the schedule fixed for them. As to New 
England, the program has already been put into 
effective working force by the railroads in move- 
ments of coal to tidewater so that the average 
weekly quota is now being dumped. 


286 


“The remedy that needed to be apphed to 
eliminate the coal shortage emergency, therefore, 
has already been applied and gives every indica- 
tion of being effectively worked out. It is alla 
matter of the supply of cars at the mines. That 
has been the situation since .\pril 1, and it wall 
be the situation until all the coal that the country 
needs is moved from the mines. 

“The recent strike of Illinois and Indiana 
miners had the effect of shutting off some 1.800,- 
ooo tons of coal output, a part of which would 
have gone to the Great Lakes piers. However, 
this shortage can be made up if the miners stick 
at their work and the railroads fulfill their obli- 


TABLE NO. 1.--TOTAL COAL PRODUCTION IN THE 
UNITED STATES. 
Bituminous. Anthracite. Total. 
Year net tons. net tons. net tons. 
1918 53 ese gee sea 478,424,000 91.525.000 569.960, 000 
POA a oa eat esas $22,704,000 90 S22 000 513,525,000 
IES a ees eek UA ek 442,626.000 8S 095 000 931,619.000 
TOG 6 eer eke ee es 502 520 000 S7.57S,00M) 590,098,000 
i a EE A 501,791,000 44,612,000 651,402 000 
WING oof oe See ae 579,386 O00 98 S26 .000 678,211,000 
VV ese OS wre eee See 175.063.000 86,195.000 544.259,000 
S A A A AE SIS POGOe ieee. aw encke ais oie 
og Sales 5% 5453.000 000 Besuaiewke.  wSaridnaeedis 


tEstimate by American Wholesale Coal Association. 
*eKstimate by National Coal Association. 


gation as to the daily percentage of cars to 
be supplied at the mines under the priority 
schedule.” 

In order that a general view of the entire 
situation mav be had. a number of tables are pre- 
sented showing various phases of the coal situa- 
tion. Table No. 1 shows the coal production by 
years for the past seven years together with the 
estimated needs of the present year. It will be 
noted that the two separate estimates given are 
quite close together, the differences being less thar 
2%. The estimates are less than the production 
of 1917 or 1918 but greater than that of 1919. 
During 1919 the production was curtailed by 
strikes to the extent of provably 25,000,000 tons, 
this shortage and others being partly compen- 
sated for by a reduction of about 40,000,000 tons 
in the amount of coal in storage. From this it 
seems evident that the estimates are not far from 
representing the actual needs. 

Table No. 2 has been arranged to show how 
this year’s production compares with that of 
1916 and 1917. Examination of Table No. 1 will 


TABLE NO. 2.—COMPAKISON OF BITUMINOUS COAL 
PRODUCTION FOR FIRST SEVEN MONTHS OF 

1916, 1917 AND 19120. ; 

1917, 


1916, 1920, 

net tons. net tons. net tons. 
January 9 ceec sw weeks 46,596,000 48,689,000 47,967,000 
February ..........0. $5,187,000 40,127,000 41,353,000 
Märeh. go ceicdes weet 43,527,000 46,792,000 47,869,000 
April sc ocandewceec ces. $3,628 100 37,939,000 41,854.000 
DEEN nl Peg pote ik poe eee a 38.804, 000 39.753.000 47,086,000 
JUNE cee ves heehee, 614 OO 44,500,000 46,824,000 
WU eh ie ee oe ee oaks 38.113.000 145.511.000® 46.292,000 


*Subject to revision. 


show that the production for 1917 was just a 
little in excess of that estimated for 1920, and 
the production of 1916 was somewhat less than 
that estimated for 1920. Examination of Table 
No. 2 shows that the production so far this year 
is being carried on at a considerably higher rate 
than in 1916, but at a lower rate than prevailed 
in 1917. Under the more favorable transporta- 
tion conditions existing at the present time the 
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production for the remainder of the year should 
be suthcient to make up any existing actual short- 
age. However, erratic buying, or future dith- 
culties not now evident, might still cause incon- 
venience to certain coal users. 

As an indication of the importance of the ex- 
port coal trade on the coal situation, it may be 
noted that the entire coal export for the vear 
1917 amounted to less than 32.000.000 tons in- 
ciuding foreign-trade bunker coal. Export coal 
for 1918 and 1919 totaled less than 29,000,000 
tons for each year. The total export for the first 
balf of 1920, including foreign-trade bunker coal. 
amounted to a little over 18.000.000 tons. From 
this it is evident that the coal export for the cur- 
rent year will be somewhat in excess of that of 
previous vears, but should not total an increase 
of more than 1 or 2% of the year’s production. 

The coal consumption of public utilities 
amounts to only about 40,000,000 tons per year. 
electric utilities using about 35.000.000 tons and 
gas utilities about 5.0c0.00 tons. By-product 
coke. beehive coke and domestic usage each re- 
quire about the same quantity of coal as the util- 
ity companies. Railroads require about four 
times as much coal as utilities. and industrial 
plants require about five times as much. 

These figures show that the utility companies 
are but a small factor in the coal market of the 
country. Figures previously given show that in 
all probability there will be plenty of coal pro- 
duced in this country to meet all the legitimate 
needs. Under the existing circumstances it seems 
evident that the chief concern of the utility com- 
pany is to see that coal at a reasonable cost is 
delivered for service rather than being held in 
someones yard in anticipation of a crisis that 
shculd not materialize. A reasonable storage of 
coal in accordance with the seasonal supply and 
usage 1s proper and indicates good planning, but 
a hoarding of coal for an impending shortage 
does not seem to be justified and will only tend 
to bring on such a shortage by distorting the 
relation between need and demand. 

Considering the great service rendered by utili- 
ties, it seems evident that they are justified in de- 
manding that provision be made for their re- 
quirements out of the supply of fuel that is 
available. Their requirement is small, but the 
inconvenience, suffering and loss .that would re- 
sult from their failure would be almost bevond 
calculation. 


EXECUTIVE COMMITTEE OF N. E. L. 
A. TO MEET IN NEW YORK CITY. 


Announcement has been made that the execu- 
tive committee of the National Electric Light 
Association will meet Sept. 1 at the national 
headquarters in New York City. The chair- 
men of the four national sections—accounting, 
commercial, public relations and technical—will 
outline the programs of their particular sections 
for approval of the executive committee. The 
presidents of the geographic divisions, or their 
representatives, are expected to be present with 
complete budgets covering the expenses of pro- 
posed activities for the ensuing year, in order 
that these may be passed upon by the executive 
committee. Announcements of additional na- 
tional standing and special committees will be 
made by President Martin J. Insull at that time. 
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Record of Large Turbogenerator 
Armature Breakdowns 


Statement Giving an Analysis of Causes of Armature Failures 
in Large Westinghouse Generators—Mayority of Failures Found 
Due to Operating Hazards Originating Outside of Generators 


By F. D. NEWBURY 


Manager, Power Engineering Department, Westinghouse Electric & Manufacturing Co. 


The following statement is a complete record 
of armature breakdowns that have occurred in 
Westinghouse turbogenerators of 15,000-kv-a. or 
larger polyphase rating. The record covers every 
Westinghouse turbogenerator of this size that 
had been placed in operation up to January, 1920. 
These generators, without exception, are mica 
insulated, with mica insulation between strands 
and between conductors as well as between coil 
and core. 

The first Westinghouse generators larger than 
10,000 kv-a. were placed in operation in 1913 
These were generators, roughly 20,000 kv-a. in 
size, two-pole in the case of 25 cycles, and four- 
pole.in the case of 60 cycles. The design of such 
large two and four-pole units in Ig1I and 1912 
was highly experimental, and while these units 
met the standard temperature rise guarantee of 
so deg. C. by thermometer it has since been 
found that the true copper temperatures of the 
strands nearest the air gap near the center of the 
core have been at least 200 deg. C. rise in some 
cases. Experience has shown designers how to 
aveid these high local temperatures to a con- 
siderable degree (mainly by reduction of eddy- 
current losses), and this is mentioned here only 
to bring out the significance of the record of 
trouble due to heating. 

It is also important to note the inclusive and 
representative nature of the record. It covers 
al! generators built of a given size and type and 
it is therefore safe to draw general conclusions 
that will be applicable to all generators of the 
same class. | 

During these seven years of experience there 
have been 22 cases of major armature trouble 
involving 12 different installations or designs 
and 16 individual units. By major armature 
trouble is meant trouble serious enough to re- 
sult in the failure of one or more armature coils. 


RESPONSIBILITY. FOR FAILURE Usep as BASIS 
FOR CLASSIFICATION. 


The classification of armature failures as to 
cause is in some cases a difficult matter. The 
events leading up to the trouble may be unknown 
and the evidence is very often burnt up. It has 
been thought best, therefore, to separate these 
cases into three classes as follows 

1. Where the manufacturer has accepted re- 
sponsibility. 


; *This article is based on a discussicn of a paper. 
‘Classification of Large Steam Turbogenerator Fail- 
ures,” by Philip Torchio, presented before the American 
Institute of Electrical Engineers at White Sulphur 
Springs, June 30, 1920. ha 


2. Where the eperating company has accept- 
ed responsibility. 
3. Where the cause is unknown or in dispute. 


ASSIGNING CAUSES OF FAILURE. 


1. Eight cases. were chargeable to design, 
workmanship or other causes for which the man- 
ufacturer accepted responsibility. 

(a) Five cases (of these eight) were 
caused by defects in manufacture that de- 
veloped shortly after installation. 

(b) Three cases (of these eight) con- 
cerned details of design that led to failure 
after four or five years’ operation. Two 
of these cases (in one design) involved high 
local temperatures caused by eddy currents 
in the top strands of the coil. 

2. Eleven cases were chargeable to operating 
hazards for which the operating company ac- 
cepted the responsibility. 

(a) Four cases (of these 11) were 
caused by fire originating outside of the 
armature winding. In three of these cases 
the fire started in the cables just outside of 
the generator; in the fourth case the fire 
started in a series transformer accidentally 
open-circuited. 

(b) Four cases (of these 11) occurred 
in one installation and were caused by ab- 
normal voltage surges that caused the out- 
side surfaces of the insulation to catch fire. 
In addition to these four cases that resulted 
in coil failures, as many more fires started 
that were put out before such damage was 
done. This trouble disappeared after the 
generator neutral was grounded. 

(c) One case (of these 11) was caused 
by ice or water carried into the generator 
from the air washer. 

(d) Two cases (of these 11) were 
caused by enforced operation under condi- 
tions that were known to be unsafe. One 
case involved unsafe overloads and the oth- 
er case involved continued operation after 
it was known that the armature needed 
minor repairs. 

3. Three cases involved unknown causes or 
the cause was in dispute. In two of these cases 
the operating company believed armature-coil 
heating to be responsible. 

This classification of armature breakdowns 
shows that out of 19 cases, where causes were 
agreed to, 11 cases were caused by operating 
hazards for which the generator can in no way 
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be held acccuntable. The majority of these cases 
were caused by fires of external origin. 

If all the cases in which armature heating 
was involved (even by suspicion) are grouped, 
there are only five cases out of 22 breakdowns. 
Two cases (involving one of the first designs) 
were caused by design proportions; in two others 
temperature was not the primary cause of break- 
down, but the operating companies believed it to 
be a contributory cause, and in the fifth case 
enforced overloading was the primary cause. 


ARMATURE HEATING IarLURES CAUSED By AB- 
NORMAL LocaAL TEMPERATURES. 


The writer's opinion, based on a careful study 
of operating experience and based on a detailed 
knowledge of internal temperatures and coil and 
insulation design, is that breakdowns caused by 
armature heating are in reality due to abnormal 
local temperatures that have values of the order 
of several hundred degrees; and that tempera- 
tures of 100 deg. or 150 deg. C. ordinarily dis- 
cussed in connection with guarantees have very 
little to do with the problem. ‘This statement, 
of course, applies only to windings completely 
insulated with mica within the slots. 

This record of breakdowns brings to the sur- 
face another fact that is interesting and import- 
ant and that is reassuring to the companies op- 
erating high-voltage units. If these generators 
be classified according to voltage it is found 
there are twice as many generators wound for 
11,000 volts or higher voltage as there are gen- 
erators wound for lower voltages. But these 22 
cases of armature breakdown are equally divided 
between these two voltage classes. This means 
that the percentage of armature breakdowns in 
the high-voltage generators under discussion is 
only one-half that of the lower-voltage generat- 
ors. This record would be very different with 
treated-cloth insulation (in large high-voltage 
generators) that 1s subject to cumulative heating 
on account of dielectric losses increasing with 
temperature, or with partially closed armature 
slots still used by some European designers. 


Llien-VottTace PROBABLY More RELIABLE THAN 
Low-VOLTAGE GENERATORS. 


This record does not prove that high-voltage 
generators are necessarily safer or less subject to 
breakdown, except in so far as breakdowns may 
be caused by voltage surges that are independent 
of generator voltage. Obviously a 10,000-volt 
surge would be dangerous in a 2400-volt gener- 
ator, but would be harmless in a 13,000-volt 
winding. The record does prove that 11,000 and 
13,000-volt windings are just as reliable as low- 
voltage windings and that breakdowns are gener- 
ally caused by trouble unrelated to line voltage. 

The facts brought out by this record may be 
summarized as follows: 

1. The majority of armature breakdowns are 
caused by operating hazards originating outside 
the generator. 

2. Armature heating in armatures complete- 
ly insulated with mica is a minor cause of break- 
down. 

3. High-voltage generators, with mica insula- 
tion and open armature slots, are as reliable and 
probably are more reliable than large low-volt- 
age generators. 
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HYDROELECTRIC POSSIBILITIES BE- 
ING DEVELOPED BY ITALY. 


Since the signing of the armistice Italy has re- 
sumed her industrial life with considerable rapid- 
ity. She has not been free from the uncertainties 
of radical political action, but there is every evi- 
dence that these are on the decline; Italy is at 
work as completely as any nation in Europe and 
more so than most of them. Her wealth in 
hydroelectric possibilities is being developed at a 
rapid rate. Energy for industrial purposes, 
while absorbed as quickly as it is produced, is 
extremely cheap, and in a few years it will be 
abundant and the whole country interlaced with 
transmission lines. The various companies en- 
gaged in this work are well financed and are 
working harmoniously in both plant and line ex- 
tensions. The men engaged in this business are 
young, energetic and capable business men, highly 
representative of the new spirit that has pos- 
sessed the industrial life of the country. The 
electrification of the Italian railways now pro- 
ceeding involves 4000 miles of additional track- 
age. The cost of the energy is not so great a 
problem as the cost to the government of con- 
verting the necessary equipment, but the mileage 
already converted is considerable and the equip- 
ment is of a very high order. 


WOMAN MAKES LIVING THROUGH 
USE OF VACUUM CLEANER. 


At least one capable woman in England has 
discovered the possibilities of the electric vacuum 
cleaner in earning an independent living. Ac- 
cording to Miss F. Alexander, of Earl’s Court, 
London, Eng., any intelligent woman can earn 
$1000 a year and upward by carrying on an elec- 
tric vacuum cleaner service in any large com- 
munity. Miss Alexander started her work dur- 
ing the world war. She wheels her own cleaner 
from house to house and is overwhelmed with 
orders. Her charges average about $5 a day, 
with a substantial reduction for regular fort- 
nightly or monthly service. Suitable cleaners 
for this class of work cost about $100, which 
capital outlay is soon recovered and with aver- 
age care in handling and maintenance the wear 
and tear is small. In these davs of servantless 
homes such a service would undoubtedly be wel- 
comed by many houscwives. 


EMPIRE STATE ASSOCIATION -WILL 
MEET NEXT MONTH. 


The annual meeting of the Empire Gas and 
Electric Associaton will be held at Utica, N. Y., 
Oct. 7-8, with headquarters at the Hotel Utica. 
The committee in charge of the meeting has not 
completed its program but announces that it will 
consist of papers and discussion of particular in- 
terest and value to companies operating in small 
communities. The annual dinner of the associa 
tion will be held on the evening of Oct. 7. A 
meeting of the electric meter section of the asso- 
ciation, scheduled to be held in Rochester, N. Y.. 
Aug. 27, has been postponed until a date to be 
selected after the October meeting, as meter test- 
ing is one of the subjects to be discussed at that 
time. C. H. B. Chapin, 29 West 39th street, New 
York City, 1s the secretary of the association. 
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EDITORIAL COMMENT 


Looking Ahead 


It is not always that the engineer sees clearly 
and apprehends the meaning of great principles 
and forces beyond the immediate end of his pro- 
fessional duties. But all great engineers are pos- 
sessed of the broad understanding and the 
imaginative faculty—controlled, it is true, by 
some judgment and common  sense—without 
which true progress in the engineering world 
would hardly be possible. 

We all know the small engineer—the man of 
average ability who understands the nature of 
the work he is engaged upon and performs it to 
his own and frequently to his employers’ satis- 
faction. The great engineer is less common; he 
is of necessity a cultured man, with far-reaching 
interests and sympathies, and an understanding 
` of men and things which, if it may be defined as 
applied or digested knowledge, must never be 
confused with accumulated knowledge. He is a 
person of enormous value to the community, but, 
since his virtue resides in his powers of vision 
and performance rather than those of oratory 
and leadership, he is rarely sought by the people 
or encouraged by politicians to take part in the 
government of his country. There have been 
notable exceptions, and it is needless to mention 
names in order to prove that great engineers are 
capable of serving their country wisely and well 
when occupying important administrative posi- 
tions in the government. It is unfortunate also 
that there are certain aspects of a political career 
which do not commend themselves to the best 
type of engineer. 

These thoughts have been suggested by a 
perusal of the discussion on the super-power sys- 
tem for the Northeast Atlantic seaboard. Here 


we find not perhaps anything of great value in - 


the way of contributions to the manner in which 
certain engineering problems are to be attacked 
and solved, but rather an atmosphere of broad, 
far-reaching dreams and policies which carries us 
into the future and suggests the possibility of 
great attainments where the object sought is the 
better and more economical adaptation of the 
forces of nature to the service of man.. 

The small voice of the interested individual 
striving for some petty end that he or his asso- 
ciates may derive benefit therefrom, as well as 
the larger voice of the speaker who has nothing 
to say, appear to be absent from this discussion, 
and in their place we listen to the statements of 
men who are thinking along broad lines and are 


working for one common end. This end is not 
the establishment of this or that system, or this 
or that device as pre-eminently superior to all 
others, but the provision and interconnection of 
vast power systems in such a manner as will 
utilize with the minimum of waste the natural 
resources of the country. The reading of this 
account of an important session is as refreshing 
and invigorating as the salt-laden breezes of that 
Atlantic seaboard for which great minds are 
planning great and far-reaching developments. 


The Coal Situation as Affecting 
Central Stations 


Coal, the raw material of the central-station 
industry, still holds the active attention of almost 
every industrial and utility manager in the coun- 
try. The immediate past has held rather grave 
prospects for some sections of the country, par- 
ticularly New England and the Northwest, where 
the bulk of the season’s supply of coal must be 
delivered by boat before the close of navigation. 
Regardless of the cause of the situation threat- 
ened, attributed to various causes by different 
authorities, it seems evident that the needed coal 
will be delivered to these isolated districts. 

One set of authorities has contended that the 
districts in distress were neglected because of the 
lack of transportation equipment, while other 
authorities have contended that the coal was not 
supplied because the consumers, or their repre- 
sentatives in the coal trade, would not pay the 
price demanded. So far as the public utility 
companies are concerned the reasons advanced 
are immaterial. [‘ailure of the coal supply be- 
cause of a lack of railroad cars would shut down 
a utility plant no more quickly or effectively than 
the bankruptcy of the company resulting from its 
inability to pay an excessive price for fuel. 

With the selling price of electric power fixed 
by law, the return to the central-station company 
derived from the burning of a ton of coal is 
almost a fixed and unvarying sum. An advance 
in the cost of fuel is accompanied by an almost 
equal proportional advance in the operating costs 
to produce a unit of power, the labor charges 
being small in proportion to the coal costs. The 
doubling of customary coal costs, as a rule, will 
wipe out all earnings for dividends and depre- 
ciation. With coal commanding prices of two, 
three or four times the usual amount, and with 
incomes fixed, the utilities of the country would 
face bankruptcy and be shut down just as surely 
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as if there were no cars to deliver their supply. 

The utilities must operate. The consequences 
that would result from their failure are too great 
to allow any combination of conditions to accom- 
plish their downfall. At the present time it is 
gratitving to note that the various interests are 
now practically agreed that coal enough will be 
provided for the various sections of the country. 
It is to be hoped that private enterprise will 
demonstrate its ability to handle the situation 
from now on without requiring further govern- 
mental action. However, with various agencies 
limiting the action of the utilities of the country, 


there is no alternative and the utilities must ap- > 
peal to the national government—that is, to the 


people whom they serve—when fuel cannot be 
secured through private channels. 

It is greatly to be hoped that the coal industry 
and the railroads of the country will see the 
situation as it actually is. and will make it their 
business to work out and carry through an effec- 
tive plan that will care for the utilities. Regu- 
lation will not be needed if coal is provided at 
reasonable rates, but regulation is inevitable if 
the coal supply is shut off either for lack of 
transportation or for a failure of the coal indus- 
try to supply the needs at a fair price. 


Preparing for Winter Operating 
Conditions 


Is the power plant operating smoothly and 
carrying its load without signs of stress or weak- 
ness? It probably is at this time of year, but in 
a few weeks the days will begin to shorten and 
the engines, generators, boilers, stokers, ete., will 
commence to feel the approach of the long win- 
ters run. There is time yet to overhaul that 
stoker which has not given a sign of trouble 
since it was out of service and generally repaired 
some months ago. There is also time to rebuild 
the bridgewall, repair the baffles, renew the arch, 
point up and paint the boiler settings, put a new 
set of brushes in the exciter, refinish the com- 
mutators, repair the plumbing and drainage sys- 
tems and do the many other little odd jobs that 


will be demanding urgent attention before many. 


weeks have passed. 

Now is the time to attend to the details of re- 
pair that are sure to be required and that are so 
difhcult to care for at a time when every avail- 
able unit of steam and power are required of 
Loilers and generators. With equipment suffer- 
ing from minor ills and with a heavy and in- 
creasing load, the plant operator will have many 
trying hours to face before the next springtime 
brings relef. A thorough overhauling now will 
bring to light many little weaknesses that would 
result in breakages or shutdowns in the midst of 
the winter season of maximum demand. At the 


present time, when loads are light and equip- 
ment does not have to be crowded to its limit. 
many of the repairs can be done by the regular 
operating forces. But when the heavy demands 
come every operating man must be at his post 
and repairs must be made by outside help. 

A few days’ time and a few dollars spent now 
in examining and repairing equipment is the best 
and cheapest operating insurance available. Men 
will take pride in operating the plant and carry- 
ing the winter load if the equipment is in good 
condition, but are apt to lose interest and waste 
many dollars for the emplover if required to tend 
a plant always on the verge of failure. Look the 
situation in the face. go after the plant from top 
to hottom, replace or renew all parts that will 
need attention before spring and you will be 
amply repaid in satisfaction and in. money. 


Engineers and Paternalism 


It is interesting to note that the province of 
Alberta, Canada, has recently given official recog- 
nition to the profession of engineering through an 
enactment conferring upon those who qualify the 
title of “Registered Professional Engineer.” Any 
civil, electrical, mechanical or mining engineer 
who is a resident of .\lberta or other Canadian 
province, who has been practicing as a profes- 
stonal engineer for five years prior to the passage 
of the act, who is a member of the Association of 
Professional Engineers of Alberta or of a similar 
organization, or who can pass an examination be. 
fore the duly authorized engineering council, is 


privileged to sign “R. P. E.” after his name or. 


otherwise advertise himself as a registered pro- 
fessional engineer. A penalty is provided for 
misuse of the title. 

Among the engineers of the United States 
there is an occasional expression of desire on the 
part of a few who feel that some kind of govern- 
mental action would add to the dignity of the 
engineering profession. They feel that this dig- 
nity can best be legalized and protected from 
fraud or misrepresentation by some such legisla- 
tion as that enacted by Alberta, Canada. But the 
idea has never received sufficient support in this 
country to reach the resolution or petition stage. 

Here in the United States the engineering pro- 
fession in all its branches has attained dignity and 
honor equal to if not greater than any other pro- 
fession—and that. too. without legal enactment 
or any suffix other than that bestowed by the 
alma mater of each individual engineer. The en- 
gineers of the United States are, of course. no 
different from those of Canada, only that it seems 
our engineers are rather inclined to spurn pater- 
nalism and depend upon skill and individual dig- 
nity to maintain themselves and their profession 
in proper balance. 


in 
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THE WEEK’S NEWS 


Reports of Important Meetings, Developments and Other Happenings of the Electrical 
Industry and Its Allied Interests 


UTILITIES COAL SUPPLY GAINS IN 
NEW YORK CITY. 


Situation Is Improved Over Conditions of the Pre- 
vious Week Although Some Companies 
Have Only Small Supply. 


The Public Service Commission of New York 
has reported the weekly amount of coal on hand 
in reserve by the public utilities of New York 
City as folfows: Brooklyn Rapid Transit Co., 
hve days’ supply; Interborough Rapid Transit 
Co., five days; Richmond Light & Railroad Co., 
two days; New York Steam Co., six days; New 
York Edison Co., including United Electric 
Light & Power Co., 21 days: Brooklyn Edison 
Co., Inc., 57 days; Queens Borough Gas & Elec- 
tric Co., six days: Bronx Gas & Electric Co., 
167 days; Kings County Lighting Co.. 16 days: 
New York & Richmond Gas Co., four days; 
Consolidated Gas Co. system, 25 days; Brooklyn 
Union Gas Co., 21 days; Brooklyn Borough Gas 
Co.. 43 days. 

The report is dated Aug. 12 and shows a total 
among all the utilities for the first district of 
259,807 tons of soft coal on hand as of that date. 
This is an increase of 25,013 tons over the pre- 
vious week. 

While this improvement is shown the situation 
is not yet by any means what could he desired, 
according to a statement from the office of the 
commission. The public-utility companies’ are 
fully 159,000 tons below the stocks they should 
have at this time of year. In order to pass 
through the winter with a safe margin the com- 
panies should have about 800,000 tons in stock 
on Oct. 1. To secure such a supply the rate of 
storage must be considerably increased. 


S. E. D. URGES MANUFACTURERS TO 
CO-OPERATE WITH UTILITIES. 


Suggests Program of Advertising in Effort to Gain 
Moral and Financial Support of Public 
to Utility Companies. 


The Society for Electrical Development has 
sent a notice to electrical manufacturers calling 
their attention to the community of interests that 
exists between central-station companies and 
other branches of the electrical industry. It is 
pointed out that unless the utility companies gain 
the full moral and’financial support of the public 
the electrical industry at large will suffer. It is 
realized that the advertising of most public utili- 
ties is local in its character, while that of elec- 
trical manufacturers is nation wide. One or two 
electrical manufacturers, notably the Western 
Electric Co.. are using space in trade publications 
and national magazines to point out the necessity 
of public utilities securing the capital necessary 
to carry on their undertakings, and advocating 


the purchase of public utility securities to supply 
such funds. 

It is felt that a great deal of benefit can be 
derived in this manner, and at a recent meeting 
of the executive committee of the Society for 
klectrical Development, General Manager J. M. 
Wakeman was instructed to bring the matter to 


the attention of the electrical manufacturers and - 


to suggest that they devote a part of their adver- 
tising space to this important subject. The So- 
ciety has undertaken the preparation of a num- 
ber of sample advertisements that can be used 
for this purpose. 


a ŘŘŘŘ 


EDISON ILLUMINATING COMPANIES 
TO HOLD CONVENTION. 


Program Will Be Featured by Discussion of Steam 
Turbines, Storage Batteries, Operating Prob- 
lems, Electric Welding and Furnace Loads. 


The thirty-ninth convention of the Associa- 
tion of Edison Illuminating Companies will be 
held at The Griswold, Eastern Point, New Lon- 
don, Conn., Sept. 13 to 16. President Walter 
H. Johnson has arranged a program which will 
be featured by discussion of steam turbines, 
storage batteries, operating problems, power-fac- 
tor problems and electric-welding and furnace 
loads. There will also be reports from the As- 
sociation’s committees on standards, metering 
and service methods, electricity distribution and 
lamps. 

The convention will be opened on Tuesday 
morning, Sept. 14, by the president's address, 
followed by the report of Treasurer Ernest A. 
Edkins. Next in order will be W. C. L. Eglin’s 
report as chairman of the committee on stand- 
ards, P. H. Bartlett's report as chairman of the 
committee on metering and service methods, and 
report of committee on electricity distribution 
and use by Chairman L. L. Elden. A paper on 
“Storage Battery Practice in Central-Station 
Service” by J. Lester Woodbridge will conclude 
the morning session, 

\t the evening meeting the following reports 
and addresses will be presented: Report of 
committee on steam turbines and generators by 
Chairman H. P. Liversidge; address on “Tur- 
bine Characteristics” by E. W. Rice, Jr.; address 
on “Problems of Synchronous Operation Aris- 
ing From Use of Power-Limiting Reactors” by 
C. P. Steinmetz. 

The sessions of Wednesday, Sept. 15, will be 
devoted to the following subjects: Symposium 
on system troubles, with introductory remarks 
by John W. Lieb: report of committee on sym- 
posium by Philip Torchio, chairman: troubles in 
generating stations: Baltimore, F. E. Ricketts: 
Boston, R. E. Dillon; Chicago. W. L. Abbott: 
Detroit, G. W. Cato: New York, W. H. Law- 
rence; Philadelphia, N. E. Funk; troubles on 
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direct-current distribution systems: Boston, L. 
L. Elden; Chicago, D. W. Roper; New York, 
Philip Torchio; Philadelphia, Thomas Sproule. 

John W. Lieb, chairman of the lamp commit- 
tee, will make a report at the evening session on 
Wednesday, followed by an address on “Cen- 
tral-Station Financing” by H. M. Addinsell, of 
Harris, Forbes & Co., after which there will be 
a general discussion ‘of some of the principal 
factors in the industry. The proceedings will 
conclude with the showing of a film bearing the 
title, “Revelations.” 

On Thursday, Sept. 16, Alex. Dow, chairman 
of the committee on rates, will submit his report. 
and C. J. Russell will present a paper on “Com- 
mercial Aspects of Power-Factor, Its Mcasure- 
ment and Correction,” the discussion on which 
will be opened by L. L. Elden and A. S. Knight. 
“Large Commercial Customer Problems” is the 
subject of a paper to be read by E. W. Lloyd, 
and C. F. Hirschfeld will talk on “Standard 
Methods of Handling Electric-Welding and 
Furnace Loads.” 


NEW ENGLAND SECTION, N. E. L. A, 
TO HOLD ANNUAL MEETING. 


Program for Convention Includes Numerous Ad- 
dresses and Papers on Variety of Subjects 
Interesting to Central-Station Men. 


The New England Section of the National 
Electric Light Association will hold its annual 
convention at Kineo, Me., Sept. 13-16, with 
headquarters at the Mount Kineo House. The 
program will commence with an address by Presi- 
dent C. R. Hayes, followed by M. H. Ayles- 
worth, executive manager of the National Elec- 
tric Light Association. Reports of the secretary, 
treasurer and various committees will then be 
submitted. A technical session will be held on 
the afternoon of Sept. 14, when committees of 
underground systems, electrical apparatus, over- 
head systems and prime movers will submit 
reports. 

At Wednesday morning's meeting G. W. Hurn, 
chairman of the accounting committee, will make 
his report, in addition to which the following 
papers will be read: “Credits and Collections 
from a Public Service Company's Standpoint,” 
by W. E. Dorsey; “The Importance of a Reliable 
Investment Account,” by A. E. Lamb; “The 
Good-Will Value of an Efficient Accounting Or- 
ganization,” by I. S. Hall; “The Graphic Pres- 
entation of Statistics,’ by W. H. Blood, Jr., and 
“The Sale of Company Securities,” by P. H. 
Whiting. A public policy session will be held in 
the evening, at which time several interesting 
talks will be heard, including one by Mr. Ayles- 
worth on “What the N. E. L. A. Proposes to Do 
for Member Companies.” 

The session of Thursday, Sept. 16, will be de- 


“voted to commercial subjects, as follows: Com- 


mercial committee’s report by Chairman R. D. 
Cutler; commercial relations division report by 
J. T. Day, chairman; contact committee report 
by William Gould, chairman. These will be fol- 
lowed by discussion led by W. F. Abely, repre- 
senting the jobbers, J. E. Wilson, the contractors, 
and F. J. Allen, the manufacturers. R. E. 
Holden, chairman, will next submit his report 
for the merchandising division, and George H. 
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Guest will speak o on “The Fundamentals of Mer- 
chandising.” The lighting division report will 
be submitted by C. A. Dean, chairman, and 
W. D’ Arcy Ryan will give an illustrated lecture 
on “Industrial Lighting.” In the afternoon the 
report of the ranges and water heating division 
will be presented by R. J. Patterson, and the 
power division report by V. M. F. Tallman, the 
meeting closing with a lecture by F. C. Hard, of 
Beston, “On Industrial Heating.” 


RESEARCH COMMITTEE TO INVESTI- 
GATE COPPER INDUSTRY. 


Use of Substitutes for Copper and Its Alloys Results 
in Formation of Committee to Restore 
Copper to Its Proper Field. 


The wholesale way in which copper and its 
alloys have been crowded out of many of their 
legitimate fields of usefulness by substitutes of 
various kinds, brought into use during the war 
period, is responsible for the formation of a 
Copper and Brass Research Committee, the ob- 
ject of which is to ascertain the reason that cop- 
per is now in such an unenviable position com- 
mercially. The chairman of the committee is 
Walter Douglas, president of the Phelps-Dodge 
Corp.. and the secretary is W. S. Eckert, vice- 
president of the National Conduit & Cable Co. 
Included in the membership of the committee 
are several other men prominent in the copper 
and brass industry, some of whom are connected 
with mining companies and some with mills. 
The committee has authorized Ivy L. Lee, 61 
Broadway, New York City, to make a study of 
the situation. 

The purpose of the study is to ascertain why 
copper, one of the most useful and important 
basic metals, is being replaced by other metals 
in many industrial uses. Were the substitute 
metals as satisfactory as copper or able to render 
the service that copper renders, the condition 
would not be unusual. But much of the substi- 
tute material is inferior to copper in many re- 
spects and is not much less expensive. “In the 
long run, because of its resistance to corrosion, 
its permanence, strength, large salvage value 
and other desirable properties, copper is cheaper 
than most metallic substitutes. The investiga- 
tion will attempt to determine the places in 
which copper has been used, the places in which 
it is used, the places in which its use has been 
discontinued, why it was discontinued, what the 
non-technical mind knows about copper as a 
material in industry, and other facts. 

The scope of the investigation will be such as 


to include only the branches of industry from 


which copper is being crowded by the more mili- 
tant substitutes. It is thought that there is no 
particular need to investigate conditions in those 
branches of industry in which copper is pre- 
eminent. The results of an investigation of the 
use of copper in the electrical industry would not 
be of great value, but it would be worth while 
to ascertain why ferrous metals have replaced 
copper and brass in many structural parts of 
machines where corrosion is fatal. 

The use of copper substitutes has become more 
prevalent since the beginning of the war than 
previously. At that time limitations on the use 
of copper for private purposes were imposed be- 
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cause all of the copper that was obtainable was 
needed for munitions. During that interval 
manufacturers began to employ copper substi- 
tutes and the public learned to use them. The 
use has persisted although the substitutes are in 
many cases uneconomical, and time has been in- 
sufficient to prove their inferiority. To ascer- 
tain what the users think about the comparative 
merits of copper and substitute mechanical 
equipment is part of the information sought in 
the survey. 

In conducting the survey, those who are unfa- 
miliar with copper as an engineering material 
will be interrogated, rather than those who are 
familiar with it. One of the methods of appeal- 
ing to the ultimate consumer has been to offer a 
prize for an essay on copper, competitors being 
restricted to high school students. Another 
source of information was a questionnaire sent 
to newspaper editors in small towns. Both ex- 
pedients provided a mass of material that is val- 
uable as a means of attaining the ends sought by 
the research committee. The investigation will 
include all of the United States, England, and 
the principal countries of Europe. It will be 
completed early in the autumn. 


COMMITTEE APPOINTMENTS MADE 
-BY A. I. E. E. 


President Berresford Names Heads of Different 
Committees at First Meeting of Organi- 
zation’s Administrative Year. 


At a meeting of the board of directors of the 
American Institute of Electrical Engineers, held 
in New York City, August 12, President A. W. 
Berresford appointed committees for the admin- 
istrative year beginning Aug. 1, 1920, as follows: 

Finance, Charles Robbins, Pittsburgh; meet- 
ings and papers, W. I. Slichter, New York City; 
publication, N. A. Carle, Newark, N. J.; board 
of examiners, Clayton H. Sharp, New York 
City ; sections, John B. Fisken, Spokane; student 
branches, C. Francis Harding, Lafayette, Ind. ; 
membership, E. H. Martindale, Cleveland ; public 
policy, H. W. Buck, New York City; law, Sam- 
uel Sheldon, Brooklyn ; headquarters, William A. 
Del Mar, New York City; safety codes, Farley 
Osgood, Newark, N. J.; code of principles of 
professional conduct, George F. Sever, Boston; 
U. S. national committee of the International 
Electrotechnical Commission, C. O. Mailloux, 
New York City; standards, -D. C. Jackson, Bos- 
ton; co-ordination of Institute activities, L. T. 
Robinson, Schenectady; economics of electric 
service, Philip Torchio, New York City; educa- 
tional, C. E. Magnuson, Seattle; electrical ma- 
chinery, B. A. Behrend, Boston; electrochemis- 
try and electrometallurgy, F. A. J. Fitzgerald, 
Niagara Falls; electrophysics, F. W. Peek, Jr., 
Pittsfield, Mass.; industrial and domestic power, 
A. G. Pierce, Pittsburgh; instruments and meas- 
urements, F. V. Magalhaes, New York City; iron 
and steel industry, W. F. James, Philadelphia ; 
lighting and illumination, C. E. Clewell, Phila- 
delphia; marine, Arthur Parker, Camden, N. J.; 
mines, Graham Bright, Pittsburgh; power sta- 
tions, H. P. Liversidge, Philadelphia; telegraphy 
and telephony, Donald McNicol, New York 
City; traction and transportation, Charles S. 


Ruffner, New York City; transmission and dis- 
tribution, E. B. Meyer, Newark, N. J. 

In accordance with the by-laws of the Edison 
medal committee, the board confirmed the ap- 
pointment by President Berresford of Comfort 
A. Adams as chairman of the committee, and 
of H. M. Byllesby, Chicago; D. E. Drake, New 
York City, and W. L. R. Emmet, Schenectady, 
as three members of the committee for terms of 
five years each. The board also elected three of 
its own membership as members of the Edison 
medal committee for terms of two years each. as 
follows: W: I. Slichter, New York City; L. E: 


Imlay, New York City, and F. D. Newbury, 


Pittsburgh. 


DEVELOPMENT OF CENTRAL STA- 


TIONS IN CANADA. 


Recent Report Shows Rapid Strides Made in Cen- 
tral-Station Industry—Utilization of Water 
Power an Outstanding Feature. 


Evidence of the extensive development of one 
of Canada’s fundamental industries is given in 
the second report of the census of central sta- 
tions in Canada, recently issued by the Dominion 
Bureau of Statistics. The total capital invested 
is $401,942,402, of which $356,547,217 represents 
the investment in power development and trans- 
mission systems, and $45,395,185 represents 
miscellaneous supplies and working capital. The 
commercial or privately owned stations reported 
71.7% of the total capital investment and the 
municipal or publicly owned stations 28.3%. The 
total number of persons reported as employed in 
the industry is 9696, with salaries and wages 
amounting to $10,354,242. 

The aggregate receipts from the sale of elec- 
trical energy for all stations amounted to $53,- 
549,133, of which the commercial stations re- 
ported $33,190,882, or 62%, and the municipal 
stations $20,358,251, or 38%. It should be noted 
that this revenue includes the income received 
from the resale of energy purchased in bulk by 
one central station from another central station. 
The resale of energy by a second station must 
obviously take care of the purchase price of such 
power and the distribution charges. 

The total capacity of primary power machines 
was reported as 1,958,642 hp., of which 1,841,114 
hp. represents the installation in principal plants, 
and 117,528 hp. the equipment of auxiliary or 
stand-by plants. Of the total capacity of primary 
power equipment in principal plants the commer- 
cial stations reported 77.9% and the municipal 
stations 22.1%. The capacity of the waterwheel 
and hydraulic turbine installations was given as 
1,682,191 hp., or 91.4% of the total capacity of 
all primary power machines ın the principal sta- 
tions, and was 85% of all the primary power 
equipment of both principal and auxiliary or 
stand-by stations. The capacity of the steam 
reciprocating engines and steam turbines was 
given as 145,637 hp., or 7.9%, and of the inter- 
nal-combustion engines 13,286 hp., or 0.7% of 
the principal station primary power equipment. 

According to a recent census, 72.7% of the 
total water power developed in Canada is em- 
ployed in connection with the central-station in- 
dustry. Quebec, Ontario, Manitoba, British Co- 
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lumbia and the Yukon Territory each derive 
over 95% of their total electric power from 
water. The capital invested in the hydroelectric 
stations and the non-generating stations which 
purchase their power from these hydroelectric 
stations is’ $364.477.961, or 90.7% of the total 
investment of all central stations in Canada. 
Practically every large industrial center 1s now 
served with hydroelectric power and has ample 
reserves of water power within easy transmis- 
sion distance. 


BROOKLYN UTILITY ISSUES NOTICE 
OF SERVICE DISCONTINUANCE. 


It is reported that the Kings County Lighting 
Co., Brooklyn, N. Y., has issued a notice to its 
250.000 consumers that the company is con- 
fronted with financial disaster and will be un- 
able to continue operations through the winter. 
Through failure of the Public Service Commis- 
sion to allow increased rates, the company, it 1s 
set forth, is not only unable to make improve- 
ments costing $2,500,000, as ordered by the 
commission, but it cannot defray running ex- 
penses. Ralph [lsman is vice-president, mak- 
ing the statement. 


PRODUCTION OF ANTHRACITE COAL 
AHEAD OF 1919. 


At the present time the production of anthra- 
cite coal in this country is 3,141,000 tons ahead 
of the production at the same time m 1919. Cars 
of anthracite loaded by the principal carriers 
during the week ended Aug. 7 numbered 34,214. 
This indicates a total output. including mine fuel 
and sales to local trade, of 1,757,000 net tons. 
This was a decrease of 103.000 tons below that 
of the preceding week and of 113,000 tons, or 
64% , when compared with the corresponding week 
of 1919. The low rate of anthracite production 
is attributable to the local strike at Pittston, Pa. 
Cumulative production since the beginning of the 
calendar year now amounts to 52.318.000 net tons 
as against 49,177,000 tons in 1019. 

The importance of anthracite production to 
the users of steaming coal hes in the fact that an 
increased production of hard coal relieves by 
that amount the demand for soft coal for domes- 
tic service. An increase of 3,000,000 tons of 
anthracite at the present time should mean a 
total increase for the year of 5,000,000 tons. 
Such an amount of coal is sufficient to supply 
from 12.5 to 15% of the entire coal require- 
ments of all the electric-utility companies in the 
country. 


N. E. L. A. TO APPOINT COMMITTEES 
ON PUBLIC RELATIONS. 


As this issue goes to press the executive com- 
mittee of the Public Relations Section of the 
National Electric Light Association is holding a 
meeting on board a yacht somewhere on Lake 
Erie, the purpose of which is to appoint com- 
niuttees dealing with all phases of public rela- 
tions. It is also understood that the full pro- 
gram of the section will be outlined and dis- 
cussed, particular attention being given to the 
publicity. program already tentatively arranged, 
and which will begin immediately following the 
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meeting. It is anticipated that, with two excep- 
tions, every member of the executive committee, 
including one representative from the Public 
Relations Section of each of the 13 geographic 
divisions, will attend the gathering. F. 
Coates, of Toledo, O.. a member of the execu- 
live committee, was instrumental in securing the 
yacht for this special meeting. 


SERVICE VERSUS METER CHARGE 
FOR ELECTRICAL ENERGY. 


The Massachusetts Department of Public Util- 
ities recently heard representatives from central- 
station and gas companies and municipal lighting 
departments, who appeared in support of a serv- 
ice charge and urged the repeal of the existing 
law prohibiting the imposition of a meter charge 
where the consumption of energy exceeds $9 
annually. It was pointed out by E. C. Mason, 
Gf Boston, that 38 states at present allow a serv- 
ice charge, and the suggestion was made that 
only by its use can equitable rates be applied 
among different groups of customers. In the case 
of the Greenfield Electric Light & Power Co. it 
was stated that over 1000 customers consume less 
than & kw-hrs. per month, or less than $1 worth’ 
of energy, and that 22% of the customers use 
only 4% of the energy sold. The matter was 
taken under advisement by the department. 


a cc a a e e 


COMING CONVENTIONS. 


Michigan Section of the National Electric Light As- 
sociation. Annual convention, Ottawa Beach, Mich., 
Aug. 24-26. Headquarters, Hotel Ottawa. Secretary, 
Herbert Silvester, Ann Arbor, Mich. 


Nebraska Section of the National Electric Light As- 
sociation. „Annual convention, Omaha, Neb., Sept. X-9. 
Secretary. B. H. Conlee, Nebraska Gas & Electric Co., 
Beatrice, Neb. 

Pennsylvania Electric Association. 
tion, Bedford Springs. Pa., Sept. &-1l. Secretary, H. 
M. Stine, 211 Locust street, Harrisburg, Pa. 


Northwestern Geographic Division of the National 
Electric Light Association. Annual convention, Spo- 
kane, Wash., Sept. 8-11. Secretary, L. A. Lewis, Wash- 
ington Water Power Co., Spokane, Wash. 


Association of Edison Illuminating Companies. An- 
nual convention, Eastern Point, New London, Conn. 
Sept. 13-16. Headquarters, Griswold Hotel. | Secre- 
tary, Preston S. Millar, 80th street and East End ave- 
nue, New York City. 

New England Section of the National Electric Light 
Association. Annual convention, Kineo, Me., Sept. 
13-160. Secretary, O. M. Bursiel, 149 Tremont street, 
Boston, Mass. 


Hluminating Engineering Society. Annual conven- 
tion, Cleveland, Oct. 4-7. General Secretary, Clarence 
L. Law, 29 West 39th street, New York City. 


National Association of Electrical Contractors and 
Dealers. Annua! convention, Baltimore, Md., Oct. 4-8. 
Headquarters, Southern Hotel. Secretary W. H. Mor- 
ton, 110 West 49th street, New York City. 


Empire State Gas & Electric Association. Annual 
convention, Utica, N. Y.. Oct. 7-8. Headquarters, Hotel 
Utica. Secretary, Charles H. B. Chapin, 29 West 39th 
street, New York City. 

National Association of Electrical Inspectors. An- 
nual meeting. Philadelphia, Oct. 12-18. Secretary, W. 
L. Smith, Concord, Mass. 


International Association of Municipal Electricians. 
Annual convention, New Orleans, La., Oct. 19-22. Sec- 
retary, Clarence R. George, Houston, Tex. 

Electric Power Club. Fall meeting, Hot Springs. 
Va. Nov. 15-18 Headquarters, Homestead Hotel. 
Secretary, C. H. Roth, Adams and Loomis streets, 
Chicago. 


Annual conven- 
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COMMERCIAL PRACTICE 


New-Business Methods, Policies, Rates and Kindred Central-Station Matters for the 
= Man Engaged in Selling Electricity 
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to get the idea that if labor, fuel and materials 
advance 75 to 300%, their utilities will have dif- 
fculty in rendering the service at the same old 
price.” 


RATE INCREASES REPORTED BY PUB- 
LIC UTILITY COMPANY. 


The American Light & Traction Co. reports 
the granting of substantial rate increases to sev- 
eral subsidiaries, including increases at Bing- 
hamton, N. Y.; Grand Rapids and Muskegon, 
Mich. ; increases in street-railway fares at Mus- 
kegon; and abolition of all increment rates at 
St. Paul, Minn. Application for increases in 
rates have also been filed by the company at De- 
troit, St. Paul, Long Branch, N. J.; St. Josèph, 
Mo., and San Antonio, Tex. 
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RULES FOR RURAL LINE EXTENSIONS 
MEET APPROVAL. 
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Importance of Regulations as Outlined in Draft 
Presented by Wisconsin Utilities Is Com- 
mented on by State Commission. 
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The Wisconsin Railroad Commission has ap- 
proved the proposed rules for electric rural ex- 
tensions as formulated by a committee of the 
Wisconsin Electrical Association and adopted at 
the last annual meeting of the association. Ap- 
plication for approval of the rules was made to 


UTILITY RATES ADJUSTED BY DIF- 
FERENT STATES. 


Missouri Commissioner Says Service to Public Was 


Jeopardized When Rising Costs Absorbed 
Income. 


Have utility rates been adjusted by the differ- 


the commission by the Wisconsin Power, Light 
& Heat Co., the Central Wisconsin Utilities Co., 
the Wisconsin Valley Utilities Co. and the Min- 
eral Point Public Service Co. 


ent state commissions to meet the extraordinary 
production costs and insure service to the public? 
They have, and had they not been the companies 
would have been unable to purchase supplies or 
pay labor, and the country would soon have been 
in a critical position for want of electric light 
and power, gas, transportation and telephone 
service, says Judge David E. Blair, of the Mis- 
souri State Public Service Commission. He 
points out that labor, fuel and materials used by 
the public service companies have advanced 75 
to 300% , and that the belated adjustments asked 
by the companies have been moderate. : 

“The country faced a nation-wide crisis with 
respect to its utilities,” said Judge Blair. “Dur- 
ing the first four years of its existence the Mis- 
souri commission had smooth and pleasant sail- 
ing. In very many cases rates were readjusted, 
numerous rates being lowered, and except for 
railroad rates, practically none were raised. 

“Then one unfortunate day the nations of the 
world were plunged into war. Millions of men 
were withdrawn from production and set to 
work at destruction. Those utilities whose rates 
were just sufficient to earn them their operating 
expenses. and not more than a very modest re- 
turn on their investment, were the first to feel 
the pinch. 
_ “To their credit be it said that they did not 
immediately come to the commission for relief.. 
But it soon became apparent that the attendant 
high prices were to drag on for years, and the 
burden of operating losses would soon wreck 
practically every utility unless substantial relief 
was obtained. 

“While men complaisantly pay two or three 
times the old prices for food and clothing, build- 
ing materials and amusements. an advance from 
20 to 40% in utility service sometimes is met~by 
Cisapproval. The general public does not seem 


In approving the proposed rules the commis- 
sion said: 

“For the past year or more, there has been an 
increasing demand for rural electric service. On 
account of the comparatively large investment 
per consumer and the resulting high maintenance, 

„depreciation and taxes, as well as the compara- 
tively large transformer and line losses, and the 
inconvenience of inspection, repairs and meter 
readings, many utilities have been reluctant to 
engage in rural business. Some companies, 
which have taken on rural consumers, have 
found that the business resulted in a considerable 
loss, and have appealed to the commission for re- 

. lief in the form of a rate increase. 

“When contracts, either written or verbal, have 
been entered into between a utility and its rural 
consumers and when all or part of the construc- 
tion cost of the extension required to serve such 
consumers has been advanced by the consumers 
the necessity for a rate increase should be very 
urgent before the commission would be justified 
in authorizing any rate higher than that specified 
in the contract. 

“It is therefore important that a utility develop 
its rural business on such a basis that it will be 
self-supporting within a reasonable length of 
time and will impose no undue burden on the 
urban consumer. 

“The nature of rural business is such that the 
fixed charges, losses and operating expenses are 
much greater than the same items for an equiva- 
lent income from urban business. It is quite 
possible that the cost of rural service might, with 
the adoption of high standards of construction, 
in many cases become prohibitive. On the other 
hand the connection of inadequate or unsafe con- 
struction to the transmission or distribution sys- 
tems of a utility will introduce a hazard to the 
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entire service. It therefore appears that the 
adoption of minimum standards required by the 
commission’s rules for the safe construction and 
operation of electric systems will safeguard the 
service of the utility and at the same time involve 


no unnecessary expenses for rural consumers. 


“It has been contended that utilities should 
finance and construct all rural extensions and 
charge a rate commensurate with the cost of ser- 
vice. This plan has many advantages as it 
eliminates all questions raised because of the con- 
sumer being required to pay the cost of construc- 
tion on public highways which, to comply with 
the law, shall be the property of the utility. It 
eliminates many questions as to the basis on 
which additional consumers should be connected, 
or the lines extended or reinforced, and the ne- 
cessity of segregating the property paid for by 
consumers in valuations for rate making, securi- 
ties issued or sale. Practical consideration at the 
present time makes this method of financing 1m- 
practical for most utilities. 

“To encourage the development of rural elec- 
tric service, eliminate the present reluctance of 
many utilities to engage in this class of business, 
and enable rural districts to secure service, the 
business must not only be permitted to earn the 
same rate of return that is considered reasonable 
in the urban portion of the utility’s business, but 
the utility must be permitted to make terms as to 
financing which will make possible the immediate 
investment of considerable sums of money in 
rural extensions without taxing the resources of 
the utility for securing capital. 

“Tt 1s quite likely that under present conditions 
a utility would be forced’ to pay a higher rate of 
interest to secure funds for financing an entire 
program of rural extensions than the average 
rural consumer would be required to pay to 
finance the comparatively small amount repre- 
sented by his individual share. As this interest 
rate would be reflected in the rate paid for ser- 
vice it is to the advantage of all concerned that 
the required funds be secured at as low a rate 
as possible. 

“Some utilities have attempted to overcome 
the difficulty of financing rural extensions by a 
plan whereby the consumer is required to ad- 
vance the cost of the line and receive a refund 
of all or part of the monthly bills for service 
until the amount of advance has been refunded. 
This plan has the advantage of eliminating to 
some extent the question of financing and per- 
manence of the business. | 

“Tt does not possess the advantages which re- 
sult from a high initial charge and comparatively 
low rates as the rates under this plan would be 
but slightly less than they would be in the case 
the company financed the extension. As the util- 
ity should be allowed only an adequate return on 
the investment including a proper allowance for 
depreciation, this refund plan would either keep 
the utility from part of its legitimate return or 
it would be necessary from time to time to mar- 
ket securities to take care of the purchase of the 
line from the consumer on a partial paynr t 
plan. 

“In many cases, particularly where rural lines 
are served by municipally owned utilities, the 
utilities have been unwilling to accept the obliga- 
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tions incident to the ownership of the rural lines 
even though such lines be turned over to them at 
no initial cost. In several such cases it has been 
necessary for the group of rural consumers to 
organize a corporation, purchase energy at a 
wholesale rate, and engage in the utility business 
to comply with the law. - Such organizations are 
ordinarily formed with no idea of profit, but 
merely as the only means of securing service. 
This plan is not to be recommended for many 
reasons. 

“It forces the rural consumer into a business 
about which he knows little and burdens him 
with the expense of forming and maintaining an 
Organization and the compilation of numerous 
comparatively unimportant, but legally necessary, 
reports. It places the responsibility for main- 
tenance of lines and equipment in inexperienced 
hands with the consequent liability of accident to 
workmen and public. The limited liability of the 
small corporation is such that its resources would 
in many cases be severely taxed to settle even a 
nominal accident claim and in many cases a claim 
of any importance could not be satisfied by the 
market value of the physical assets of the cor- 
poration. 

“There is little likelihood of such an organiza- 
tion being able to secure service at any apprecia- 
blv lower rate than that provided by the proposed 
rules if proper maintenance is provided and 
proper accounting systems adopted. In some 
cases which have recently come to our attention 
the rates worked out at the beginning of the 
enterprise, but are already proving inadequate 
notwithstanding the fact that no depreciation is 
being provided. | 

“The proposed rules provide no method of 
apportionment of the construction cost of the 
line among the various consumers. This is fre- 
quently one of the most difficult points to settle 
in connection with the promotion of a rural ex- 
tension. While in the final analysis strict jus- 
tice probably demands that no consumer should 
be required to pay more as a member of a group 
than he would be required to pay if he were to be 
served under the rules as an individual, it is our 
opinion that a rural extension should, as is ap- 
parently the intent of these rules, be considered 
as far as practical as a community enterprise in 
which all will benefit equally. 

“It has been suggested that one or more indi- 
viduals may feel financially unable to meet his 
share of the construction cost at once and that 
a partial payment plan be developed to handle 
such cases. While the existence of such an alter- 
native might tend to hamper the financing of 
some extensions, it is greatly to the advantage 
of both consumer and utility that the rural line 
reach its ultimate development as early as possi- 
ble. Such a plan might be of advantage in ob- 
taining this end. 

“The subject of electric rural extension is so 
involved that a rule to adequately cover all points 
which may arise is practically out of the ques- 
tion and it is to be expected that much develop- 
ment may be anticipated along these lines, but the 
proposed rules appear to cover the more impor- 
tant points, and the application of such rules will 
undoubtedly furnish much data for the further 
study of the problem.” 
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OPERATING PRACTICE 


Methods and Problems Embracing Operation and Installation of Power-Plant Equip- 


ment and the Distribution of Electrical Energy 


FACTORIES TAKING TO OUTDOOR 
SUBSTATIONS. 


Cheap Land and Valuable Floor Space Make Out- 
door Installations Desirable to Indus- 
trial Plants. 


Outdoor substations have long been used for 
high-voltage installations where considerable 
space would be required to maintain the neces- 
sary clearances between conductors and so cause 
high housing costs, and where the installations 
are small and it became necessary to keep the 
cost down to the minimum. Both these reasons 
for the outdoor substation are well known. The 
outdoor substation is now finding use to an in- 
creasing extent for another reason aside from 
that of initial cost, namely, the value of floor 
space. Indoor space occupied by electrical ap- 
paratus is space that might be utilized for pro- 
duction or storage. Installing the electrical ap- 
paratus outdoors saves space, and at the same 
time permits all the advantages of the outdoor 
installation to obtain. 

The accompanying illustration shows an out- 
door substation at the plant of the Libby, McNeill 
& Libby Co., Blue Island, Ill. This company’s 
preserving factory is one of the largest in the 
world, having hundreds of acres of floor space. 
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Fig. 1.—Outdoor Substation Employed by Factory Where 
Floor Space Is Valuable for Production. 


The outdoor substation is tucked away in a space 
between buildings where it is not in the way, 
but where it is close to the center of gravity of 
the load. 

With this arrangement there is no fire risk, no 


-tion of the arc. 


difficulties with the incoming 20,000-volt lines, 
and the installation is of the simplest type. The 
voltage is stepped down from 20,000 to 2200 
volts, and is again transformed to 220 and 110 
volts for general distribution. One of the dis- 
tributing transformer banks, where pressure is 


lig. 2—Method of Mounting Small Transformer Bank cn 
Wall of Factory Building. 


changed from 2200 to 220 volts, is shown in 
lig. 2. Taps are taken off the secondary leads 
so that the transformer may deliver both 220 
and 110-volt three-phase service. It should bz 
noted that even this bank of transformers is lo- 
cated outside the building. 


VENT PIPE FACILITATES OPERATION 
OF SUBWAY CUTOUTS. 


Air Bell Provides Cushioning Effect and Prevents 
Damage When the Fuse Is Blown With 


Water in the Manhole. 


A series of oil fuse cutouts of the subway type 
are shown installed in a manhole in the accom- 
panying illustration. It will be noted that ar 
iron pipe connects all the cutouts together, and 
extends down to near the floor of the hole. This 
pipe serves to ventilate the various fuse cham- 
bers, and is open at the bottom to permit the 
escape of the gases resulting from the blowing of 
a fuse. 

In these cutouts the fusible element is placed 


SIZES OF SUBWAY-CUTOUT VENTS. 


Voltage Amperes Volume of 
rating. capacity. air bell. 
2500 50 1 pint 
2500 100 2 pints 
2500 200 4 pints 
4400 150 4 pints 


under a heavy body of special oil. On the blow- 
ing of the fuse the terminals are forcibly thrown 
apart, and the oil aids in preventing a continua- 
The ventilating system, includ- 
ing the pipes already mentioned, prevent the ac- 
cumulation of pressure within the cutout body. 
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Special arrangement of this system also prevents 
the blowing out of any considerable quantity of 
the oil bath. 

Gas formed by the blowing of the fuse link 


Subway Cutouts Connected to Vent Pipe. 


travels upward, carrying with it, in the form of 
froth, a certain amount of oil. This froth strikes 
a series of screen baffle plates and is broken up 
into gas and oil drops, the gas passing around a 
series of baffles and out through the vent pipes 
to free air. The oil collects and returns by grav- 
ity to the body of the cutout. 

For the cutouts rated at 2500 and 4400 volts 
the manufacturer recommends that vent pipes be 
not smaller than 1 in. in diameter, with larger 
pipes in proportion when more than one cutout is 
connected to the same vent. In installing vent 
pipes care should be taken to have all joints tight : 
loose joints will allow water to back up into the 
vent and interfere with operation when the man- 
hole is flooded with water. 

The accompanying table shows the proper size 
of air bell to connect to the bottom of the vent 
for various sizes of cutouts. Where more than 
one cutout is served by a single vent the bell 
should be large enough to provide capacity for 
-all units connected. 


TWO-WATTMETER METHOD OF TEST- 
ING THREE-PHASE MOTOR. 


Total Input and Power-Factor Is Determined by 
Two Wattmeters, Two Ammeters and 
Two Voltmeters. 


For making accurate tests of input and power- 
factor on three-phase motors, connections are 
made as shown in the accompanying illustration. 
With this arrangement the voltmeters give the 
voltages across two of the phases, the ammeters 
give the currents in two of the lines, and the 
total power in the circuit is equal to the sum of 
the two wattmeter readings. 

This method gives correct results even though 
the voltages are considerably unbalanced. With 
light load one of the wattmeters will probablv 
have a negative reading, and it will be necessary 
to reverse either its current or potential leads in 
order to read the deflection. In this case the 
reading obtained from the reversed wattmeter 
should be subtracted from that obtained from the 
other meter. In other words, the algebraic sum 
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of.the two readings must be taken. For exam- 
ple, if one meter reads 550 watts and the second 
meter reads 150 watts, after the connections have 
been reversed, the total input will be 400 watts. 

As the load on the motor is increased, the 
negative reading will become smaller and wil! 
finally become zero and then reverse. At this 
point in the test the meter connection can be re- 
stored to normal, and the readings of the two 
meters must be added instead of subtracted to 
secure the true input to the motor. The negative 
reading of one meter is caused by the lowering 
of the power-factor to below 50%, power-factors 
of this order being obtained on many induction 
motors at light load. It 1s a fairly simple matter 
to demonstrate by mathematics why one meter 
reads negative at low power-factor, but such 
demonstration is not essential to the use of the 
equipment in making the test. When both meters 
read correctly. when connected as shown in the 
illustration, the power-factor is above 50%. 

Instantaneous values of power-factor may be 
determined by computations made from the 
simultaneous readings of all six meters. The 
formula, P = WEI V3. may be used to deter- 
mine the numerical value of the power-factor. 
In this equation @ is the power-factor, W is the 
sum of the two wattmeter readings in watts’ E 
is the average of the readings of the two volt- 
meters, and / 1s the average of the two ammeter 
readings. 

It should be remembered in making this test 
and in interpreting the results that the two watt- 
meters read the entire input into all three phases, 
and not the input into any one phase. Readings 
of one of the meters, when considered alone. 
have no meaning whatever. 

Readings taken with this kind of a connection 
may be used to determine the motor efficiency 
when the mechanical output of .the motor 1s 


- Three-Phase Line 


Ciagram of Connections for Testing Three-Phase Motor 
by the Two-Wattmeter Method. 


measured at the same time with a brake or 
dynamometer. In testing a motor or generator 
of any kind, it is always well to use one or more 
thermometers to determine the rise in temper- 
ature of the windings. Motor speeds should also 
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be taken when making a thorough test, care being 
taken to maintain the load at a definite value 
while speed measurements are made. 


ENERGY PRODUCED AND FUEL USED 
IN PUBLIC UTILITY PLANTS. 


Statistics by United States Geological Survey Show 
Where Power Is Produced by Utilities and 
Amount of Fuel Used. 


The accompanying tables show in detail the 
monthly use of fuels and the production of elec- 
tric power in the plants of public utility com- 
panies, power production being segregated by 
states. Analysis of these tables may be made to 
show much interesting information regarding the 
use of power in various parts of the country, rel- 
ative importance of various types of fuel in the 
public service field, etc. . 

Comparing the figures here presented with 
similar figures prepared for the same period of 
last year shows an increase of 16.7% in the mean 
daily output. From this it seems evident that 
the central-station business has been going ahead 


steadily in spite of the many obstacles encoun- 
tered during recent months. Examination of 
other portions of the tables shows the increase in 
volume of energy produced by water power as 
the seasons advance. The increase of output in 
May over that in January and February amounts 
to approximately 27%. 

Data for the past year shows a total power 
production for 1919 of 38,900,000,000 kw-hrs., 
and a fuel consumption of 35,000,000 tons of 
coal, 11,500,000 bbls. of oil and 21,700,000,000 cu. 
ft. of gas. Of the total energy produced, 14,- 
740,000,000 kw-hrs. was produced from water 
power. A great variety of information and 
general conclusions may be drawn from the 
tables by giving them consideration from the 
proper point of view. 


ELECTRIC POWER CLUB FIXES DATE 
OF FALL MEETING. 


The fall meeting of the Electric Power Club 
will be held Nov. 15-18 at Hot Springs, Va., 
with headquarters at the Homestead Hotel. 
The program for the meeting is now being pre- 
pared and will be announced later. 


TABLE SHOWING THE PRODUCTION OF ELECTRIC POWER FOR THE FIRST FIVE MONTHS OF 1920 BY 
PUBLIC UTILITY PLANTS IN THE UNITED STATES. 


Thousands of Kw-hrs. Produced by Water Thousands of Kw-hrs. Produced by All 


Power. 
State. January. February. March. 
Alabama iaouane anina aa aa 34,864 36,780 39,354 
Aro Droese sb EEA ai 8,567 6,883 8,899 
MTA asen anaa a ae 132 120 130 
CCT araa a na 166,243 148,836 203,060 
COOLIO AVES 00 6 ae eee ees 12,784 12,082 12,650 
COMNGCEICOL aroa (cus EEA 9,069 8,553 17,716 
DOIR WAT O cide xk h REAREA T, 0 0 0 
District of Columbia .......... 0 0 0 
PIOTIGS™ ipsunt dev eaw ne taees 965 818 1,024 
CONGUE. «4.60354 4 Site t@atahe sene< 43,816 42,016 43,597 
TORO ek SEMAN shee eee 48,564 43,336 43,072 
TROIS eiun aenean ehKen oker 14,831 14,147 14,588 
Eal Tas: 0s 5 ee ese CE aes 2,943 2,741 3,637 
OWE. ans ated obese ae a n a a 55,538 49,415 54,417 
KADDAR 6 rides aen aaa Aa ai 1,741 1,240 1,598 
Kentucky aoisean aA E He a 0 
RASUSIRTIE S dite eu drka ss Wwe 0 0 0 
MADO -< iB Sg 4:0 06-4 ede Ade bees oy 29,310 25,037 29,444 
MOAYVIATIG | gaacs oad X0 abe oa eo kk 284 327 131 
PERMA TMB UR so: io asses woo ens 21,987 16,248 34,844 
COUN <1, Sie en eae ee 50,293 46,270 63,402 
MINTGROTE. © asorar aa nRa O ai ne 27,954 26,572 32,750 
PITSSINBIN DIF roosamanna 90a 0 0 0 
MIRSOTE “anaviie tates: pashan bbe ae 5,720 3,987 4,916 
MONANA . kde passions «cv aR 89,574 90,411 104,991 
NEDSETT ks wee 909 662 668 
NEVARA 45504. EEA eet ees 3,416 3,420 3,180 


New Hampshire 


PRUE RRO ao Oo wcthe aon Wakes as 143 102 155 
NOW. METIO 48 odceua stake ues 53 57 59 
INOW DORM cuciiies hice oes eens 227,033 203,184 248,207 
North GATORS oreina as reai 52,880 48,576 59,239 
NOrEA LIBRO oean av teen ers 0 0 0 
CFO ik hah os Sake EEE eens 1,490 2,101 3,222 
ORIGNGOIAR. «6505 dad oh ies a i eee 182 

DPORGR  o5:c% 64. Guan a 32.383 28,347 32,388 
Fenns vani § 6 iiiiek oes dsicnens 45,359 45,500 56,903 
Riode Island 5k aasaran 255 43C 719 
Souilh Cafona assapora seca des 59,698 52,137 55,030 
OUT DARKOR hs oct Pieced onda 7 474 1,162 
ED T iis dos wae Fess shh Se 39,443 31,664 36,590 
Aor t APEE T E E E TE 231 380 
LO t s M O alec 2 13,932 14.559 18,565 
WOU RTNING. <9 S5 sees. teere oh Oe kG ae 15,467 11,732 18,969 
EA T TATANEN A bac 13,809 16460 21.320 


Washington* 


$6. E Ra a NS bss SH adh 103,631 94,597 98,507 

WERE YVIRI. rh nn nny inet 2.324 2,191 

WEMUCOEET tagcat OER OOO 36,139 30.873 43,006 

Wroming sssri PE ne pea 152 145 171 
Total 


Tee tec eres 4,322 4,001 - 5,835 


Types of Fuels. 


April. May. January. February. March. April. May. 


37,669 40,941 14,435 7,916 9,724 10,616 8,501. 
10,278 10,512 4,008 3,622 4,383 3,835 4,934 


99 ; ; 
219,475 225,720 113,127 112,116 80,309 66,003 72,954 
13,527 15,367 22,851 19,317 20,416 17,859 16,115 
itir AMIRA 57,874 48,410 ers 35,680 37,636 


6,307 6,138 26 5,994 6,046 
0 0 23,317 20,763 21,356 20,017 20,254 
861 934 10,897 10,461 10,868 10,024 9,535 


39,963 39,402 10,696 8,260 8,770 8,736 8,442 
47,253 56,387 233 123 305 127 125 
13,874 15,202 260,651 239,858 246,663 236,040 227,219 


3,982 3,471 91,848 71,449 73,351 70,166 68,899 


51,594 59,291 31,647 30,271 29,831 27.624 26,416 


2,054 2,597 35,913 32,403 32,899 29,016 30,250 
0 0 23,455 21,775 22,711 21,812 , 21,813 


0 0 18,126 16,755 17,859 16,607 17,993 
28,382 29,356 1,577 1,614 918 747 391 
265 169 31,261 26,589 21,530 17,199 15,294 


44,265 42.670 151,088 129,709 121.578 108,844 100,782 
70,846 59,965 138.152 128,551 129,252 96,788 112,361 


100,008 94,952 596 540 515 S 502 
582 807 20,446 17,313 18,025 19,011 19,260 
2,803 2,646 852 845 882 $05 803 
5,823 5,667 5,166 4,289 2,319 2,155 2.130 
164 181 101,558 88,120 94,979 86,964 85,584 

73 82 1,360 1,272 1,349 1,399 1,467 
269,491 250,147 382,194 338,935 328,475 292,229 289.947 
57,761 59,763 10,745 9,040 9,655 9,223 8,998 
0 0 Z 118 2,27) iad 1,958 1,894 
2,827 3,200 958.426 235,533 252,793 258,355 231.100 
51 143 16,946 15,313 16,922 15,349 16,289 
31,529 32.078 7,845 8,624 7,788 5,470 6,944 
55,866 61,946 332,973 296,661 324,866 302,224 284.545 
628 933 37,114 32,599 26,876 23,641 20,024 
54,194 54,140 5,768 4 563 4,976 4,320 4.637 
1,487 1,412 3,382 3,258 2,789 2,136 2,375 
37,292 41,092 9,834 11,500 9,730 11.515 10,771 
299 292 55,463 49,719 53,409 51,004 46,784 
14,656 13,892 0 8 12 30 6 
17.806 21,992 786 1,038 344 137 86 
20,257 16.984 30 435 24,245 22,219 21 530 22,671 
95.672 94,817 4.960 3.394 3,287 2,697 2,362 


2.319 2.391 96.740 83,958 94,999 88.886 91,971 
56,660 58,221 42,53 43,601 43,884 36.501 36.440 


169 172 4,585 4,178 4.162 3,922 3,730 


eed --—-_—_—— 


SB iris Be a Be 1,278,337 1,162,593 1,420,781 1,479,560 1.483.245 2,586,699 2,212,944 2,323,540 2,100,383 2.069.721 
acecabauacnara: “Sur. aves am 3,865 036 3.475.537 3,744,321 3,579,943 3,552,966 


~, The kilowatt-hours of energy produced by plants utiliz ng weed for fuel are as follows: California. 577,000; Florida, 
566,060; Idaho, 50,000; Louisiana, 289,000; Minnesota, 643,000; Mississippi, 578,000; Oregon, 6,390,000; Washington, 857,000, 


and Wisconsin, 463,000. 


TABLE SHOWING AMOUNTS OF FUEL USED TO PRODUCE ELECTRIC POWER IN PUBLIC UTILITY PLANTS 
IN THE UNITED STATES FOR THE FIRST FIVE MONTHS OF 1920. 


January. February. March. April. May. 

3,619,069 3,275 641 3,265.039 2,932,093 2,840,771 
1,207,711 1,143,354 1,058.511 910,757 921,973 
1,372,109 1,258,893 1,536,681 1,777,226 1,969,205 
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NEW APPLIANCES 


Newly Developed and Improved Electrical and Mechanical Apparatus, Appliances, and Devices 


Now Being Placed on the Market 


Automatic Electric Range With 
Service Features. 


Some of the features of the type M-1 
electric range, placed upon the market 
by the Westinghouse Electric & Man- 
ufacturing Co., East Pittsburgh, Pa., 
heavy 
plat- 


are instantly removable burners, 
bus-bar 


connections, removable 


Type M-1 Westinghouse Automatic Elec- 
tric Range. 


form allowing easy access to connec- 
tions, separate fuse boxes, interchange- 
able oven and platform allowing a 
change to right or left hand in 15-min. 
time and automatic control through 
door hinges enabling the replacing of 
oven doors without touching the wir- 
ing. Defective parts may be easily and 
quickly replaced at a minimum cost in 
time and labor. 

The range is controlled by three-heat, 
double-pole indicating switches, each 
switch being marked for the particular 
burner it controls. The fuses, circuit- 
breaker and switches are located in a 
box under the cooking top where they 
are easily accessible. All switches have 
a rotating dial with white markings lo- 
cated on the cover plate. 

Each range is furnished with a ther- 
mometer fitted in the-door which en- 
ables the user to tell at a glance the 
degree of heat in the oven. The wiring 
for this thermometer is carried through 
the hinges on the door and there is no 
wiring to replace if a new door be in- 
stalled. A lamp socket located under 
the range shelf can be used to illuminate 
the burners or as an attachment for 
small appliances. 

The oven is lined with aluminum-com- 
position-coated sheet metal and there 
are white porcclain splashers at the sides 
cnd back of the shelf. The oven is fully 
equipped with aluminum broiler pans 
which have wire racks for roasting, 
baking, drying or preserving fruits, veg- 
etables. etc. A burner of 2000-watt ca- 
pacity is the only equipment for the oven 
and broiler. - There are four &-in. burn- 


ers on the stove top, two being of 1500- 
watt rating and two of 1000-watt rating. 
All burners are of the open-coil type. 
All types of the M-1 ranges are made 
throughout of sheet metal, which, fin- 
ished in black japan, makes a neat, at- 
tractive appearance, as well as being 
rust resisting. 

Ranges are furnished with either full- 
automatic, half-automatic or non-auto- 
matic equipment. Full-automatic ranges 
are equipped with a clock to turn the 
burners on and a thermostat to turn 
them off while the half-automatic range 
has only a thermostat. 


Phasing Auto-Transformer. 


A special phasing transformer in- 
tended for use in testing and measur- 
ing power-factor has been placed on 
the market by the States Co., Hartford, 
Conn. Features of design make this 
equipment particularly suitable for 
rower-factor measurements. 


Electric Bell with Housed Parts. 


Simplified construction marks the 
electric bell about to be placed upon the 
market by Marcelle T. Harding, 209 East 
19th street, New York City. The move- 
ment of the bell is housed beneath the 
gong, which can be removed by un- 
screwing at the top. The bell can be 
quickly converted into a buzzer. 


| = sae — ——— 


Harding Electric Bell. 


All parts are made with punches and 
dies. The electromagnet is of horse-- 
shoe form, the ends projecting down- 
ward toward the base and supporting the 
contact-bracket and armature. The bell 
will operate on a transformer or with 
one or more dry-cell batteries, ringing in 
any position. 


Outfit for Charging Magnets. 


Magnetos, relays and other devices 
employing permanent magnets in their 
construction are in time rendered inem- 
cient because of the weakening of the 
magnets. It often happens that such 
weakened magnets are recharged bv 
making contact with the field poles of 
generators or other sources of strong 
magnetic fields. This practice is unreli- 


able and uncertain as to results, and may 
result in damage to the machine or in- 
jury to the person recharging the mag- 
net if the machine is not shut down. To 
provide for this kind of service. The 
Esterline Co., Indianapolis, Ind., has de- 
veloped and placed on the market a spe- 
cial charging device. 


ag ae 1 =: 1 
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Magnet Being Charged in Solenoids. 


This device has been designed with 
the idea of securing the maximum 
charging ot the magnets, and also of 
getting them into place without losing 
a large portion of the initial charge. 
The charging device consists of a pair 
of solenoids, a U-shaped keeper, a flex- 


Magnet Being Removed With Keeper. 


ible keeper and the required switches 
and connections. In charging a magnet 
it is placed in the solenoids in contact 
with the U-shaped keeper and the cur- 
rent is switched on for a short interval. 
With the keeper and magnet in contact 
both are raised until the magnet: is en- 


Magnet Replaced After Charging. 


tirely out of the solenoids, after which 
the flexible keeper is laid over the mag- 
net and removed with it. The magnet 
and keeper are left together until the 
magnet is in place, when the keeper is 
removed, leaving the magnet with a sub- 
stantial charge. Experience shows that 
this method of charging and applying 
magnets gives much greater strength 
than the methods ordinarily used. ac- 
cording to the statement of the manu- 
facturer. The coils are wound on bronze 
and can be furnished for any 
commercial d-c. voltage. 
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ACTIVITIES IN THE TRADE 


Business Developments, Sales Agencies, Trade Literature and Miscellaneous Items Concerning 
Electrical Manufacturers and Allied Business Interests 


Green Engineering Co., East Chi- 
cago, Ind., is erecting an extension to 
its machine shop, 51 by 323 ft., to cost 
$25,000. 

Wayne Electric Manufacturing Co. 
has leased the building at 157 West 
54th street, New York City, for a new 
local establishment. 


Wells Manufacturing Co., Fond du 
Lac, Wis., is erecting a two-story, 46 
by 50-ft. brick addition to its plant 
Equipment will be installed for the 
manufacture of electrical devices. 


Standard Electric Manufacturing 
Co., 216 North Clinton street, Chicago, 
is erecting a new plant on Wright- 
wood avenue, to be used for the 
manufacture of electric switches, etc. 
The plant will be five stories, 80 by 
150 ft., and the cost is estimated at ap- 
proximately $250,000. 


Whitelite Electric Co., 368 Broome 
street, New York City, is placing on 
the market the “Whiter Whitelite,” a 
bowl-enameled lamp.° The material 
used in the enamel, it is stated in the 
announcement, is carefully com- 
pounded and will not chip off or dis- 
color when the lamp is used with the 
tip down. It may be safely washed. 
in warm water to free it from dust. 
The lamp is made in the usual “White- 
lite” sizes and in all voltages. 


Milner- Flower Electric Co., Buf- 
falo, N. Y., has moved from its old 
location to Main street and is now oc- 
cupying the entire building at 9 U 
terrace. The present location has 
been remodeled especially to accom- 
modate the company’s electrical ap- 
pliance ‘jobbing business, a feature of 
the building being a display room in 
the style of a modern residence in 
which the various household devices 
are shown in their logical environ- 
ments, 


Steel City Electric Co., manufac- 
turer of electrical equipment, 1207 
Columbus avenue, Pittsburgh, is in- 
creasing its large modern plant by 
the addition of a two-story unit, 48 by 
55 ft, which will soon be completed. 


Pittsburgh Electric & Manufactur- 
ing Co., Pittsburgh, Pa., will erect an 
addition on a recently acquired prop- 
erty, 89 by 440 ft., on Lexington ave- 
nue, near Meade street, for the manu- 
facture of electrical products. 


Gardner Governor Co., Quincy, Ill, 
is sending the trade catalogs describ- 
ing the Gardner horizontal air com- 
pressors, Gardner-Rix air compressor 
and the Gardner duplex pumps, man- 
ufactured by the company. The cata- 
logs are fully illustrated and contain 
valuable tables of data for engineers 
and power-plant employes. 

Frank H. Stewart Electric Co., 37 
North 7th street, Philadelphia, is send- 
ing to the trade its catalog No. 22, just 
issued, and containing a complete list 
of “Old Mint” electrical supplies. The 
catalog has 667 pages of descriptive 
matter well illustrated. It is entirely 
new, the work of compilation having 
been started three years ago with the 
idea of departing from the old stereo- 
typed form of earlier editions. In its 
pages are found hundreds of entirely 
new listings, with descriptions and 
details of construction as brief as in- 
telligent compilation will permit. The 
illustrations are all new, the pages 
extra large, the type clear and de- 
criptions in every case lucid. 

Cutler-Hammer Manufacturing Co., 
Milwaukee, Wis., has issued a new 
24-page, 8.5 by 11 ins. booklet en- 
titled “Battery Charging Equipment,” 
and known as publication 830. It de- 
scribes and illustrates “C-H” equip- 
ment for charging all manner of elec- 
tric vehicles, including passenger 
cars, large and small industrial trucks, 
mine battery locomotives, ignition and 
starting batteries on gasoline cars, 
etc. The introduction briefly reviews 
the different methods of charging and 
kinds of equipment used, with a view 
to aiding the reader in selecting the 
type of equipment best suited to the 
particular conditions of charging. The 
main part of the booklet takes up the 
“C-H” charging equipment more spe- 
cifically, and illustrates and describes 


Plant of the Steel City Electric Co. as It Will Appear When New Addition Is 
Completed. 


the standard unit type and individual 
type of charging panels for both con- 
stant-current charging and automatic 
fixed-resistance charging. The four 
last pages of the book!et are devoted 
to illustrations of special charging 
equipment. 


Westinghouse Electric & Manufac- 
turing Co., East Pittsburgh, Pa., has 
awarded a contract for the construc- 
tion of a one-story, 120 by 200 ft. ad- 
dition to its plant at Essington, near 
Pittsburgh. The new addition will 
be used as a foundry. 


Black & Decker Manufacturing Co., 
Baltimore, Md., manufacturer of port- 
able electric tools, etc., has sent a 
notice to jobbers stating that no re- 
duction in prices will be made this 
year. The company also states it 
will protect jobbers against loss 
through price reductions for 60 days 
after the purchase of goods, subse- 
quent to Jan. 1, 1921. 


Holophane Glass Co., Inc., 340 
Madison avenue, New York City, has 
published a new illumination hand- 
book entitled “Holophane Datalog.” 
The book has 128 pages and is amply 
illustrated. It has been compiled 
from the large volume of lighting data 
that has been gathered by the engi- 
neering department of the company 
during its 25 years of active illumina- 
tion work. As the name “Datalog” 
implies it is a combined data book 
and catalog. The first 68 pages give 
detailed information on such engineer- 
ing subjects as absorption, accident 
prevention, average flux method of 
calculation, balancer set, burning po- 
sition of lamps, candlepower, clean- 
ing, cost of scientific illumination, co- 
etħcients of reflection, coefficients of 
utilization, cosine law, depreciation 
factor, distribution curve, efficiency of 
a reflector, effect of dust and dirt, foot 
candle, formulae for illumination cal- 
culations, fundamental principles of 
illumination, glare, illumination meas- 
urements, industrial lighting, inverse 
square law, maintenance, protective 
lighting, room ratio, yard lighting, 
etc. The remaining 60 pages show 
cuts of photometric curves, dimen- 
sions, recommended lamp sizes, spac- 
ing and mounting height recommenda- 
tions and details of installation for 
various types of lighting units. These 
types of lighting units include the en- 
tire lighting field and are grouped un- 
der the following sections: general 
lighting, industrial lighting, commer- 
cial lighting, miscellaneous, street 
lighting, house lighting, decorative 
lighting, gas lighting, railroad lighting 
and fittings. There are also included 
46 reproductions of night photographs 
showing actual installations and giv- 
ing such details as mounting height, 
spacing, lamp size, reflector type and 
foot-candles. The limited number of 
these books available for distribution 
to those particularly interested in 
scientific illumination may be had by 
addressing the company. 
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PERSONAL MENTION 


Biographical Sketches and Chronicle of Changes in Business Connections, Promotions and 
Other Personal News of the Industry 


A. N. KEMP, vice-president of the 
Southern California Edison Co., is mak- 
ing an extended trip through the east- 
ern states. 

C. M. Sears, Jr, Lennox, Mass., 
has taken a position as assistant direc- 
tor of the executive managers’ course 
at the General Electric Co.. Schenec- 
tady, N. Y. 

PauL STARK, auditor of the East- 
ern Wisconsin Electric Co., Sheboygan, 
Wis., has been appointed general auditor 
of the company, with headquarters at 


Eau Claire, Wis. 


N. I. GARRISON, manager of the 
Oklahoma Gas & Electrice Co. at El 
Reno, Okla., has been elected chairman 
of the Canadian county chapter of the 
American Red Cross. 


C. V. PEELING, formerly manager 
of the Cornwall (Ont.) Street Railway, 
Light & Power Co., has become con- 
nected with the Palmetto Power & 
Light Co., Florence, S. C. i 


GEN. GEORGE H. HARRIES, vice- 
president of H. M. Byllesby & Co., was 
the speaker at a recent meeting of 
Byllesby Post of the American Legion 
at the Hotel Morrison, Chicago. 


Jon N SLAVEN, connected with the 
Washington, D. C., office of the Chesa- 
peake & Potomac Telephone Co. in va- 
rious capacities since 1902, has been 
appointed assistant to president, with 
office at Baltimore. 


J.M. LARKIN, assistant to the pres- 
ident of the Bethlehem Steel Co., Beth- 
lehem, Pa., was elected chairman of the 
Industrial Relations Association of 
America at its recent annual meeting 
mo Atlantic City, N. J. ` 

H. P. CRAMER, who has been motor 
sales engineer with the General Elec- 
tric Co., at Portland, Ore., for a num- 
ber of years, has resigned to accept a 
position as manager ot the Robert 
Skeen Electric Works, Portland. 


A. T. HARDIN, vice-president of 
operation of the New York Central 
railroad, has been appointed by W. S. 
Murray, head of the super-power zone 
engineering staff, to the advisory board, 
representing the New York railroads. 


C. D. Youxnag has been appointed 
by the American Society for Testing 
Materials as its representative on the 
Engineering Council to succeed Albert 
Ladd Colby. Mr. Young is general 
supervisor of stores for the Pennsyl- 
vania System, Broad Street Station, 
Philadelphia, and vice-president of the 
American Society for Testing Mate- 
rials. 

J. C. LAMB, far the past several 
years connected with the commercial 
department of the Tampa (Fla.) Elec- 


„tric Co., has been promoted to the posi- 


tion of commercial agent of the Baton 
Rouge (La.) Electric Co., vice W. R. 
Bell, who was transferred to a similar 
position with the Haverhill ( Mass.) Gas 
Light Co. The three companies are 
under the management of Stone & 
Webster, Inc., Boston. 


D. H. McDouGALt, of the Tor- 
onto Power Co., Toronto, Can., has 
been appointed chairman of the Ca- 
nadian public relations section of the 
National Ilectric Light Association. 


H. F. Jackson, formerly vice- 
president and general manager of the 
Pacitic Gas & Electric Co. San Fran- 
cisco, is now general manager of the 
Great Western Power Co., San Fran- 
cisco. 

A. D. CHurRcH, for the past few 
vears district manager for the Midland 
Counties Light & Power Co., with head- 
quarters at San Luis, Cal., has been 
transferred to the Santa Maria district 
of the company. 


J. D. Rorert, sales engineer for the 
Union Switch & Signal Co., Swissvale, 
Pa., with headquarters in Chicago, has 
resigned in order to enter the service 
of the Standard Tank Car Co., Sharon, 
Pa., in the same capacity and with the 
same headquarters. 


STACY HAMILTON has been ap- 
pointed organization inspector of the 
Portland (Ore.) Railway, Light & Pow- 
er Co. His new duties will include the 
making of special inspections, investi- 
gations and reports pertaining to the 
various departments and operating de- 
tails of the company. 


Cor. Epwarpb B. ELvLicortT has 
hecome associated as chief engineer with 
A. M. Castle & Co., iron and steel mer- 
chants, Chicago. In his new affiliation 
he will have charge of the company’s 
new plant at Seattle, as well as the ad- 
ditional buildings to be erected by the 
company in Chicago. He will also be 
engaged in the operating and manufac- 
turing activities of A. M. Castle & Co. 
and its associated interests. Colonel 
FHicott was recently honorably dis- 
charged from the chemical warfare 
service of the United States after two 
and a half years of service, during 
which he constructed the No. 3 general 
hospital at Colonia, N. J., one of the 
four largest and most complicated war 
projects of the Government. Upon the 
completion of this project Colonel Elli- 
cott was assigned as associate offcer 
of the Building Division at Washing- 
ton, and in January of this year he was 
assigned as department utilities officer 
on the staff of Maj. Gen. Leonard 
Wood, in command of the Central De- 
partment, at Chicago. Previous to en- 
tering the government service Colonel 
Fllicott was Chicago city electrician for 
eight years, and chief electrical engi- 
neer of the Chicago Sanitary District 
tor 11 years, developing the hydroelec- 
tric power plant for the district. At the 
request of the officials of the Louisiana 
Purchase Exposition, St. Louts, he was 
granted a leave of absence and became 
chief mechanical and electrical engineer 
of the exposition. Colonel Ellicott is 
a member of the American Society of 
Mechanical Engineers, Western Society 
of Engineers, American Association of 
Engineers and a fellow of the Ameri- 
can Institute of Electrical Engineers. 


H. W. BuTLER has been designated 
as industries division engineer of the 
super-power zone engineering staff. Mr. 
Butler is a graduate of Cornell Univer- 
sity and was connected with the Inter- 
borough Rapid Transit Co. until 1907, 
when he resigned to accept a position 
with J. G. White & Co., with whom he 
was engaged until 1913. Later he did 
consulting work in New York. During 
the war he was assigned to the aircraft 
production department of the army. 


ALFRED M. STAEHLE, who has 
for the past three years been editor of 
Blast Furnace é Steel Plant, Pitts- 
burgh, has resigned to become associ- 
ated with the publicity department of 
the Westinghouse Electric & Manufac- 
turing Co., East Pittsburgh, Pa. Mr. 
Staehle will be engaged in the prepara- 
tion of articles and literature for the 
industrial department. He is a gradu- 
ate of the mechanical engineering 
course of the Carnegie Institute of 
Technology. 


FREDERICK A. ANDERSON, now 
senior electrical engineer of the United 
States Shipping Board, Southern Pacitc 
district, has been connected with the 
electrical industry since 1889 when he 
started work with the Sprague Electric 
Railway Co. From 1901 to 1916 he was 
in the engineering department of the 
United States Army, leaving that work 
to take up commercial electric welding. 
but at the outbreak of the world war 
he again joined the government forces. 


KARL H. Brownsown has become as- 
sociated with the Square D Co., Detroit, 
in the capacity of director of research 
engineering. Mr. Bronson is a gradu- 
ate of the University of Michigan and 
has formerly been associated with the 
automotive industry. He was afhliated 
with Dodge Brothers, Detroit, in sales 
promotion and advertising work and 
later engaged in similar work for the 
Packard Motor Car Co., Detroit, from 
which company he resigned to join the 
Square D Co. Mr. Bronson will be ac- 
tively engaged in the extensive safety 
campaigns which the Square D Co. is 
undertaking. 


OBITUARY. 


E. H. MULLIGAN, district man- 
ager of the Southern California Edison 
Co. at Redlands, Cal., died recently after 
a long illness. 


SEWELLM. Hossovy, president of 


the Conway Electric Light Co., Conway, 


N. H., was killed instantly Aug. 2 when 
he came in contact with a live wire dur- 
ing an inspection of the plant. 


GEORGE A. Woo .tteEy, district 
manager of the General Electric Co. at 
Denver, Col., for the past five years, and 
an employe of the company for 30 
years, died at his Denver home recently. 


GEORGE FRANKLIN MARCH- 
ANT, aged 49 years, president of the 
George F. Marchant Co., 1420 South 
Rockwell street, Chicago, ‘manufacturer 
of boilers and tools, died Aug. 4 at his 
home in Oak Park, Ill., from apoplexy. 
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BUSINESS OPPORTUNITIES > 


News of Electrical Construction Projects in All Parts of the Country, Proposals Invited, Foreign 
Trade Openings and New Companies 


EASTERN STATES. 


Tauton, Mass.—The city council 
has awarded a contract to the West- 
inghouse Electric & Manufacturing 
Co., Pittsburgh, for extensions and im- 
provements in the municipal electric- 
lighting system, to cost about $400,- 
000. George F, Seibel is manager. 


New Britain, Conn.—Bonds in the 
sum of $71,000 has been voted to con- 
struct electric conduits. Address O. 
F. Custer, mayor. 


Waterbury, Conn.—The Connecticut 
Light & Power Co. has inaugurated 
construction on a two-story and base- 
ment addition to its plant on Freight 
sires 26 by 85 ft., to cost about $30,- 


Pawtucket, R. I.—The What Cheer 
Chemical Co. has awarded a contract 
to Joseph F. Cole, Niagara street, 
Providence, for the erection of a 
three-story power house at its plant, 
40 by 60 ft., to cost about $45,000. 


Providence, R. I. — Narragansett 
Electric Lighting Co. will double its 
turbine capacity, extending the pres- 
ent plant to make room for a 45,000- 
kw. turbine purchased from the West- 
inghouse Electric & Manufacturing 
Co. The cost of the improvement is 
estimated at $1,250,000. 


Woonsocket, R. I.—Electrical and 
mechanical equipment will be installed 
in the proposed addition to the plant 
ot the American Wringer Co., Pond 
street, estimated to cost about $100,- 
WU. This extension will be in con- 
Junction with the erection of a similar 
extension, now under way, to cost ap- 
proximately a like amount. Cooley & 
Marvin, Boston, are engineers. 


Brooklyn, N. Y. — The Brooklyn 
Edison Co., 13 Willoughby avenue, has 
Construction under way on a one- 
story power plant at 57 Washington 
avenue, to cost about $50,000. 


Brooklyn, N. Y.— The New York 
yelephone Co., 15 Dey street, New 
yore City, has filed plans for addi- 
'ons to its three-story exchange plant 
at 1052 Greene avenue, to cost about 
ig ._ Improvements and exten- 
ta S will also be made in the com- 
\l ys plant at Throop avenue and 
“cDonough street. > 

Gloversville, N. Y. — The Fulton 
slepeed Gas & Electric Co. has been 
deen with the Mohawk Hydro- 
name a as under the first noted 
aba e company will operate with 

apital of $1,732,000. 
tric Tae, N. Y.—The Hornell. Elec- 
iai al iS planning the construction 
ville nic AS power plant at Hornells- 
phe a local distributing system for 
OF per . Power service. Application 
Public Mission has been made to the 

€rvice Commission. 


Louisy; 
Powerville, N, Y, — The Louisville 
the Public’ has made application to 


Bye: Servi issi 
Permission to vice Commission for 


co i 
a local electr: nstruction and operate 


c light and power plant, 


and for approval of a franchise cover- 
ing a number of local municipalities. 
The company plans to operate in St. 
Lawrence, Jefferson, Lewis, Oswego, 
Onondaga and Madison counties. 
Walter F. Wilson heads the company. 


New York, N. Y. — Considerable 
electrical and mechanical equipment 
will be installed in the four-story addi- 
tion to be erected at the plant of the 
Anheuser-Busch Ice & Cold Storage 
Co., 979 Brook avenue. The work is 
estimated to cost about $50,000. 


New York, N. Y.—The New York 
Edison Co. will furnish service at the 
new building of the Fisk Rubber Co., 
Broadway and 57th street, now in 
ccurse of construction. The installa- 
tion will comprise about 6000 lamps, 
and about 500 hp. in mechanical equip- 
ment for operation of elevators, 
pumps, etc. - 


New York, N. Y.—The New York 
Edison Co., 130 East 15th streeet, has 
filed plans for the erection of its pro- 
posed new transformer Stations on 
Cedar street and Elizabeth street, re- 
spectively. The first noted will be 
two-story brick structure, 25 by 74 ft., 
and is estimated to cost $150,000. The 


. other building will be one story, 25 by 


139° ft, and will cost a similar 
amount. 

Olean, N. Y.—Plans have been com- 
pleted for the installation of a new 


boiler plant to cost about $20,000 at | 


the local high school. 


Rossie, N. Y.—The Rossie Electric 
& Manufacturing Corp., recently in- 
corporated with a capital of $50,000, is 
planning the operation of an electric 
light and power plant to serve this 
section. T. A. E. Young, J. W. and 
G. N. Wilson head the company. 


Whitehall, N. Y. — Consolidated 
Light & Power Co. is planning the 
erection of a new power plant the de- 
tails of which will be announced later. 


Camden, N. J.—The Victor Talking 
Machine Co. has arranged for the im- 
mediate érection of the proposed pow- 
er plant at its works, to be used for 
increased power production for fac- 
tory service. 


Camden, N. J.—Electrical and me- 
chanical equipment will be installed in 
the proposed ice manufacturing plant 
to be erected by the Camden Ice Co. 
at Third and Cedar streets, Wood- 
lynne. The plant will include an en- 
gine and boiler department, each 40 
by 40 ft. The entire factory is esti- 
mated to cost about $150,000. 


Elizabeth, N. J— The board of edu- 
cation is planning the erection of a 
new power house in connection with 
an addition to the local high school on 
South street. Plans will be ready, it 
is understood, in September. The en- 
tiré work is estimated to cost about 


$350,000. 


Pleasantville, N. J.—The city coun- 
cil has appointed a committee to in- 
vestigate costs and construction de- 


tails regarding the installation of a 
municipal gas plant and waterworks. 
The latter project will include an elec- 
tricailly operated pumping plant. 


Three Bridges, N. J.—The Raritan 
Valley Hydraulic Electric Co., re- 
cently incorporated, is planning the 
construction of an electric power plant 
in this section. C. W. Alpaugh, Ber- 
nardsville, heads the company, 


Trenton, N. J.—The Jackson Elec- 
tric Motor Repairing Co., 38 Bellevue 
avenue, is having plans prepared for 
the erection of a one-story works, 42 


by 100 ft., on Belvidere street, to cost 
about $12,000. 


Harrisburg, Pa. — The Harrisburg 
Light & Power Co. has called a spe- 
cial meeting of stockholders on Sept. 
24, to approve an increase in capital 
from $3,300,000 tə $5,050,000. The 
proceeds will be used in part for pro- 
posed extensions and improvements in 
electric plant and system.” H. W. 
Stone is secretary. 


Harrisburg, Pa.—The Public Service 
Commission is considering the appli- 
cation of a number of electric com- 
panies for increased rates for light 
and power service, including the St. 
Mary’s Electric Light Co., Gettsyburg 
Gas Co., the Union Light & Heat Co., 
Chester Valley Electric Co., Ridgway 
Electric Light Co., Kane Electric 
Light & Power Co., and the Johnson- 
burg Light & Power Co. 

Philadelphia, Pa.—The Philadelphia 
& Reading Railroad has awarded con- 
tract to C. ©. Pacek; Cynwid, Pá- for 
the erection of an electric substation 
on Arch street, one-story 60 by 68 ft., 
to cost about $15,000. 

Philadelphia, Pa—Ferguson Carpet 
Co. will erect a one-story, 40x75 ft. 
power plant at its works at Stenton 
and Rockland streets. Bids will be 
accepted now. 


Philadelphia, Pa. — The Electric 
Storage Battery Co. has filed plans for 
the erection of a new three-story brick 
and concrete plant on Rising Sun lane, 
to cost about $192,000. A one-story 
mechanical building will also be con- 
structed at a cost of $20,000. 


York, Pa.—Considerable electrical] 
and mechanical equipment will be in- 
stalled by the York Mfg. Co. in the ad- 
dition to its plant. The company spe- 
cilizes in the manufacture of ice-mak- 
ing and refrigerating machinery, and 
has acquired thé former plant of the 
Katz Brewing Co. The different 
buildings will be remodeled and im- 
proved. 


Grafton, W. Va.—The Parish Realty 
Co. is planning the installation of an 
electric lighting system on an 85-acre 
tract of property to be developed at 
Blueville, W. Va. 

Baltimore, Md.—The Consolidated 
Gas, Electric Light & Power Co. is 
having plans prepared for the erection 
of two electric plants, 52 by 200 ft., 
and 29 by 108 ft., on Race and Barney 
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streets, respectively. The company ts 
also considering plans for the con- 
struction of a new steam-operated 
generating plant at Dundalk. 
Anderson, S. C. — The Flat Rock 
Light & Power Co. has been organ- 
ized with a capital of $5000, to operate 


a local electric ight and power sys- 


tem. The mcorporators are W. L. 
Hays, J. Wesley Brown and L. C. 
Keys. 

Charleston, S. C.—-The Oceanie 
Power Co. is being organized by Wil- 
ham Gregersen, W. P. Tillinghast and 
others. 

Townville, S. C. — The Townville 
Water, Light & Power Co., has been 
organized to install an electric plant. 
Address Dr. Webb, president, or E. B. 
Farmer, secretary. 


Butler, Ga.—.A stock company is 


‘being formed for the purpose of devel- 


oping water power on White Water 
creek, south of Butler. with the in- 
tention of supplying electric energy 
to neighboring places. Information 
may be obtained from C. E. Benns, 


Columbus, Ga.— Plans for the insta'- 
lation of a “white way” lighting svs- 
tem to cost $21,000 are being pre- 
pared, the new installation to be in 
operation within 60 days. 

Payne City, Ga.—The city council 
has perfected plans for improvements 
and extensions in the electric hight- 
ing system. L. W. Greene is mayor. 

Taylorsville, Ga.—The Taylorsville 
Light & Power Co. has been organ- 
ized with a capital of $8000, to oper- 
ate a local electric light and power 
system. The incorporators are Will 
M. Dorsey, C. D. Shaw and A: R. 
McGinnis. 


Valdosta, Ga. — In addition to a 
bond issue of $10,000 already voted for 
a municipal electric light plant. the 
Chamber of Commerce has petitioned 
the city to call another bond election 
for the purpose of voting a sufficient 
amount of bonds to build and equin 
a plant that will care for the city’s 
needs now and for many years to 
come. i 


Woodbury, Ga.—I"or the purpose of 
improving the water and electric 'ight 
svstems the city has voted bonds for 
$35.000. Address S. P. Wilburn, clerk. 


New Smyrna, Fla.—The city hes 
purchased and will enlarge the electric 
lighting svstem of the New Smyrna 
Public Service Co. Address the 
mayor. 


Perry, Fla. — The Perry & Gulf 
Traction Co. has voted an increase of 
capital stock from $100,000 to $1.000 - 
000. The road will be extended to 
Cedar Key from Perry, work to start 
at the carliest possible date. 


NORTH CENTRAL STATES. 


Rudolph, O.—The Rudolph Light & 
Power Co. has been incorporated with 
a capital stock of $10,000 by W. J. 
Shuler and others to build and op- 
crate an electric plant. 


Martins Ferry, O.—The question of 
issuing $450,000 of municipal light- 
ing bonds will be submitted to vote at 
the November election. 

Carson City, Mich.—The Fargo En- 
gineering Co.. of Jackson, has pre- 
pared plans for a $150,000 municipal 
power plant. 

Traverse City, Mich.—The city is 
having plans prepared for a municipal 
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steam-electric power plant to cost 
$75,000. 

Anderson, Ind.—The city has had 
plans prepared for a municipal elec- 
tric plant to cost $300,000. J. Es- 
sington is city clerk. 

Brockton, Ill.—Plans are in course 
of preparation for the development ot 
a new strect-lghting system here. 

Newton, Ill. — Citizens have voted 
$25.000 for the improvement of the 
light and water plant. 


Princeton, Ill.—An appropriation of 
$17,000 has been made for the pur- 
chase of an additional unit to be in- 
stalled in the municipal electric light 
plant, to develop 400 hp. 

Springfield, Il]—The city council 
has authorized the purchase and in- 
stallation in the municipal electric 
plant of a condenser to cost about 
$10,000, 

Springfield, IN.—A demand that the 
city provide better lighting service on 
Fourth street. has been made upon 
Commissioner Willis J. Spaulding by 
a delegation from the Chamber of 
Commerce and Springheld Automo- 
ae Club. Address Robert W. Trox- 
clk 

Milwaukee, Wis.— The Columbia 
Rubber Co., 176 Sixteenth street. is 
planning to erect a factory and power- 
house at an approximate cost of 
$75.000. 

Peshtigo, Wis.—The Peshtigo Pulp 
& Paper Co. has awarded a contract 
to the Jorgenson Construction Co., 
Denmark, for the construction of a 
hydroelectric power plant and dam 
about five miles from Peshtigo. BL. A. 


DeGuere, Grand Rapids, is the engi- 


neer. 

Sheboygan, Wis.—Plans have been 
prepared by Foeller & Schobber, 
architects, for a $35,000 power house 
for the St. Nichols hospital. P. Reiss. 
director. 


Fairmont, Minn.—PFlans are being 
prepared for the Martin County Elec- 
tric Service Co., Inc., for 28 miles of 
transmission lines from Fairmont, 
through Welcome and Ceylon, to 
Dunnell, to connect with the Fair- 
mont plant. W. E. Skinner, 3241 Ald- 
rich avenue South, Minneapolis, is the 
construction engineer. 


Independence, Minn.—The village 
has voted to extend the electrie trans- 
mission lines of the Wisconsin-Minne- 
sota Light & Power Co., Winona, to 
this place, the work to be started at 
once. 

Milaca, Minn.—The city contem- 
plates changing the lighting and 
power service from direct current to 
alternating current, with the installa- 
tion of a new generator. 

Grant, Ia.—Vlans are being consid- 
ered for a special election to vote 
bonds for an electric light plant. 


Manchester, Ia.—Survey has been 


made by Engineer W. E. Skinner for 
a municipal power plant and water 
mains. Address T. Wilson, city clerk, 
Vinton, Ia.—lor the purpose of im- 
proving the electric light and water 
system $45,000 has been voted. 


Butler, Mo.—A special election has 
been held here which carried by a 
large vote the proposition of bonds 
in the amount of $65,000 for an eec- 
tric light plant. 


St. Louis, Mo.—The Swift Co., Chi- 
cago, has plans for the construction 
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of an addition to its St. Louis power 
plant, to cost $100,000. 


St. Louis, Mo.—The David Rankin 
Junior school has awarded to Joseph 
Stewart & Son, Boatman’s building, 
the contract for an addition to its 
power house at a cost of about 
$15,000. Eames & Young, Arcade 
building, are the architects. 


Wentzville, Mo.—City officials con- 
template the erection of an electric 
lighting and power plant to cost ap- 
proximately $30.000. E. T. Archer & 
Co., 609 New England building, Kan- 
sas City, ts the architect. 


Sioux Falls, S. D.—Improvements 
are under contemplation for the elec- 
tric lighting svstem, to cost approxi- 


mately $175,000. 


SOUTH CENTRAL STATES. 


Louisville, Ky. — The Louisville 
Gas & Electric Co. is p’anning ex- 
tensive improvements and additions in 
its electric plants and system. Donald 
McDonald is general manager. ‘ 


Englewood, Tenn.— The Eureka 
Cotton Mills is planning the installa- 
tion of equipment for the electrical 
operation of the entire plant. J. L. 
Ferguson is treasurer and manager. 

Memphis, Tenn.—Iten Biscuit Co. 
of Omaha, Nebr., will install a large 
electric power plant at its new Mem- 
phis factory for factory service, the 
entire plant to cost approximately 
$500,000. 


Birmingham, Ala—The Alabama 
Power Co., with main office at Bir- 
mingham, will mstall the sixth unit at 
the company’s Lock No. 12 plant on 
the Coosa river to provide 19.000 hp.. 
increasing the total power production 
at this plant to 105.000 hp. The new 
unit will be completed within one 
year. 

Florence, Ala.—The city will erect 
electric light posts for a “white way” 
around the city park. Address the 
mayor. 


Huntsville, Ala.—Plans are being 
made for the electrification of the 
plant of the Margaret Mills here. T. 
B. Reynolds ts superintendent. | 


Cleveland, Miss—The Home Light 
& Ice Co. has filed notice of an in- 
crease in capital stock from $10,000 
to $40000 for the purpose of making 
extensions to its electric light plant. 


Shaw. Miss.—The town light and 
water department will install engines 
of 150 and 100 hp. Address the mayor. 


Little Rock, Ark.—Government ap- 
proval is sought by the Dixie Power 
Co. for the construction of a dam m 
the White river, 200 ft. high, for 
power purposes. Walter Powell is 
president and Henry A. Allen, Chi- 
cago, 1s the engineer. 

Pine Bluff, Ark. — The Arkansas 
Licht & Power Co. has perfected 
plans for the construction of a new 
OO00-volt high-tension line from Pine 
Bluft to Cottondale, to cost about 
$15.000. 


Violet, La.—The Violet Ice & Elec- 
tric Co. has been organized with a 
capital of $50.000 to operate a local 
electric power plant and ice-manu- 
facturing works. The incorporators 
are Eri Vaughn and Uri Vaughn. 

Amarillo, Tex.—The Amarillo Gas 
& Electric Co. suffered the loss ot 
approximately $100,000 from a fre 
which swept the electric plaut. Im- 
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mediate repairs will be made and new 
electric generating equipment will be 
installed. 


Beaumont, Tex.—An electric crane 
will be installed in the reinforced con- 
crete foundry, pattern shop and stor- 
age plant which will be erected by the 
Beaumont Iron Works. 


Memphis, Tex.—The light and ice 
lant, which was destroyed by fire 
Faty 25, will be rebuilt. 


WESTERN STATES. 


Phoenix, Ariz.— The Paradise- 
Verde Irrigation District of Phoenix 
is preparing plans for the construc- 
tion of a power plant on the Verde 
river, to cost from $16,000,000 to 
$20,000,000. 

Albuquerque, N. M.—The Albuquer- 
que Gas & Electric Co. will install 
boilers and make other improvements 
at its power plant. Arthur Prager is 
manager. 


Seattle, Wash. — That the city of 
Seattle already has expended $833,930 
on construction work on the so-called 
Skagit river project to furnish cheap 
electric power to the city is shown in 
a report just issued by the city con- 
troller. A bond issue of $5,500,000 has 
been authorized by the City Council 
to finance the project. Of this, $1,500,- 
000 worth have been sold, leaving 
$4,000,000 for sale. The net proceeds 
of the bonds sold, after the discount 
was deducted, amounted to $1,383,900. 
Of this sum, $950,650 has already been 
appropriated by the City Council, al- 
though not all of these appropriations 
have been expended. 


Bend, Ore.—The Bend Water, Light 
& Power Co. is planning the develop- 
ment of the Tumalo creek power site 
by the erection of an electric power 
plant at an approximate cost of $225,- 
000, work to start soon. Charles A. 
Brown is president. 


Seattle, Wash.—The Puget Sound 
Power & Light Co. is seeking a 50- 
year franchise for the purpose of ex- 
tending transmission lines into terri- 
tory covering 30 roads in Whatcom 
county. 

Portland, Ore.—Architect E. Kron- 
er, Worcester building, is preparing 
plans for a power plant at the Eman- 
uel hospital, Stanton and Commercial 
streets, to cost approximately $75,000. 


Long Beach, Cal.—Plans are being 
made for the installation of a light- 
ing system on Ocean boulevard to in- 
clude the placing of standards on both 
sides of the boulevard between Alami- 
tos and Termino avenues. 


CANADA. 


Liverpool, N. S.—The city is having 
plans prepared for the erection of a 
power plant, at a cost of $30,000. 
Smart & Burnett, 10 Cathcart street, 
Montreal, Que., are the engineers on 
the project. 


St. Johns, N. B.—Arrangements are 
being made to electrify the plant of 
the New York Cotton Mills. 

St. Margarets Bay, N. S.—The S. 
Morgan Smith Co., York, Pa., has 
obtained the contract for furnishing 
the turbine engines in connection with 

the $1,000,000 power plant develop- 
ment at St. Margarets Bay. 

Chatham, Ont.—The city is having 
plans prepared for alterations in the 
“ity waterworks pumping station, in- 
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cluding the installation of electrically- 
driven centrifugal pumps, etc. The 
estimated cost is $50,000. E. A. James 
Co., Ltd., 36 Toronto street, Toronto, 
Ont., is the engineer on the project. 


Hamilton, Ont.—The city has voted 
$15,000 in bonds for the purpose of 
constructing an electric light plant. 


London, Ont.—The utility com- 
missioners are having plans prepared 
for a new power dam at Springback, 
to cost about $200,000. 


Port Arthur, Ont.—The Kaministi- 
quia Pulp & Paper Co. plans to install 
a hydroelectric plant in its new pulp 
mill. The cost is estimated at $1,000,- 
000 C. D. Howe is the engineer in 
charge of the project. 


St. Catharines, Ont—The Grand 
Trunk Railway is  considésing the 
electrification of its system from Port 
Colborne to Port Dalhousie. 


St. Catharines, Ont.—Fire, July 18, 
destroyed the power plant and trans- 
former station of the Niagara, St. 
Catharines & Toronto Railway Co. 
The structure will be rebuilt at once. 


Windsor, Ont.—Contracts have 
been awarded in connection with the 
building of a factory and power house 
for the branch factory of the Bur- 
roughs Adding Machine Co., Detroit. 
The estimated cost of the plant is 
about $250,000. , 

Brandon, Man.—G. L. Guy, a mem- 
ber of the Manitoba Utilities Com- 
mission, and William Scott, a con- 
sulting engineer, have been engaged 
by the city to make a survey of the 
waterworks system with a view of 
electrifying the system. The estimat- 
ed cost of the improvements is $35,000. 

Alice Arm, B. C.—The Dolly Var- 
den Mining Co. has awarded a con- 
tract for a hydroelectric plant, to cost 
$65,000. W. V. Hunt, 1652 Eighth 
avenue, Vancouver, B. C., is the en- 
gineer in charge of the project. 


PROPOSALS. 


Minnewaukan, N. D.—The county 
of Benson will receive bids on Sept. 
& for the installation of an electric 
lighting plant. Address G. A. Gilbert- 


son, county auditor. 


Bellevue, Pa.—Bids will be received 


Aug. 30 for two 25-hp., 1200-r.p.m., 


three-phase, 60-cycle, 220-volt, slip- 
ring motors with controllers, bed 
lates and pulleys. Address James 
W. Graham, 545 Teece avenue. 


Des Moines, Ia.—The State Board 
of Commissioners, Capitol. building, 
will soon receive bids for the con- 
struction of a power plant to cost 
approximately $200,000. The Canfield 

ngineering Co., Flynn building, is 
the engineer. 

Ogden, Utah.—Sealed proposals will 
be received Sept. 4 by the office of 
the Construction Quartermaster, 317 
Colonel, Hudson buidling, Ogden, for 
the construction of 60 buildings, water 
system, electrical layout and other 
utilities at a location near Ogden. 


Owosso, Mich.—The city commis- 
sion will receive bids until 1 p. m., 
Sept. 1, for the construction of a sys- 
tem of boulevard lights consisting of 
178 Monolight. standards, approxi- 
mately 23,000 ft. of 5000-volt armored 
cable, transformers, cable, etc. Plans 
and specifications are on file at the 
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office of city clerk. Copies may be 
obtained on deposit of $5, which will 
be refunded upon return of the plans 
and specifications in good order be- 
fore Sept. 1. A certified check for 
$500 is required with each bid. Ad- 
dress B. K. Lucas, city clerk. 


FOREIGN TRADE. 


Electrical Equipment, (33,232)—A 
company in Venezuela desires to pur- 
chase all machinery and equipment, 
excepting poles, for the installation of 
an electric light plant to maintain 
from 800 to 900 incandescent lamps 
of 25 cp. each, to be installed in two 
towns of that country. Wire of suf- 
ficient size should be quoted by the 
1000 ft. or by weight. Correspondence 
in Spanish is solicited. Quotations 
should be given f. o. b. New York, 
or c. i. f. Maracaibo. 


Electric Supplies (33,293)—A com- 
mission firm in Rumania desires to be 
placed in communication with manu- 
facturers for the sale in that country 
of hosiery, underwear, knit goods, 
gloves, shirts, boots and shoes, piece 
goods, automobiles, tires, tubes, and 
accessories, musical instruments, elec- 
trical supplies, agricultural machinery, 
and hand tools of every description. 
Correspondence may be in English. 


INCORPORATIONS | 


Toledo, O.—Frankfort Electric Co. 
Capital, $50,000. Incorporators: A. 
Jordan, J. E. Jordan and others. 

Beebe, Ark.—The Beebe Light & 
Power Co. Capital, $20,000. Incor- 


_porators: C. A. Miller and others. 


Dover, Del.—The. Res-Pro Insulat- 
ing Co., Inc. Capital $3,000,000. To 
manufacture electrical machinery, 
parts, etc. Incorporators: Frank 
Jackson, W. I. N. Lofland and Mark 
W. Cole. | 

Yonkers, N. Y.—Electro-Shine Co. 
Capital stock, $350,000. To manufac- 
ture electrical machinery for buffing 
shoes, parts, etc. Incorporators: T. 
M. Hill, F. Kingsley and J. B. Bube- 
reuil, Yonkers, N. Y. 

New York, N. Y.—The Halliwell 
Electric Corporation. Capital, $100,- 
000. To manufacture electrical equip- 
ment and parts. Incorporators: 

H. and E. A. Brown, and J. Jorgenson, 
661 West 139th Street, New York. 

New York, N. Y.—The American 
Appliance Corp. Capital, 

To manufacture engines 
Incorporators: 


Stamford, Conn.—The Petroleum 
Heat & Power Co. of Connecticut. 
Capital stock, $500,000. To manufac- 
ture oil-burning equipment, parts, etc. 
Incorporators: Hackett, Na- 
tional Bank building: Colin Ingersoll 
and J. W. Madigan, Stamford. 

Newark, N. J.—The Libby Welding 
Co., 113 Frelinghuysen avenue, has 
been incorporated with capital stock 
of $50,000, to manufacture welding 
equipment and other mechanical ap- 
paratus. Clifford S. Libby. Louis K. 
Schwartz and Frank P. Russell are 
the incorporators. 


>. 
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FINANCIAL NEWS 


Comment on the Kinancial Outlook in the Electrical Industry, New Securities, Reports of 
Earnings, Dividends and Utility Stocks 


A. T. & T. Earnings Continue to 
Increase. 
Directors of American Telephone & 


American Light & Traction Head Dis- 
cusses Dividends. 
The American Light & Traction Co. for 


. 


American Power & Light Co. 


(Earnings of subsidiaries of the American 
Fower & Light Co.) 


Telegraph Co. meet in Boston this week the twelve months ended June 30, 1920, 1920. 1919, 
for dividend purposes and the regular reports earnings as follows: May grosS ........-. $1,654,557 $1,228,184 
quarterly distribution of $2 a share is 1920. 1919. Net earnings ........ 585,239 435,127 
expected. Earnings continue to be best Gross earnings from Twelve months’ gross.18.204.413 14,783,915 
in the company’s history. The six months subsidiary com- Net earnings ....... 6.946.863 5,014,004 
ended June 30 showed a surplus of $26.- panieS .........008., $4.162,515 $4.211,398 


328,663 after taxes and charges, equival- 
ent to $5.95 a share on $441.951.200 cap- 
ital stock. This compares with §$13,052,- 


Net earnings ........ 3.894.234 3,971,717 
During the twelve months ended June 
39, 1920, cash dividends on the preferred 


Eastern Texas Electric Co. 


1920. 1919. 
446, equal to $2.95 a snare for the first stock required $854,172, and the common 9 9 
quarter, so that the company did slightly — stock $2,340,491. Stock dividends on the Ui gross earnings. .$ ree $ Mere 
better in the second quarter of the year. common stock required $2,340,491, making Su ho age charreg 34453 39 847 
At this rate the company will earn at a total deduction for all dividends for the Twel TP A is eal 1 498 941 1.244.433 
least $12 a share on its stock for 1920, twelve months of $5,535,154. Net ve months gro: peer pe 
which will leave a 50% margin over div- Commenting on the action of the di- Ch COIS Seas ae pee te 


idend requirements. 

The stock. selling around 96, is less 
than 5 points below the best of the year. 
and investment buying has been increas- 


rectors in cutting the common dividend 
from 212% in cash and stock to 1%% 
quarterly, Alanson P. Lathrop, president, 
says: “The reduction in the common 


Surplus after charges 419.075 329,590 


Columbus Electric Co. 


ing of late. Many of the leading invest- — stock dividend, as compared with previous 1920; A 3 
ment houses say there is a country-wide quarter, was deemed advisable in con- June gross earnings..$ 130,258 $ 104.857 
demand for the stock, particularly from sequence of the decreased earnings due Net earnings .......- 55,444 45.387 
smaller investment sources, which ac- to the abnormal advances in cost of ma- Surplus after charges 24,601 15,015 
counts for the rapidly increasing size of terial and labor, and to the necessity, of Twelve months’ gross 1,482.470 1,199.89 
the stockholders’ list. conserving cash to take care of exten- Net earnings E E E 643.553 550,244 


There is no talk of new financing at 
this time. The company has $50,000,000 


notes due in 1922 and another $40,000,000 ` 


sions and betterments required by the 
subsidiary companies to meet franchise 
requirements." 


Surplus after charges 273.773 194,169 


ee Blackstone Valley Gas & Electric Co. 
- 1920. 1919. 
, New England Co. Power System. June gross e@tnings..$ 271,326 $ 201.721 
Electric Storage Battery Co. Reports 1920. 1919. Net earnings ........ 67.885 40,894 
Large Gross Sales. June gross ........... $ 486.254 $ 297,765 Surplus after charges 42,952 15,714 
Consolidated income acocunt of the Net after taxes ..... 136,861 109.382 Twelve months’ Bross adir, S 
Electric Storage Battery Co. for five Surplus after charges 69.121 44.302 Net earnings ........ 923.843 oan 
months ended May 31, 1920, as filed with Twelve months’ gross 5,162,192 3,839,984 Surplus after charges 625,315 T 
the New York Stock Exchange, shows Net after taxes ..... 1.545.312  1,386.625 
gross sales of $2,918,495; net earnings Surplus after charges 775.253 642.572 Dividends. 


from sales, $2,094.081; other income, $205,- 
151; net income for period before taxes, 
$2.299,232; dividends on preferred and 


Lowell Electric Light Corp. 


The Electric Investment Corp. has de- 
clared its regular quarterly dividend of 


30): 1920. 1919. 13%,% on its preferred stock, payable Aug. 
common stock, 416,230; rplus Sar r 
period, $1,883.002. $ SUNRA for June gross earnings..$ 94.137 $ 72.367 21 to stockholders of record Aug. 11. 

The condensed balance sheet as of May Xet earnings ........ 17,081 21.248 ; ; 

31, 1920, is as follows: *Assets—Property Surplus after charges 14,591 19.081 Federal Utilities, Inc.. has declared its 
account, $16,172,804; investments, $7.623,- Twelve months’ gross 1,118,207 988,734 regular quarterly dividend of 112% on its 
130; cash, $561,405; accounts receivable. Net earnings ........ 327,982 247.135 preferred stock. payable Sept. 1 to stock- 
$3.863,029; inventories, $6,282.592; deferred Surplus after charges 304,574 224,636 holders of record Aug. 14. 


items, $592,670; total. $35,195.640. Liabil- 
ities—Preferred stock. $57.500; common 
stock, $16,661.925; accounts payable and 
sundries, $870.160; reserves.  $2.334,4630; 
profit and loss surplus, $15,241,425; total, 
$35,195,640. 


Habirshaw Electric Cable Co. Ex- 


changes Bonds. 
Notice has heen given by the Habir- 


WEEKLY COMPARISONS OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 
Quotations furnished by F. M. Zeiler Co., Rookery Bldg., Chicago. 


Public Utilities— 


3 Div.rate Bid Bid | 
Percent. Aug.10. Aug.l\ 


Adirordack Filectriec Power of Glens Falls, common ......... eee 6 14 14 


Adirondack Electric Power of Glens Falls, preferred bas 0 
American Gas & Electric of New York, common ........66- 10+extra 96 95 


6 70 10 


eere ee ae 


: is i American Gas & Electric of New York, preferred .......... dats 33 35 
shaw _Electric Cable Co. that its tems American Light & Traction of New York, common ......... sis ri 111 110 
Banc Sone a aon ce ae American Ligit & Traction of New York, preferred .... bak 6 80 81 
At an toe Panis e Pt ne he z American Power & Light of New York, COMMON .......-+++... 4 40 44 
danae aneo Pkn gon a American Power & Light of New York. preferred .......... N 6 60 65 
e E ae se ea ` g ee ee American Public Utilities of Grand Rapids, common ........ wee ee 3 = 
by th Seas a Deter’ American Public Utilities of Grand Rapids, preferred ...... sae i 10 zi 

y the trustee and with all matured in- American Telephone & Telegraph of New York............ ie he 951g 2ft; 
EE San ae the Cues ot American Water Works & Elec. of New York, common oS aes . 2 1 
B s k a Cres trust o.. 140 american Water Works & Eiec. of New York, particip. ...... . 7 3 3 
Ras way, New York City, on and after American Water Works & Elec. of New York, Ist preferred. .. 34 36 
ug. 25. Appalachian Power, common .......c. ccc cee erence acer eeeery ge Vex 1 1 
Appalachian Power, preferred g.4 screed is ose bee oe 8S OS beeen ri 15 ot? 
Galveston-Houston Electric Co. Cities Service of New York, common .........eeeeee eee eens +extra 265 =e 
1920 1919 Cities Service of New York, preferred re ee ee eee nel 6 64 5 
May gross $ 334 843 $ DIS EIB Commonweaith Edison of Chicago EE a ion A E EE E tae 8 191 101 
Net earnings E 104.949 “66983 Comm. Power, Railway & Light of Jackson, common. ...... a 16 a 
Surplus after charres 69 644 31 345 Comm Power, Railway & Light of Jackson, preferred ........ 6 38 34 
Twelve months’ gross 3.315.950 ə ga 94% Federal Light & Traction of New York, en iid errata Gag pearl ees a A Fe 
Net earnings ae 844 761 "S15 627 Federal Light & Traction of New York, preferred .......... aes. za 40 a 
S lu ft harges 462421 443.203 Northern States Power of Chicago, common ......+.... a hese is oe 27 2: 
BEDS ALICE CRATES reese sa Northern States Power of Chicago, preferred ..........0005- ex.div.7 i+ v4 
; i ; ; ; i Pacific Gas & Electric of San Francisco, common......... tee * + weed 4514 46 
Manila Electric Railroad & Lighting Public Service of Northern Illinois, Chicago, common ...... eee 7 6% 65 
Public Service of Northern Hlinois, Chicago, preferred ..... e 6 R3 : 83 
Corp. Standard Gas & Electric of Chicago, common ....cceeeeeees PE Pa 11 le 

1920, 1919, Standard Gas & Electric of Chicago, preferred ..........-6- share 6 35 33 

May gross ........... $ 280,088 $ 202,371 Tennessee Railway, Light & Power of Chattanooga, com. eee : lo te 
Net after taxes ...... 92.713 72,806 Tennessee Railway, Light & Power of Chattanooga, pfd. ..... 6 2 2 
Total income ........ 92,770 72,384 United Light & Railways of Grand Rapids, COMMION. acc eee ee es 4 18 r 
Surplus after charges 60,841 42,930 United Light & Railways of Grand Rapids, preferred ...... ees 6 55 of 
Twelve montns gress. 2,885.265 2.520. 687 Western Power of San Francisco, Common 356. dee nad ese es oars i 19 16 

Net after taxes ..... , S39,025 1.143.179 Western Union Telegraph of New YorkK............0000e eee: extra. oe 

Total ineome ........ S41,618 L.13 4.860 Industrials— 7 Š 
Surp'us after charges 474,625 826,567 Electrie Storaze Battery of Philadelphia, common.......... ; 4 95 , ! 

Balance after prefer- General Electric of Schenectady... .... ccc ee ee eee ine are 8 136% 1321 
red dividends ...... 174.628 526,567 Westinghouse Electric & Mfg. of Pittsburgh, common...... oe, i 45 by 4, 
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Front View of Building of Herman Andrae Electrical Co., Milwaukee. 


Meeting Modern Merchandising 


z4 Conditions 


Milwaukee Contractor-Dealer Sees Unusually Great Future for 
Electrical Appliance Business and Develops His Organization 
and Merchandising Facilities to Measure Up to Its Demands 


By WILLIAM B. EASTWOOD 


“Because the development of the contractor- 
dealer business appears to us to be the most im- 
. portant feature of the electrical industry today, 
due to the rapidly growing demand for house- 
hold appliances and better lighting fixtures, we 
have sought to create a modern establishment 
that would measure up to modern conditions. 
The march of progress in electricity has without 
doubt shaped a destiny for the contractor-dealer 
fully equal if not superior to other lines of mer- 
chandising.” | 

Thus did Paul C. Burrill, secretary of the 
Herman Andrae Electrical Co., Milwaukee, justi- 
fy the opening recently of one of the largest 
contractor-dealer stores in the country. Every 

detail of this big electrical store and workshop 

discloses careful planning and faithful execution 
of design for efficiency and economy in merchan- 


dising and shop work without sacrifice of taste 
in arrangement and general appeal to the public. 

The Andrae store occupies a two-story brick 
building with a 50-ft. front and a depth of 150 
ft., in the rear of which is a 50-ft. space foi 
parking the 14 automobiles operated by the com- 
pany. Contrary to the usual arrangement of an 
electrical store, there are no window displays 
Instead, the large expanse of front window dis- 
closes practically the entire display floor so that 
people who pass can easily look over the array 
of appliances occupying the greater part of the 
main salesroom. This scheme is usually followed 
in automobile salesrooms. . Concealed lamps 
illuminate the display room at night, being oper- 
ated by a time clock which turns. off the lights 
after the cessation of traffic. 

“What in your opinion are the advantages to 


Pace 307. 


308 ELECTRICAL REVIEW Vol. 77—No. 9. 
5 +3 ip any 
et ee Es Bins HEJH < |p 
=e pe J T i A 
i =e Zo SSE 
Work Benchts ©| Š de hs 5 ERR 
(ord Press = Stock Roan g 
gy Ber R È AE 
+ > > |G EPS > &? oe + > 
©3 N ie ia 
5 $ r, i g 
~ § 3 Table for Retumed 1e 
Y X Q $ OES > wes oF > 
E i 38 Foot C ounter 
Lraustria/ Fixture Dispi 
(JDrii? Fress B°O%L°CY ILIE; 


> 


Electricians Wiring Spots Desk 


> acs Lockers 
4 v groll ater Bodh = Jordet BY H 
> TE ——— 


Plan of Main Floor, Herman Andrae Electrical Co., Milwaukee. 


be gained by eliminating window displays in 
favor of the open salesroom display?” was asked 
of Mr. Burrill, — 

“We want all the daylight we can get, for one 
thing,” said Mr. Burrill. “We believe daylight 
sells good appliances better than artificial light— 
and it’s rhore economical. But that is not of 
such great importance as the matter of the dis- 
play itself. One must of necessity limit the dis- 
play in an inclosed window to the specializing 
of one article or type of goods, or to the few 
appliances that will present a neat and not too 
crowded appearance. Those articles in the in- 
closed window display seldom appeal to more 
than a small percentage of the passing public at 
one time. Later, of course, those who are not 
interested in one display will find another display 
that appeals to them or reminds them of their 
needs. 

“With the open salesroom display we appeal 
to all, or the majority of passersby, because, in 
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looking to see what is farther back in the room, 
they usually find something that they want, or 
that interests them sufficiently to bring them in- 
side the store for a closer observation or demon- 
stration. Our appliances, large and small, are so 
arranged that practically all of them may be seen 
from the front window, yet each appliance is 
given plenty of space for the customer to see it 
from every side and watch it in operation dur- 
ing a demonstration. One or more of the wash- 
ers and other appliances that lend themselves to 
continuous motion are always kept in operation. 
These may be seen from the window and many 
people come inside for a nearer view. 

“Another feature is the night display. The 
concealed lights illuminate every article in the 
salesroom at night and no one gains the impres- 
sion that our stock is limited to only a few appli- 
ances. On the contrary, it looks as if we carried 
every’ kind and pattern of electrical appliance 
that is made. It seems to give the impression 
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View of Left-Hand Side of Sales Floor in Andrae Electrical Store. 
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Plan of Second Floor, Herman Andrae Electrical Co., Milwaukee. 


pply every electrical want. and done by the company. These offices occupy the + ee "pad se 
im to do.” front portion of the second floor, being separated tw eS LS 
from the fixture rooms by arest room, stationery +, 3 Sie Wear it 


JRE DEPARTMENT AND GENERAL 


; stockroom and a large reception hall. On one 
‘ES ON SECOND FLOOR. 


store occupies two floors. <A rear of the reception hall, are the offices of de- GREI ak 
rway near the front leads to the partment managers ; first the residence wiring YS ings 
ustomers who wish lighting fix- sales office, then the appliance sales office, and 

ip this stairway and into a series then the fixture sales office. On the opposite side TS BAN : 
rooms containing the fixtures of of the fixture display rooms are, first, the esti- > ' 
designs. The fixtures, each of mating room, and back of that the committee wee SG 
for lighting, are suspended from room. The rear of the second floor is given Penge Veg ia) 3 
one of the rooms is also a table — over to the shop for assembling and repairing of See ane eS r i, 
played boudoir lamps, in another fixtures, except for the telephone shop in one ia 

> on which are displayed table corner where is carried equipment for intercom- 

the third room there are floor municating telephone systems. .: < 
+, Bowls are displayed on shelves Pre ' Py Ss ER iR, 
ie rooms, wired for illumination. Mucu Space GIVEN WIRING DEPARTMENT AND AE Ap EE 


than 100 fixtures and portable _ MOTOR REPAIR SHOP. = E » beet 


I. : . Estimating by the Herman Andrae Electrical TS AEN 
s given to the general offices be- Co. is done by a staff of electrical engineers in a + eK . 
irge amount of business being most careful and systematic manner. Nothing is is FA 
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left to guesswork. No item is too small to 
escape consideration, and no project is too large 
for the resourcefulness of the engineers. 

The many summer resorts in proximity to Mil- 
waukee that have recently been placed in touch 
with central-station circuits are now furnishing 
a good field for the electrical contractor. The 
Andrae company is sharing liberally in this busi- 
‘ness, several of the resorts having kept a number 
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Wiring Department and Stockroom, Main Floor of 
Herman Andrae Electrical Co. 


of the Andrae wiring crews busy this summer. 
To meet this demand the company maintains a 
fleet of 14 automobiles which are used for con- 
veying electrical supplies, men and equipment. 

One of the largest departments of the Andrae 
company is the wiring department. This depart- 
ment occupies a large space on the main floor 
along the left side of the building and directly in 
the rear of the main salesroom. Here the super- 
intendents of the wiring crews have their indi- 
vidual desks, and the electricians have their lock- 
ers. The stockroom adjoining the wiring de- 
partment occupies nearly one-fourth of the main 
floor. In the stockroom everything has its proper 
place and order and neatness rule. An excellent 
display of industrial fixtures occupies space 1n 
the wiring department. : 


Industrial motor repair work is a large item 
in the business of the Andrae company, the large 
and well-equipped shop for which occupies the 
rear of the main floor. In this department are 
facilities for repairing and rewinding motors 
from the small sew-motor to the large industrial 
types. For purpose of operating the various 
lathes, buffers, drill presses and other machines 
in the repair departments there is one 3-hp., d-c. 
motor driving one 2-kv-a., 6o-cycle, single-phase 
generator; and one 15-hp., d-c. motor driving a 
10-kv-a., 60-cycle, single-phase generator. 


INTIMATE SUPERVISION RESULTS IN EFFICIENT 
CO-ORDINATION. 


“We have one of the most efficient organiza- 
tions here that it is possible to obtain,” said Sec- 
retary Burrill as he sat in his glass-paneled office 
adjoining that of the president, both of which oc- 
cupy a space near the center of the main floor. 
From these offices the president and secretary 
command a clear view of the entire sales floor, 
the wiring department, stockroom and a portion 
of the motor repair department. To Mr. Burrill, 
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as well as to the other chief officers of the com- 
pany, the manner in which the employes and 
heads of departments co-operate with each other 
and with the officers of the company is a source 
of much gratification. 

“This co-ordination not only spells the success 
of the company but it radiates wherever we go 
in our work, giving customers and others a sort 
of confidence that wins more business,” contin- 
ued Mr. Burrill. “We treat our men like we 
would wish to be treated in their place, and in 
return they feel as if they were a part of the 
company, with their money as well as their honor 
invested. The result is honest, capable work on 
the job and pride in themselves and their com- 
pany out of working hours.” 

The company was strengthened recently by 
making George H. J. Andrae assistant to the 
president. Mr. Andrae had equipped himself at 
the University of Wisconsin, and by an engineer- 
ing apprentice course with the Westinghouse 
Electric & Manufacturing Co. before the war. 
He went to France with the engineering corps 
and upon his return he became industrial heating 
specialist for the Westinghouse in New England. 
When the new Andrae store was opened in Mil- 
waukee it was decided that George Andrae was 
necessary to the success of the wider business 
venture. 

From the basement storeroom to the roof the 
Andrae establishment is wired for lighting just 
as the company would wire the building of a 
client if requested to bring about the best illu- 
mination possible. A study of the floor plans of 
the Andrae building will disclose the position of 
the outlets. Another feature of the store is an 
intercommunicating telephone system in addition 
to the public telephone installation. This con- 
venience is said to save many steps and much 
time for the officers and employes. 

Herman Andrae is one of the pioneers in the 
electrical appliance business which, of course. is 
all very modern. But the Herman Andrae Elec- 


Motor Repair Shop, Main Floor of Herman Andrae 
Electrical Co. 


trical Co. is now prepared to do things on a little 
larger scale than the majority of contractor- 
dealers in the United States because the officials 
of the company have the courage of their convic- 
tions, and those convictions point to the present 
time as the coming of the contractor-dealer into 
his own. 
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Wiring Each Room in the Model 
, Electric Home 


Booklet Issued by National Electric Light Association, and Now 
Being Distributed Through Contractor-Dealers, Presents to the — 
Home Owners a Convincing Argument for Electrical Efficiency 


When the National Electric Light Association concise that its appeal to the public should greatly 
compiled and issued the booklet entitled “The increase the business of the contractor-dealer, 
Model Home,” a signal service was performed and through him the entire electrical industry. 
for the contractor-dealers of the United States. There is nothing elaborate, ambiguous or baf- 
These booklets are now in the hands of many of flingly technical about the booklet. On the con- 
them for distribution to their old and prospective trary, it is as simple as a child’s primer—with the 
customers. The California Electrical Co-opera- kind of simplicity that supplies in plain language 
tive Campaign is taking care of the distribution in just the kind of information the ordinary house- 
that state as part of its program for better elec- holder desires concerning the problem of elec- 
trical service in the home, the Southern Califor- tricity in its application to home conveniences. 
nia Association of Electrical Contractors and It contains only 16 pages and cover, 5.5 by 7 ins. 
Dealers having taken 15,000 for distribution. in size, and more than half of that space is taken 
The booklet carries a sales message so direct and up with illustrations and designs showing sug- 
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Electric Wiring Plan for Modern Home, Distributed by Los Angeles Bureau of Power and Light, Department of 
ae Public Service, in Co-operation With the California Electrical Co-operative Campaign. 
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gested wiring plans and locations of convenience 
outlets. Each illustration and diagram tells 
clear story that needs few words to embellish 
In order that the matter of proper wiring of 
the home shall be presented as simply as possible, 


Wiring Plar for Dining Room. 


NOTE.—Outlets for buffet lamps or bracket lights (A). 
Ceiling fixture (B). Wall switches for controlling lights 
(C and D). Ovtlet in floor under table for attaching 


table appliances (E). Connection plate on side of table- 


for same purvose (F). Extra outlet in baseboard for fan 
or radiator (G). Baseboard outlet for vacuum cleaner 
(H). Wall outlet for cooking appliances on buffet (1). 


the booklet presents each room in a model home 
separately. It shows first an illustration of the 
room as it would appear finished and furnished 
with appropriate electrical appliances and light- 
ing. Opposite each illustration is the wiring plan 
for that particular room, accompanied by a de- 
scription telling the use of each outlet in connec- 
tion with the lights and appliances designed for 
the room. In this manner there are designated 
the method of wiring and fitting with con- 
veniences the dining room, living room, bed- 
room, kitchen and laundry. 

Two pages of the booklet are devoted to a sim- 
ple but earnest message to the home owner or 
housekeeper setting forth the economic and so- 
cial advantages of the modern electric home. 
The final page in the booklet gives some perti- 
nent advice on the saving of electricity. 


ELECTRIC SERVICE IN THE DINING ROM. 


An ideal arrangement for e'ectric service in the 
dining room, as set forth in “The Modern 
Home,” suggests that the outlets for lights should 
be placed, as designated in the plan, on the side 
wall and tn the ceiling over the table. The lights 
are controlled by two switches, one near the main 
entrance and the other near the pentry or kitchen 
door. Either of these switches should control all 
the lights in the dining room. There is a floor 
outlet. under the table to permit the use of cook- 
ing appliances, such as percolator, toaster, grill, 
egg boiler and chafing dish, without reaching up 
and disconnecting one of the lights. A connec- 
tion plate may be placed on the side of the table 
for further convenience if desired. 


Extra outlets are provided in the baseboard, 
one near the window for connecting the electric 
fan, one near the entrance where the vacum 
cleaner may be easily attached, and another near 
the buffet for attaching cooking appliances on 
the buffet. Even though all of these outlets may 
not be needed in the ordinary dining room now, 
it is suggested that there is sure to be a future 
use for them, and their installation while the 
house 1s being wired or rewired will obviate the 
necessity of extra work and extra expense later. 


MIAKING THE Livina Room ATTRACTIVE. 


The plan for wiring the living room, where the 
greater portion of the day and evening is spent 
by those at home, provides everything necessary 
to make it as attractive and comfortable as one 
could wish. An outlet in the center of the floor 
provides a ready connection for the reading lamp 
and a table lamp or sewing machine. This elim- 
inates the use of long cords to the side walls or 
of running the cords up to the fixture above. 

With a double outlet in the baseboard where 
the piano lamp or player piano remains attached 
an extra connection is always available for the 
electric fan, vacuum cleaner or phonograph. Wall 
brackets on either side of the windows at both 
ends of the room provide an artistic and prac- 
tical lighting effect. Additional wall outlets near 
the fireplace permit the use of candelabra on the 
mantel, or for wall brackets if so desired. The 
lights are controlled by a switch placed con- 
venient to the entrance of the room. 


BEDROOM AND BATH. 


Cheerfulness and comfort are greatly increased 
by ample provision for electricity in the bedroom 
and bath. “As designated in the booklet, the vut- 
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Wiring Pian for Bedroom and Bath. 


NOTE —Out'et for veiling fixture (A). Brackets on 
wail on either side of dressing table (B). Wall brackets 
or either side of mirror in bath room (C). Outlet near 
lasin in bath room for radiator, vibrator or hair dryer 
(Do. Outlets cn either side of bed for reading lamp, 
milk warmer or heating pad (E). Outlet near bath room 
deor for electrice fan or radiator (F). Outlet near dress4 
ing table for curling iron, drying comb or vibrator (G). 
Light in wardrobe automatically controlled by opening 
und ctosing of door (H). Switch near entrance (I). 
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lets in the ceiling and side wall allow plenty of 
lights in the places where they are always needed 
for dressing in the greatest comfort. The brack- 
ets on either side of the mirror in the bathroom 
will be found indispensable after they are once 
used. There is an outlet provided near the basin 
which permits the convenient use of a radiator, 
vibrator or hair dryer. 

In the bedroom two outlets are placed near the 
bed for connecting the reading lamp, milk warm- 
er or heating pad. Another outlet is located near 
the bathroom door for an electric fan or radia- 
tor. A wall outlet near the dressing table is con- 
venient for the quick use of the curling iron, 
drying comb or vibrator. A light is provided for 
the. wardrobe, which is operated automatically 
with the opening and closing of the door. The 
lights are controlled from a switch near the en- 
trance. The main bedroom is provided with a 
master switch which controls the lights through- 
out the house. 


AN ELECTRIC SERVANT IN THE KITCHEN. 


“Time and effort are reduced to a minimum in 
a well-planned kitchen,” says the booklet. There 
is an electric cooking range permanently con- 
nected to an outlet at the baseboard. A double 
outlet is placed near the sink for the dishwasher, 
which may be permanently attached, and for 
connecting the utility motor, coffee grinder, ice 
cream freezer, cake mixer, etc. An additional 
outlet is installed on the opposite wall at a con- 
venient height to avoid bending when attaching 
the fan or other appliances. 

There is a lighting bracket on the wall between 
the windows to thfow the light directly on the 
sink and dishwasher, while general illumination 
is provided by the ceiling fixture in the center of 
the room. A light is installed on the back porch 
and operated from a switch inside the door. The 
pantry has an outlet for refrigeration and an 
extra outlet for the portable stove, plate warmer, 
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Wiring Plan for Model Kitchen. 


NOTE.—© 
near sink for- d 


utlet for electric range (A). Double outlet 
g k ish washer and utility motor (B). Light- 
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fixture (g) = electric fan or other appliances (D). Ceiling 
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drink mixer, etc. A ceiling light and a bracket 
lamp afford ample illumination for the pantry. 
In the laundry, which is frequently found in 
the basement of the home, the first requisite is 
the electric washer and wringer combined in one 
machine. The outlet for the washer is placed 
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Wiring Plan for Living Room. 


NOTE.—Outlet in center of floor for reading or table 
lamp (A). Double outlet in baseboard for piano lamp or 
player piano and for electric fan, vacuum cleaner or 
phonograph (B). Wall brackets on either side of win- 
dows at th ends of room (D). Wall outlet for bracket 
or candelabra on mantel (E). Wall switch near en- 
trance (F). 


near the stationary tubs. It is becoming the 
habit to install in the laundry a drying room for 
rainy or wintry days. In this room an outlet is 
provided for an electric fan, or a double outlet 
may be installed where an electric radiator is 
used in connection with the fan for drying the 
clothes. l 

Electric service in the laundry minimizes the 
greatest task of all the home work. For that 
reason the housekeeper should be induced to have 
the laundry as fully equipped as possible. The 
electric ironer, or mangle, saves a great deal of 
time and energy in the ironing of all flat work. 
For the ironer an outlet may be installed in one 
of the walls of the laundry, near the drying room. 
On the opposite side, convenient to the ironing 
board, an outlet is installed in the wall for the 
attachment of the electric flatiron. The room is 
evenly lighted from a drop light near the center, 
while a bracket lamp should be placed directly 
above the ironing board. 


PROGRESS IN THE CALIFORNIA CAMPAIGN. 


Missionary work of the National Electric 
Light Association booklet will be considerably 
augmented in and around Los Angeles when a 
model electric home, similar to those in San 
Francisco and Oakland, Cal., is thrown open to 
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the public in September. This model home, like 
those in the other two cities, is part of the pro- 
gram of the California Electrical Co-operative 
Campaign. It affords the public an opportunity 
to see an actual demonstration of the value of 
convenience outlets and the various electrical 
appliances which may now be had for equipping. 
the modern home. 

The Department of Public Service of Los 
Angeles is lending strong support to the electrical 
campaign. A recent bulletin of the light and 
power bureau of this department contained a 
tentative wiring plan for a modern home, the use 
to which each outlet might be put being incor- 
porated in the plan. The bulletin advised the 
public to “wire the house complete for sufficient, 
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Wiring Pian for Laundry. 


_ NOTi.—Outlet near tubs for washer (A). Outlet for 
ironing machine (B). Outlet for electric flatiron (C). 
Drop light in center of room (D). Wall bracket above 
ironing board (E). Switch for controlling lights (P). 
Electric clothes dryer (G). 


convenient and decorative illumination, as well as 
for the use of modern labor-saving appliances.” 

One of the features of the model home plan 
presented by the Los Angeles Department of 
Public Service is a screened porch in the rear 
fully wired for laundry appliances, including a 
water heater and ironing machine. There are 
also two terraces, one front and one rear, with 
outlets designated for lights, and any other con- 
venience appliances. 

In addition to its many other electrical activi- 
ties the advisory committee of the campaign has 
undertaken educational work on industrial light- 
ing. This work is built up around two exhibits, 
one in San Francisco and one in Los Angeles, 
both modeled after the industrial lighting exhibit 
shown in Pasadena during the last convention of 
the National Electric Light Association. Com- 
petent men are in charge of the two exhibits and 
occasional lectures on industrial lighting are 
given. The combining of industrial lighting with 
residential wiring in the campaign at this time 
' serves to greatly increase the stimulus of the 
electrical idea in that state. And the effects of 
the California campaign are being beneficially 
extended throughout the entire country. 
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PLAN CHEMISTRY AID TO INCREASE 
INDUSTRIAL PRODUCTION. 


Increased production through chemistry is to 
be the keynote of the reconstruction convention 
of the American Chemical -Society to be held in 
Chicago, Sept. 6-10. The convention will be un- 
der the auspices of the Chicago Section of the 
society, working in co-operation with the Chi- 
cago Association of Commerce. 

The council of the society will be the guests 
of the Chicago Chemical Club, Monday noon, 
Sept. 6, and following its afternoon session will 
be entertained at dinner by the Chicago Section. 
The general meeting of the society will be held 
Tuesday morning at the Congress Hotel, which 
is the official headquarters. It will be continued 
Tuesday afternoon in the Patten gymnasium at 
Northwestern University. Following the scien- 
tific meeting there will be, weather permitting, a 
unique outdoor smoker on the campus of the 
university, which borders on Lake Michigan. A 
band concert, organ recital and outdoor sports 
will provide the amusement. All meetings of 
the various divisions and sections at which papers » 
will be read will be held in the buildings of the 
University of Chicago. 

Dr. William A. Noyes, head of the depart- 
ment of chemistry of the University of Illinois. 
Urbana, Jll, is the president of the society, and 
Dr. Charles L. Parsons, Washington, D. C., is 
the secretary. The officers of the Chicago Sec- 
tion include Dr. W. Lee Lewis, chairman, R. J. 
Quinn, secretary, and E. M. DeBeers, treasurer. 


PLANS PROGRESSING FOR COMING 
I. E. S. CONVENTION. 


As has already been announced, the date for 
the next annual convention of the [luminating 
Engineering Society, to be held in Cleveland, 
originally set for Sept. 27-30, has been changed 
to Oct. 4-7. The change was made to avoid con- 
flict with the American Legion convention to be 
held in Cleveland the last week in September. 

While the complete program is not yet avail- 
able, the committee is planning to make this con- 
vention carry a popular appeal not only to tech- 
nical men but to all those in any way interested 
in illumination. Attendance of jobbers, dealers. 
contractors, architects, educators and others who 
can put the better-lighting idea before the public 
is being solicited. Keen interest in the plans is 
being displayed and indications point to a big 
success for the convention, which is expected to 
bring out a large attendance. 

The committee in charge of arrangements is 
as follows: General convention committee, J. E. 
North, Cleveland Electric IHuminating Co., chair- 
man; W. M. Skiff, National Lamp Works, vice- 
chairman; reception committee, G. E. Miller. 
Cleveland Electric Illuminating Co., chairman; 
publicity committee. H. S. Greene, National Car- 
bon Co., chairman; entertainment committee. 
J. M. Smith, Ivanhoe-Regent Works, chairman: 
finance committee, George S. Milner, Erner Elec- 
tric Co., chairman; hotel committee, A. M. Col- 
lins, Western Electric Co., chairman; attendance 
committee, G. S. Black, Cleveland Engineering 
Society, chairman; registration committee, J. L. 
Wolf, Builders Exchange, chairman. 
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Retailing Electrical Appliances 
Through Chain Stores 


Chicago Company Organizes to Centralize Operation of Chain 
Stores Devoted Exclusively to the Merchandising of Electrical 
Household Appliances — Special Training Given to Salesmen 


Chain stores dealing exclusively in electrical 
household appliances are following in the wake 
of cigar, grocery and other kinds of chain stores. 
One of the recent organizations in the electrical 
field is the Home Appliances, Inc., of Chicago. 
This company opened its first store about a year 
ago. Since that time it has opened two more 
stores in Chicago and is preparing to open three 
more in the next month or two. Later it is in- 
tended that the chain will include stores in Joliet, 
Elgin and other cities in Illinois and adjoining 
States. 

The stores of this company specialize in the 
retailing of electrical appliances for the home. 
They will handle no wiring contracts. While the 
company will deal exclusively in Western Elec- 
tric products, it has no connection with the West- 
ern Electric Co. other than a contractural one 
covering the supplying of merchandise, according 
to the officers of the retail company. 

Salesmanship is the chief consideration gov- 
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erning the management of this chain of stores. 
But it is salesmanship in the broadest sense of 
the term. It involves a careful study in window 
displays and the arrangement of the merchandise 
within the stores in the most attractive manner 
possible. There is a competent manager in charge 
of each store. There is also a cashier and as 
many salesmen as the business of each store 
warrants. Each individual receives special train- 
ing for his or her post at the hands of the officials 
of the company. The person whose duty it is to 
dress the show window must study the value and 
appeal of each appliance when placed in the most 
attractive manner in a demonstration or display. 
The full value of lighting of the display must 
also be taken into consideration. There must be 
no inharmonious note about the finished display 
when it is disclosed to the street crowds. 

One of the best examples of window display 
arrangement in the stores of the Home Appli- 
ances, Inc., may be found at the store at 4123 
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View of Front of the Madison Street Store of Home Appliances, Inc., Chicago. 
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Interior of Madison Street Store of Home Appliances, Inc., Chicago. 


Madison street, where the window expanse lends 
itself naturally to a display of large appliances. 
In this window, a view of which is presented 
herewith, four electric washing machines form 
the principal. feature. These washers are ar- 
ranged in a semi-circle with one of the wringers 
attached and swung to crown the center of the 
picture presented by the display. A. tall floor 
lamp in the rear of the wringer dresses the scene 
more completely. On a small dias in the center 
of the display rests a portable electric sewing 
machine, flanked by a few small table appliances 
and portable lamps. Two vacuum cleaners placed 
upright at equal distances from the center and 
the ends serve to break what might otherwise be 
a monotonous level presented by the tops of the 
washers. A few lamps appropriately placed and 
two show cards complete the arrangement. 

Just as much care is taken in the dressing of 
the window space in the store at 6530 South 
Halsted street, where the central street entrance 
divides the display space into two parts. These 
spaces are, however, sufficiently large to permit 
the featuring of an electric washer in. each win- 


-dow. Several vacuum cleaners and some well 


arranged table appliances complete the displays. 
Extreme neatness and an artistic blending of col- 
ors prevail in all the window displays of the com- 
pany. 


SYMMETRICAL ARRANGEMENT OF DISPLAYS ON 
THE SALES FLOORS. 


In the arrangement of the sales floors in the 
stores a certain symmetry is presented by placing 
the appliances in departments, or arranging each 
kind in groups by themselves. In the Halsted 
street store the washers are placed in a row along 
the left wall and in another row in the center 
near the rear of the store. On the right are 


placed the vacuum cleaners and dish washers, 
while the small appliances and package goods oc- 
cupy shelves in the rear. In front of the shelves 
are two glass showcases, and convenient to them 
is the cash register and office. 

Washers predominate in the Madison street 
store, there being a row on each side as well as 
in the center. The vacuum cleaners are also 
placed in groups, one on either side of the room. 
Small appliances occupy tables at one side in the 
rear of this store, while on the other side are the 
package goods, wrapping counter and eash regis- 
ter. The office occupies a small cubical in a rear 
corner. The floor in this store is of neatly pat- 
terned tile, enhancing the artistic arrangement of 
the salesroom. 


TRAINING SALESMEN TO SPECIALIZE IN CHAIN- 
STORE SERVICE. 


Much of the effort of the salesmen in this com- 
pany 1s devoted to furnishing genuine service to 
the customer with the appliances sold. These 
salesmen are trained to realize that many of the 
people who buy appliances today do not have a 
full appreciation of the necessity for proper care 
and application of them. The salesmen must 
diplomatically impress the customer with the 
proper knowledge as to electrical application, the 
economy and safety in proper connections and 
the turning off of the current as soon as the work 
of the machine is finished, the oiling of the parts 
and numberless other little points that will cause 
the appliance to stay sold after it is in the home. 

Since the rendering of this class of service is 
considered the greatest asset that a salesman can 
have in an establishment that is devoted exclus- 
ively to the sale of electrical appliances, it is nec- 
essary that he acquaint himself thoroughly with 
each article he is called upon to sell. He must 
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not only know the machine and its operations, put 
he must know the proper electrical connections, 
the amount and cost of electricity required to op- 
erate it and the knack of imparting all such in- 
formation correctly and convincingly to the pros- 
pective customer. 

Since but one make of an appliance is carried 
in these stores the salesmen are not required to 
learn the peculiarities of other kinds. In the 
making of a sale of a washing machine, for in- 
stance, the salesman must be prepared to go to 
the house of a customer and demonstrate its 
proper use by doing a washing himself. The 
following week he may be required to go to the 


house of the same customer and watch, or super- 


vise, a washing done by the customer herself. 
Perhaps a month later he will visit the house 
ostensibly to learn how the washer is behaving. 
In reality he is using the “service” to sell other 
appliances. Having gained the confidence of the 
customer he does not find it so difficult to direc‘ 
her interest in the purchase of a vacuum cleaner 
or other appliances. , 

Under the chain store system it is possible, ac- 
cording to the officers of the Home Appliances. 
Inc., to interest high-priced men in the central 
office organization. These men are capable of 
giving efficient training to the men who are se- 
lected to manage the stores, to the salesmen and 
to the bookkeepers and cashiers. They also point 
to the economy of purchasing their stock in larve 
quantities and centralizing the bulk of the ac- 
counting and advertising. 


SPECIAL POST-GRADUATE TRAINING 
FOR TECHNICAL MEN. 


Western Electric Co. and Columbia University Ccm- 
plete Arrangements Whereby Technical S‘udents 
Can Have Full Opportunity for Study. 


Arrangements have been completed by the edu- 
cational authorities of the Western Electric Co 
and the faculty of Columbia University to enable 
employes of the former to carry on post-graduate 
courses coincident with their regular duties. This 
system has been limited to the members of the 
engineering department where more than 3000 
‘echnical students are eligible to take advantage 
ot the offer. Approved graduates cf colleg>; 


_ and scientific schools may pursue graduste work 
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for masters’ degrees and fulfill the requirements 
in two calendar years, this period being only 
twice the time required by regular full-time 
study. 

The hours of the work in the engineering de- 
partment of the Western Electric Co. have been 
especially arranged to provide those who attend 
the classes at Columbia with full opportunity for 
study. The salaries of such students are ad- 
justed to the individual circumstances and meet 
all hivire ard iuition charges. Admission is de- 


Interior of Halsted Street Store of Home Appliances, Inc. 


pendent on an adequate grounding in mathe- 
matics and physics. After the candidates are 
nominated by the officials of their departments 
they must meet the academic qualifications of the 
university. Several of the more qualified em- 


_ployes have been permitted to undertake work 


for a doctorate at Columbia. 
A special course of training in technical work 


-has also been started by the company itself to 


instruct graduates of arts colleges in its engi- 
neering methods. A month is set aside by the 


. educational authorities for ground work and 


after that activity is started in the laboratories. 
The entire course takes nine months. Outside 
reading and lectures are required during that 


period. 


VARIATION OF RESIDUAL INDUC- 
TION AND COERCIVE FORCE. 


Bureau of Standards Makes Experimental Proof of 
Relations Between Magnetizing 
Force and Flux. 


A report of an investigation to ascertain 
whether or not analytical expressions similar to 
the reluctivity relationship of Kennelly correctly 
represent the variation of residual induction and 
coercive force with the maximum magnetizing 
force is given in Scientific Paper No. 384. en- 
titled “The Variation of Residual Induction and 
Coercive Force With Magnetic Force,” recently 
issued by the Bureau of Standards, Washington, 
D. C. Hysteresis measurements were made on a 
number of samples covering a wide range of 
materials using magnetizing forces up to 2500 
gausses. The relationships H,/B, = a, + b,Hm 
and Hmn/H.=a,+b,H were found to hold 
within the limits of the probable experimental 
error. 


= —_—-- 


318 


Vol. 77—No. 9. 


Factors in Selecting Alternating- 
Current Motors | 


Induction and Synchronous Motors Each Have Particular Fields 
of Application and Have Different Operating Characteristics — 
Mechanical Features and Manufacturers Reputation Vital Points 


It is only within the past few years that the 
a-c. motor has been developed to a point where 
satisfactory and economical operation could be 
counted upon. Now, however, this class of mo- 
tors has come into general use, and it is the aim 
of this article to explain some of the considera- 
tions that should guide in purchasing at minimum 
cost motors best suited to the purpose intended. 
In general it may be said that much the same rea- 
soning applies to a-c. motors that has governed 
the choice of d-c. motors. 

In the choice of phase, single-phase, two-phase 
or three-phase, the purchaser is usually limited 
by the power available. Where there is a possi- 
bility of selection, the single-phase motor should 
be selected only after careful consideration of its 
various characteristics and the service rendered. 
The first cost is comparatively high, the efficiency 
and power-factor are apt to be a little low and, 
in the opinion of many engineers, the single- 
phase motor is more liable to give trouble than 
the other types, especially under hard service. 
Between two-phase and three-phase motors there 
should be little difference in cost and they have 
practically the same reliability in operation. The 
three-phase motor has slightly better characteris- 
tics and usually runs cooler under severe oper- 
ating conditions. Three-phase motors are be- 
coming practically the standard in a-c. work. The 
two-phase motor, as a rule, requires four wires 
to be brought from the source of supply against 
three for the three-phase, this slightly increasing 
the cost of installation. When lights and motors 
are to be operated on the same system, the two- 
phase arrangement has certain slight advantages 
in regard to the uniformity of the lighting. 


TRANSFORMERS ARE REQUIRED WITH CERTAIN 
MOTOR INSTALLATIONS. 


Generally the voltage also is determined by the 
source of supply; however, if transformers are 
to be used, any desired voltage may be obtained. 
If a high voltage is used for the supply (bv that 
is meant 2200 volts or over) it is quite desirable 
that motors of 250 hp. or over be wound for that 
voltage and connected directly to the line. It 
may be observed, however, that a motor wound 
for 4400 volts is about 25% larger than one de- 
signed for 2200 volts. Great care should be ex- 
ercised in the installation of high-voltage motors, 
and no one but an experienced clectrician should 
be allowed to touch the motor or its switches. 
The insulation of high-voltage motors is. of 
course, subjected to greater stresses than is the 
case with lower voltages, and especial care should 
he taken to protect the machine from moisture. 


If a high-voltage installation is considered un- - 


desirable. or motors of only moderate size are 
used, transformers can be installed and 220 or 


440-volt motors employed. These have prac- 
tically the same efficiency and operating charac- 
teristics as the high-voltage motor and may be 
somewhat lower in first cost. When the cost of 
transformers is taken into consideration, how- 
ever, the total cost of the installation is mate- 
rially increased. With motors of comparatively 
small size, the difficulty of providing proper in- 
sulation, both in manufacturing and application, 
makes the use of a 220 or 440-volt motor prac- 
tically a necessity. 

The frequency for which the motor is de- 
signed is also dependent on the source of supply. 
Frequencies of 25 and 60 cycles are the most 
common and may be considered standard, 
although other frequencies are sometimes em- 
ployed. A frequency of 25 cycles is generally 
used on long transmission lines, and is desirable 
for large slow-speed motors. The cost of trans- 
formers for 25-cycle service is considerably 
greater than for 6o cycles. The latter frequency, 
however, is considered best for general factory 
purposes, the ordinary sizes of induction motors 
used being available in a much greater range of 
speeds at this frequency. 


Inpucrion Morors SUITABLE TO Many SERv- 
ICES. 


In the choice of a-c. motors it will be found 
that the “squirrel-cage’ induction motor will 
meet the great majority of requirements. This is 
usually of the open type which is similar to the 
semi-inclosed d-c. motor as far as mechanical 
protection 1s concerned. The motor is so iittle 
affected by dust and the moving parts are of 
such rugged construction that it will operate suc- 
cessfullv in most of the locations where an in- 
closed d-c. motor would be required. Ordinarily, 
induction motors are not made inclosed, but 
when one is to be used in a very damp location. 
or it is desired for any reason, tight covers may 
be provided for the openings in the motor frame. 
This will decrease the capacity of the motor ex- 
cept when it is used on a very intermittent serv- 
ice, and the motor should, therefore, be selected 
with this in mind. To avoid this difficulty an in- 
duction motor has been developed which is totally 
inclosed, but is fitted with fans which draw air 
from an outside source, 

As is the case with the d-c. motor, a saving 
may sometimes be effected by ordering equip- 
ment for intermittent duty. However, the cases 
are not quite parallel as a d-c. motor of medium 
size requires from five to eight hours at full load 
to attain constant temperature, while an induc- 
tion motor of the same size may require only 
from two to four hours. When the rating of a 
motor 1s increased because of its use on inter- 
mittent service, there_is no increase in the mo- 
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mentary load that it can carry or start, except at 
the sacrifice of power-factor and efficiency as is 
done for crane ratings. 


SPEED VARIATIONS ARE SOMEWHAT ` LIMITED. 


The speeds available with a-c. motors are 
somewhat limited, but a high-speed motor should 
always be cheaper than one for low speed. With 
a frequency of 60 cycles, speeds of approximate- 
ly 3600, 1800, 1200, 900, 720, 600 or 514 r.p.m., 
etc., may be obtained at no load although few 
motors are built for 3600 r.p.m. The full-load 
speed is seldom more than 10% below the no- 
load speed. With 25-cycle motors these speeds 
are reduced in the ratio of 60 to 25. 

The speeds given above are what are com- 
monly known as synchronous speeds, and are 
never quite attained by induction motors. How- 
ever, at no load, the difference between syn- 
chronous speed and running speed is slight. 

The a-c. motor is perfect in regard to reversal 
of rotation, running equally well in either direc- 
tion without any adjustment or increase in cost ; 
the external controlling apparatus required for 
reversing is simple and inexpensive. It is, how- 
ever, essentially a constant-speed motor, and, 
with a few exceptions, speed regulation is un- 
attainable. 


GUARANTEES COMMONLY Mape Wiru INDUC- 
TION MOTORS. 


In selling an induction motor the maker will 
generally guarantee certain values for efficiency, 
power-factor, slip, starting torque and pull-out 
torque, the last two being expressed in terms of 
full-load torque. Clearance may also be given 
in some cases, and temperature rise 1s guaran- 
teed in the same manner as for d-c. motors. 

The importance of variations in efficiency de- 
pends entirely upon the amount and value of the 
power that will be saved. If a motor is to oper- 
ate 10 or 24 hours per day, and power is ex- 
pensive, a small difference in efficiency is worth 
considering. If the motor is to operate but an 
hour a day, or if power is very cheap, the effi- 
ciency is of little importance. 

Full-load power-factor is often of less impor- 
tance than the efficiency. A motor of low power- 
actor may have the same efficiency as one of 


at a low power-factor. The same generator 
would be capable of delivering 80 hp. at 80% 


- power-factor, 90 hp. at 90% power-factor or 100 


hp. at 100% power-factor. Regulation of the 
generator is also better when operating on high 
power-factor than on low. Since the power- 
factor of induction motors decreases quite rap- 


idly as the load diminishes, and as few motors 


run continuously on full load, the power-factor 
at one-half load is of considerable importance. 
Considering all conditions, the motor having a 
high power-factor is to be chosen where other 
factors permit. It is often cheaper in the end to 
buy the better motor and so avoid the paying of 
extra service charges. In all cases where cen- 
tral-station service is to be used, it is well to 
consult with the service company and determine 
what advantages or penalties will result from the 
use of motors with high or low power-factor. 


TORQUE AND Its IMPORTANCE IN Moror OPER- 
ATION. 


Starting torque is of comparatively small im- 
portance when the motor starts under light load, 
which is usually the case; there are, however, 


numerous exceptions such as elevating and con- ' 


veying machinery, long lines of shafting, ma- 
chinery with heavy flywheels, and all other cases 
where a heavy pull is required to start the load. 
Torque is the pull in pounds exerted at the face 
of a pulley 2 ft. in diameter, but it is often more 
convenient to express its value as a multiple of 
the pull exerted on a pulley of any size when the 
motor is carrying its full load at normal speed. 
One and one-half times full-logd torque is a 
figure frequently given for starting torque, this 
value being satisfactory in most instances. How- 
ever, a very heavy current will be required’ for 
starting when the actual load approaches that 
figure. If the load is above the specified figure, 
the motor may not start; if the load has great 
inertia and so requires a considerable time to be 
brought up to speed with the specified starting 
torque, the motor may become very hot before 
full speed is attained. This difficulty may be 
overcome by the use of a special motor, one 
method being to use a squirrel-cage motor with 
high-resistance end connectors. This will in- 
crease the slip and decrease the efficiency of the 
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higher- power-factor, in which case the former motor, but, as it adds little to the expense, is 
will tæke a larger current from the line although quite likely to prove the best method when only 
if conS taimes no more power than the latter. This a moderate increase of starting torque is desired. 
Will have the effect of increasing the losses in the When such a rotor is used it is necessary to rate 
‘\wme and in the generator, but, as these are nor- the motor with 20% less capacity than with the 

mally only a small percentage of the total load, ordinary rotor. If this method is not sufficient, 


they are in most cases negligible insofar as the 
user of the motor is concerned. The load on the 
engine will be practically the same in either case 
and the re is little choice between the two. In the 
Case of a large motor, or a group of small ones, 
on a l©ng transmission line, the power-factor 
May become of considerable importance. In this 
Case the loss in the line may be quite large, and 
the add ition caused by a low power-factor be 
of Teal amportance; or the higher current to be 
carried- gnight require heavier conductors for the 
me, which would very materially increase the 
ost. It should also be remembered that an a-c. 
Senerator is rated at an output of a given num- 
dat Of amperes, consequently the senerator can 


eliver more power at a high power-factor than 


or if the increased losses are too great a draw- 
back, a different type of winding should be 
employed. 

The pull-out torque, expressed as a multiple 
of full-load torque, is the maximum that the mo- 
tor can exert while running. When the pull-out 
torque is exceeded the motor will stop quite sud- 
denly, and cannot start again until the load 1s 
reduced to the value of the starting torque, which 
is considerable lower than the pull-out torque. 
Although the motor will heat very rapidly under 
a load approaching the value of pull-out torque, 
it is well to have this value as high as possible in 
order that the motor may not be brought to a 
standstill by the momentary application of a 
heavy load such as might be occasioned by the 
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throwing of a clutch, shitting a belt or the mo- 
mentary overloading of a machine tool. From 
two to three times the full-load torque is com- 
monly specified for pull-out torque. 


Heating Is tHe Limitixne Facror IN MOTOR 
LOADING. 


The heating of an induction motor ts its only 
limitation as to load-carrying capacity, up to the 
time that the pull-out value is reached; it can 
operate on such a load for only a brief period 
without danger of a complete burn out. Lower 
loads can be carried for a longer period, and the 
motor should be able to carry 25% overload 
without excessive heating. Such an overload 
capacity should be included in specifications. 

The slip, usually expressed as a percentage, 1s 
the amount of reduction from synchronous speed 
that is found when the motor is operating under 
full load. Like the slip of a belt, it is a direct 
loss of power. 
varies from 3 to 10%, it being customary to con- 
sider the motor as running at constant speed for 
ordinary service. 

In spite of the loss in efficiency, a motor with 
comparatively high slip is desirable for driving 
certain classes of machinery such as those pro- 
vided with heavy flywheels or having a recipro- 

cating motion. The variation of speed with load 

will allow the flywheel to fulfill its function, or 
the motion of the machine to be reversed, with- 
out subjecting the motor to a heavy overload and 
causing violent fluctuations in the line current 
and voltage. In some cases it may even pre- 
vent the pull- -gut torque being exceeded. An in- 
crease in slip is obtained by providing the ro- 
tating part of the motor with a winding of higher 
resistance than would otherwise be used, which, 
as previously stated, also increases the starting 
torque. 


Wounpb Rotor Gives SPECIAL ADVANTAGES TO 
A-C. MOTORS. 


When an exceedingly heavy starting torque is 
desired, when the motor ts frequently started and 
stopped under a moderate torque and the heavy 
fluctuations of current caused thereby are annoy- 
ing, when a comparatively slow rate of accelera- 
tion is desired or where speed regulation is to be 
obtained by an operator in constant attendance, 
the squirrel-cage winding on the rotating part of 
the motor is replaced by an open winding con- 
nected to collector rings on the shaft. These 


rings are connected by brushed and suitable leads 


to a controller, the operation of which introduces 
a variable amount of resistance into the circuit 
formed between `the collector rings. Such a ma- 
chine is known as a “wound-rotor” induction 
motor. 

In the cases previously described the slip and 
starting torque were increased by permanently 
increasing the resistance of the rotating element. 
In the present case the resistance can be varied at 
the will of the operator, and may therefore he 
carried to a far higher value in starting than 
would be permissible if it were to be left per- 
manently in circuit. Although the speed of the 
motor may be in this wav-reduced to any desired 
extent, the operation at low speeds will be very 
inefficient. 

Clearance between stationary and rotating 


In ordinary practice the slip 
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parts is exceedingly small on all induction motors 
so that a very rigid construction of shaft and 
bearings is desirable. To increase the clearance 
would require the loss of other valuable charac- 
teristics, but, other things being equal, the motor 
with the larger clearance is evidently to be de- 
sired. The purchaser should be very careful not 
to be misled by confusing “clearance” with “total 
air gap.’ The latter is sometimes given by sales- 
men without calling attention to the fact that its 
value is twice the clearance. 


CHARACTERISTICS OF SYNCHRONOUS MOTORS. 


The synchronous motor 1s seldom used except 
for large units. 
equally weil on single-phase, two-phase or three- 
phase circuits, but its general use is limited be- 
cause of the fact that there must be a supply of 
direct current to excite its feld magnets and that 
in its simpler forms it is not self-starting. When 
its fields are properly excited and it has been 
brought up to speed, current may be thrown on 
from the main supply at the instant that syn- 
chronism is indicated by lamps or by a suitable 
instrument on the starting panel. Synchronous 
motors may be brought up to speed in a number 
of different ways, in the larger installations it 
being common practice to start the machine with 
a d-c. motor mounted on the main shaft. How- 
ever, an a-c. motor of the induction type may be 
used for starting, and, in many cases, the motor 
itself 1s made self starting by the addition of a 
squirrel-cage winding to the field structure. If 
the frequency of the supply circuit remains con- 
stant, this type of motor will run at absolutely 
constant speed from no load up to a very heavy 
overload: when the overload becomes too great 
the motor will stop suddenly. 


POWER- ACTOR VARIABLE WITH SyNCHRONOUS 
MOTORS. 


Although the above distinguishing character- 
istics may be valuable in some instances, a more 
important factor is its ability to run at almost 
any desired power-factor. Varying the strength 
of the direct current exciting the field magnets, 
which may readily be done by an attendant while 
the machine is running, will cause a variation in 
the power-factor. In this manner the power- 
factor can not only be raised to 100%, but can be 
made to neutralize the effect of other apparatus 
having a lower power-factor. 

In order to insure reliability and continuous 
service under severe working conditions, one 
must be guided by much the same consideration 
as in buying d-c. motors or any other kind of 
electrical or mechanical apparatus. Secure a ma- 
chine that is heavy enough for the work: do net 
trv to make a 10-hp. motor carry a 20-hp. load. 
Although mere weight is not a criterion of ex- 
cellence, from a ‘mechanical standpoint one 
should be sure that the manufacturer has not 
gone too far in his efforts to save material. Spe- 
cial attention should be given to see that the 
bearings are properly constructed and large 
enough to deliver the service expected of them. 
Most important of all, buy of a firm with an 
established reputation, one in whose engineering 
ability, skilled workmanship and conscientious- 
ness in turning out a first-class product is thor- 
oughly assured. 


It may be constructed to operate . 
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How Do You Keep Track of Your 
Wiring Jobs and Stock? 


Inadequate Record Keeping and Cost Finding Results in Much 
Unprofitable Work for the Contractor and Unsatisfactory Treat- 
ment of Some Clients—Standardized Methods Slow of Adoption 


Gone are the days when the electrical wiring 
contractor kept his accounts within the circum- 
ference of his hatband, or jotted them down on 
a torn bit of paper to be discarded as soon as 
the job was finished. That kind of bookkeeping 
belongs to the days—only a few years back— 
when the electrical contractor’s shop consisted of 
a pair of pliers and a roll of tape carried in the 
hip pocket. Those were the days when he bought 
his supplies from the local hardware store just as 
he needed them for each individual job. 

Although there is a strong tendency toward a 
standard method of record keeping and cost 
finding in the modern school of contractor- 
dealers, most of them still cling to at least a parc 
of some system of bookkeeping they originated— 
or borrowed from someone else—when they first 
started in business. Of course, they have been 
amending and building up their accounting sys- 
tems as they have found spots that were weak 
or inadequate to the wider development of their 
business. But it is the advent of electrical appli- 
ances for household use and the addition of mer- 


The Society for Electrical Development has 
worked out an adequate system of standardized 
accounting for retail merchandising. The Na- 
tional Association of Electrical Contractors and 


HOME ELECTRIC COMPANY Date Started 


Dealers has also placed at the disposal of wiring 
contractors some of the best talent in the industry 
in an effort to standardize the making of esti- 
mates and the keeping of records and costs of 
work and materials. The National Electric Light 
Association has also been doing excellent work 
along these lines for 1ts members, particularly in 
the matter of estimating standards. As the re- 
sult of these efforts there has been a wide reform 
in the past two years in the matter of eliminating 
guesswork in favor of positive knowledge of the 
business based upon actual figures. 


Jos Reports AND STOCK CHECKING. 


The electrical contractor is a very busy man, 
and yet he wants to keep in close daily contact 
with his accounts; therefore, the best accounting 
system is that which is the simplest to manipu- 
late and which discloses results without too much 
effort or the employment of a trained accountant 
to analyze and interpret the figures. Bookkeep- 
ers are, of course, indispensable where the busi- 
ness of the contractor is sufficiently large to re- 
quire the greater part of his time and attention 
in estimating new work and keeping a genera! 
supervision over the jobs in progress. 

The first requisite toward a proper check on 
contract work and supplies is a supply of appro- 
priate blanks. These usually consist of daily re- 
ports of the wiring foremen, shop foremen and 
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Form of Job Report Used by the Home Electric Co., Chicago. 
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Front and Reverse Side of Stock Form of Job Report Usea ty Many Evccirical Contractor.. 


stock-keeper ; job reports for keeping account of 
the kinds and quantity of supplies taken out and 
used on the job, record of location of the outlets, 
etc., the cost of each item of supplies, number 
and time of each workman, and the number and 
‘cost of each item returned unused or damaged 
at the completion of the job. 

One job report blank in much favor among 
some contractors contains in the first column a 
list of every item that can possibly be used on 
any job. In the next column the number or 
quantity of each item drawn from the stockroom 
and taken out on the job is set down by the fore- 
man in charge of that particular job. In other 
columns the cost of each item is listed, and also 
the total cost where more than one of an item is 
requisitioned ; the amount charged for the items 
in the estimate; the number or quantity of items 
returned; the totaled estimate cost of each item 
used, etc. Even the tools used on the job are 
accounted for in a blank of this nature, since all 
tools are requisitioned the same as the supplies 
from the stock-keeper, and credit given upon 
their return. 

Such a job report affords the contractor ready 
information concerning the costs on each job, at 
the same time furnishing the bookkeeper a clear 
and concise record for entry into the books. The 
blank itself affords the contractor ready refer- 
ence in the making of future estimates on jobs of 
a similar nature. 

Contractors have in the past and many of them 
still design their own report blanks and have 
them printed locally. There are, however, a 
number of places where very adequate blanks 
may be procured in any quantity at a more rea- 
sonable rate because they are printed in large 
quantities from stock forms and may be used 
without the name of the contractor or contract- 


ing company printed at the head. Should the 
contractor desire to have his firm name printed 
at the head of the blank reports he can have it 
done at a local printer’s shop, or use a rubber 
stamp. 

A reproduction of one of these stock forms 1s 
presented herewith, showing the itemized stock 
report on the face of a sheet the size of a regular 
letterhead. On the back is printed the blank for 
recording the location of outlets, switches, etc., 
in the different rooms of the building. Some of 
the blanks make provision for the installation of 
household apphances. 


STOPPING THE LEAKS IN THE STOCKROOM. 


“Before I established modern methods in 
stock-keeping I must have lost considerable of my 
profit in some such wasteful practice as failing to 
keep a check on supplies and materials furnished 
tc employes,” said one contractor-dealer who has 
built up a successful contracting and merchan- 
dising business in Chicago, starting only a few 
years ago with a pair of pliers and a business 
card announcing his residence and telephone 
number. 

This contractor now does his own buying of 
supplies and materials wholesale and employs a 
reliable young man to maintain his well-equipped 
stockroom. The stock-keeper receives and re- 
cords every item coming into the establishment. 
He receives and honors requisitions for stock 
only from the superintendents of the wiring 
crews, his books permitting him to quickly and 
easily charge out any and all stock requisitioned. 
and to tell at a glance the quantity of each item 
on hand at any moment of the day. When the 
superintendent of the workshop or fixture-assem- 
bly department wants any material he also must 
make requisition on the stockroom keener. 
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charging the stock and work against the job for 
which it is intended and forwarding his memo- 
randa to the office. 

“We are making our estimates with more care 
than formerly,” said the contractor mentioned 
above. “We try to select our electricians with 
better care and to know the capacity of each one 
for work. We thus know very closely how much 
to estimate for the time of the men on any par- 
ticular kind of work, We keep close tab on the 
market prices of materials and, while the ele- 
ment of fluctuation in prices is an uncertain 
factor these days, we keep within a safe limit in 
figuring costs of materials. Before the final 
figures of the estimate are ready for presentation 
we have taken into consideration everything, 
even to the wear and tear on the tools and the 
cost of indemnifying our men against accident.” 


HIGH-VOLTAGE MOTORS INSTALLED 
ON A FLOATING DOCK. 


Control Apparatus and 2400-Volt Variable-Speed, 
Wound-Rotor Motors Feature Electrical 
Equipment on Dock. 


One of the most interesting features of the 
new 10,000-ton floating dock of the W. & A. 
Fletcher Co., Hoboken, N. J., is the use of 2400- 
volt motors for operating the pumps. 

Heretofore, only low-voltage (440 volts or 


10,000-Ton Fietcher Floating Dock, Equipped With 2400- 
Volt Motors. 


less) motors have been used on docks, and 
where high-voltage current is supplied to the 
shipyard by a central-station company, it has 
always been customary to reduce the voltage by 
transformers before the power is distributed to 
the motors and other electrical equipment. But 
in the case of the Fletcher dock, a practice that 
is becoming general in other industries has been 
followed; namely, to utilize the high-voltage 
current without voltage reduction for large mo- 
tors and thus reduce the cost of the transformer 
installation. 

The Fletcher dock, which consists of two sec- 
tions, one of four pontoons and the other of five, 
is equipped with eighteen 12-in. centrifugal 
pumps, each with a rated capacity of 2200 g.p.m. 
and a maximum speed of 500 r.p.m. These 
pumps are arranged in four groups, one in each 
wing of the two sections, and each group is driv- 
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en through a lineshaft by a motor—a 200-hp. 
motor driving five pumps in each wing of the 
larger. section, and a 125-hp. motor driving four 
pumps in each wing of the smaller section. The 
motors, which are of the Westinghouse variable. 
speed, wound-rotor type, are located in houses 


A-C. Motor Driving Centrifugal Pumps Through Line- 
shaft—Control Panel and Grid Resistance at Left. 


on the wings and are geared directly to the 
lineshafts. 

The control of all of these motors is centered 
in a small brick house on the pier at the end of 
the dock. Here there is a panel on which are 
mounted four small master controllers, one for 
each motor; an operator stationed here can start, 
stop, slow down or speed up any or all of the 
pumps as the dockmaster directs. The master 
controllers do not control the motors directly, but 
control the opening and closing of magnet 
switches, which are mounted on panels in each 
motor house and make the actual motor connec 
tions. Hence, the master controllers do not 
handle the heavy, high-voltage motor current, 
but only small low-voltage auxiliary currents for 
operating the switches. The wiring of the con- 
trol circuits is therefore inexpensive, and the 
master controllers are perfectly safe to handle. 

Mounted on the same panel with the master 
controllers are four ammeters, one for each mo- 
tor, which gives the operator full information as 
to the performance of the motors and enables 
him to tell at a glance if all are operating 
properly. 
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View of Panelboard With Four Small Master Controllers, 
Installed on Floating Dock. 
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AN AMERICAN GOLD DREDGE FOR 
NEW ZEALAND FIELDS. 


Gold Is. Recovered at a Remarkably Low Cost With 
7 Motor-Orerated Dredge and Washing 
Equipment. 


An example of the far-reaching activities of 
American industry is to be found in a gold 
dredge that has been designed and constructed in 
this country for the purpose of operating in 
New Zealand gold fields. This dredge is being 
built by the New York Engineering Co., and 1s 
along the type of dredge constructed for oper- 
ations in Alaskan fields. The hull is 115 ft. 6 ins. 
overall, its beam is 50 ft., its depth ts 11 ft. and 


it is built of kauri pine. Power for dredging, 


pumping and shifting position is furnished by 
Westinghouse electric motors, while 12 men 
working four to a shift constitute the crew. 

The general method of dredging is as follows: 
The digging ladder carrying the buckets is low- 
ered and dirt is scooped up. This dirt is dropped 
on the conveyor belt and is carried to the screen. 
Here it is screened and washed and the refuse is 
dropped from the screen to another conveyor 
belt on which it is carried to the stacker and de- 
posited. The pay dirt that remains is further 
washed on gold tables, or laundries, and then 
passed to a gold box where the gold is recovered. 
Remaining deposit in this gold box are treated 
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Motor-Operated Dredge for Digging Gold. - 


about once a week with mercury so that all of 
the gold is obtained either in nuggets or in the 
form of an amalgam. 

A winch motor is used to change the position 
of the dredge. On frequent occasions the dredge 
is shifted to shoal water and the pumps must 
then be brought into commission before it can be 
refloated. : 

The digging ladder carrying the buckets is 
100 ft. long and weighs 110,000 Ibs. There are 
73 buckets, each bucket weighing 3000 Ibs. when 
empty and having a load capacity of about 1050 
Ibs. Dredging is carried on at the rate of 18 
buckets per minute, and a linear speed of 54 ft. 
per min. is obtained from a 200-hp., slip-ring 
motor with a magnetic controller for reversing 
and 50% speed reduction. The screen is 40 ft. 
long with a diameter of 7 ft. and weighs approxi- 
mately 6500 Ibs. A 5o-hp. slip-ring motor oper- 
ates this screen at a speed of 7 r.p.m. About 
8000 gals. of water are used per minute in wash- 
ing, and the three pumps, high pressure, low 
pressure and nozzle pump, are driven by West- 
inghouse squirrel-cage motors of 125, 60 and 25 
hp., rating, respectively. 
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-A conveyor belt for the transportation of dirt 
from the screen to the stacker is 42 ins. wide and 
130 ft. long, and the stacker is operated by a 
4o-hp. slip-ring motor. Winch drive is furnished 
by a 25-hp. slip-ring motor, and a 10-kw. trans- 
former is used for lighting purposes. All motors 
are of the three-phase, 60-cycle, 2200-volt, a-c 
type and have special impregnated windings to 
protect them from moisture. Complete protec- 
tion is afforded the motor by overload and no- 
voltage release ; a time element attachment is fur- 
nished which permits a definite overload for a 
definite time before releasing. 

Power is furnished by a hydroelectric plant. 
and feeders are run along the ground to the 
dredge. As alternating current is used the dredge 
can be operated a considerable distance from 
the plant. | | 

Dredges of this type have operated on a cost 
basis of $0.065 per cu. yd., and in one instance 
where records are available 418,745 cu. yds. have 
been dug in a period of two vears. 


APPEARANCE OF WOMEN IN TRADES 
RELIEVING LABOR SHORTAGE. 


The assimilation of women in industrial plants 
to handle the less arduous types of work is prov- 
ing a big aid in offsetting the shortage of labor. 
When war conditions made it necessary to intro- 
duce a feminine personnel into several of its fac- 
tory departments, the Western Electric Co. 
through its efficiency engineers not only found 
that the women workers were as apt as the men 
they relieved but also that they suffered no per- 
sonal hardships from their new undertaking. 
The electrical industry also prospered through 
the new source of working forces that was thus 
established. 

The results of competitive tests which have 
been in process during the past year proved that 
the average woman 1s possessed of more initiative 
than the male shop employee and is more anxious 
to gain a position of responsibility. She has also 
demonstrated a higher state of morale and will- 
ingness to make the best of unknown conditions. 

There are more than 5,000 women now em- 
ploved by the Western Electric Co. at its Haw- 
thorne Works near Chicago. Onlv 1000 of these 
are in clerical positions, the greater majority 
working in the shops. 


TELEPHONE CABLE FOR SWEDISH 
GOVERNMENT. 


One of the most important steps in advance- 
ment in Europe since the great war has recently 
been taken by the Swedish government which has 
ordered from the International Western Electric 
Co. a long-distance telephone cable to be placed 
between Stockholm and Goteborg, a distance of 
more than 310 miles. This cable is the latest 
type used by the American Telephone & Tele- 
graph Co. and employs relatively small gauge 
wires but provides first-class service, due to tele- 
phone-repeater equipment. By this means a great 
number of circuits 1s provided in a relatively 
small cable at a cost considerably less than an 
equivalent number of open-wire circuits. This 
cable 1s only the first of a large network con- 
templated by the progressive Swedish govern- 
ment. e 
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EDITORIAL COMMENT 


The Contractor-Dealer Strikes 
His Strides 


No more phenomenal progress has been made 
in the electrical industry recently than in the 
field of household appliances. And step by step 
the contractor-dealer has kept pace with that de- 
velopment until today the retail electrical store is 
as familiar a sight a’ong the business streets of 
a city as the grocery store, the drug store, the 
hardware and other stores dealing in the necessi- 
ties of modern life. This great growth of the 
contractor-dealer store has been more remark- 
able during the past two years, and in that short 
period the owner of the electrical store has be- 
come as important a factor in the business life of 
the nation as the building contractor, the hard- 
ware merchant and others who cater to the com- 
fort, convenience and well being of human ex- 
istance. 

Less than five years ago the electrical con- 
tractor who did not carry his office unde: his hat 
and his tools in his hip pocket was a rare puter? 
His business card usually announced that ihe 
would do a good job of house or store wiring if 
one would just call at his residence or telephone 
him at the same place. When he obtained a con- 
tract he used to buy his supplies at retail from 
the hardware store. When he sold lighting fix- 
tures he had to assemble them on the job. He 
was usually looked upon as an ordinary mechanic 
without any particular business standing in the 
merchandising field. Since he seldom wore cuffs 
he usually figured his estimates on the wall, a 
piece of board or the back of an old letter. 

Today we find that the contractor of old has be- 
come the contractor-dealer. He has his own store 
in which his stock of appliances are often dis- 
played ina manner that would do credit toa jew- 
elry store. He has his own workshop in which he 
does all the fitting-and assembling ready for in- 
stallation on the job. He has his own stockroom 
in which he carries an adequate amount of sup- 
plies and materials which he now purchases 
Wholesale. He has salesmen for his appliances 
and lighting fixtures, a bookkeeper and a system 
of accounting that protects him—or should pro- 
tect him— from errors and losses in business. He 
employs. competent men in his shop and elec- 
tricians who know how to comply with the vari- 
ous codes, city and national. 

The contractor-dealer today has his local, sec- 
tional and national Organizations, all of which 
are progressive and helpful. He also has a most 


helpful ally in the Society for Electrical Devel- 
opment. Today the central-station companies 
smile upon and encourage him, frequently co- 
operating with him in campaigns to the mutual 
heneft of both and the industry in general. If 
he progresses in the next few years as he has in 
the immediate past, the contractor-dealer will be- 
come a modern Goliath in the electrical industry. 


Dishwashers as a Hygienic Boon 
A powerful sales talking point and one which 

is well worthy of beins capitalized to the full by 

the manufacturers of and dealers in electric 


‘dishwashing machines was recently offered by 


Surgeon James G. Cummings, U. S. Army, in 
reperting upon the influenza epidemic among an 
institutional population of 252,184. — 

According to this report, among an institu- 
tional population of 252,184, the influenza case 
rate for that group eating from plates and uten- 
sils washed by hand was 324 cases per 1000 in- 
reales ic compared with a rate of 108 per 1009 
„cates from that group eating from = dishes 
washed by dishwashing machines. 

Influenza is literally a malady that goes from 
hand to mouth; there are many more that co 
like vise, but which have come in for less promi- 
nence. Nevertheless they should be combated 
by every feasible means. According to the above 
figures, hand washing of dishes permits at least 
one disease to attack three times as many per- 
sons as does machine washing 

Washing dishes by machine instead of by hand 


‘reduces very largely although not entirely the 


human touch. Dishwashers permit the use of 
more thorough washing and very much hotter 
water, and perhaps here is found the real reason 
for the superiority of the washing machine 
Whatever the reasons, there seems reasonable 
proof and every theoretical justification for con- 
sidering the dishwashing machine as a machine 
for overcoming a custom that is as unhealthy as 
it is unsatisfactory, namely, hand washing of 
dishes. It appears, therefore, that there may 
almost be a moral obligation for hotels, hospitals, 
restaurants and aboardship and other places 
where many people come into contact through 
the medium of eating utensils to do away with 
hand washing altogether. 

The manufacturers of dishwashing machines 
and dealers and central stations in general would 
do well to capitalize the hygienic as well as the 
time and labor-saving potentialities of the elec- 
tric dishwashing machine. 
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THE WEEK’S NEWS 


Reports of Important Meetings, Developments and Other Happenings of the Electrical 
y Industry and Its Allied Interests 


PUBLIC-RELATION SECTION N. E. L. A. 
PLANS MUCH WORK. 


Policy to Be Formulated That Will Harmonize the 
Interests of Industry and the Public— 
Publicity Program Approved. 


A meeting of the executive committee of the 
National Public Relations Section of the Na- 
tional Electric Light Association was held in To- 
ledo on Aug. 19. It is perhaps only partially 
correct to say that the meeting was. held in To- 
ledo. It was in fact held on board the steam 
vacht Tillicum on Lake Erie as a means of com- 
bining business with pleasure. Although the 
meeting lasted throughout only one day, a large 
amount of business was disposed of. 

One of the most important matters considered 
is the work to be done by the public relations 
section. This work consists in formulating a 
policy that will harmonize the interests of indus- 
try and the public. Included in this work will 
be the making of arrangements for co-operation 
among manutacturers and contractor-dealers and 
the organization of state committees on public 
utility information. The organization of these 
committees in states in which they do not exist 
was decided upon, the matter to be handled by a 
committee of which John F. Gilchrist is chair- 
man. The details of the work will be handled 
at the Nattonal Electric Light Association head- 
quarters. 

Several other committees were appointed at 
the meeting. They include one on relations with 
regulatory bodies, R. H. Ballard, chairman: one 
on relations with bankers, M. S. Sloan, chair- 
man; one on upbuilding the industry, F. R. 
Coates, chairman; one on utility taxation, per- 
sonnel not selected; and a sub-committee of the 
committee on relations of regulatory bodies, per- 
sonnel not selected. The necessity of these com- 
mittees is apparent. Already some utility com- 
panies are doing an interstate business and 
others are planning on expanding across state 
lines. In certain instances the laws of some of 
the states make this expansion onerous or even 
impossible although the expansion of territory 
would be economical for customers in all states 
served. 

The special object of the committee on rela- 
tions with regulatory bodies is to study and com- 
pare the rulings of the various state commis- 
sions. This work will involve collecting the rul- 
ings and digesting them in an effort to tie them 
together and stabilize them. The work of the 
committee on upbuilding the industry will consist 
of harmonizing the interests of the central sta- 
tions, manufacturers, jobbers and contractors. 
It is felt that the interests of all of these branches 
of the industry are common. By establishing 
relations between them that will cause them to 
co-operate and work together, each interest will 


be assisting, not only itself, but the entire in- 
dustry. : 

The meeting approved the publicity program 
of the N. E. L. A. and considered the matter 
of forming public relations sections in the dif- 
ferent geographic divisions. Those who attended 
the meeting are: Martin J. Insull, Chicago; J. 
E. Davidson, Omaha: M. S. Sloan, Brooklyn; 
John F. Gilchrist, Chicago; A. Hardgrave, Dal- 
las; H. C. Blackwell, Kansas City: F. R. Coates, 
Toledo, and H. M. Aylesworth and G. F. Oxlev, 
of the association headquarters, New York City. 


JOINT MEETING OF CENTRAL-STA- 
TION ORGANIZATIONS. 


The Rocky Mountain Section of the National 
Electric Light Association will meet at Glenwood 
Springs, Colo., Sept. 13 to 15, and as the Colo- 
rado Electric Light, Power & Railway Associa- 
tion will convene at the same time, it was decided 
to hold a joint mecting at the Colorado Hotel. 
The two organizations will hold separate business 
sessions, and matters of general interest to both 
bodies will be discussed at joint meetings. The 
executive committee of the Rocky Mountain Sec- 
tion arranged these preliminaries at a meeting in 
Denver last month, at which time the following 
appointments were made: Bulkeley Wells, 
president Western Colorado Power Co., Denver. 
was appointed chairman of the Public Relation: 
Section, and T. ©. Kennedy, general superinten- 
dent Denver Gas & Electric Light Co., chairman 
of the Technical Section. 


PUBLIC RELATIONS. 


Financing, Publicity and Various Phases of Regula- 
tion Are Discussed by State Section 
of N. E. L. A. 


Education of the voter was described by the 
Hon. W. M. Smith, chairman of the Michigan 
Public Utilities Commission, as the best and 
surest means of securing justice for the utility 
interests at the hands of the public at the open- 
ing session of the convention of the Michigan 
section of the National Electric Light .\ssocia- 
tion, held at Ottawa Beach, Aug. 24-26, 1920. 
Mr. Smith reviewed briefly the growth of the 
electric utilities of the state from 1885, when it 
was first proposed to investigate the feasibility 
of lighting the state capitol building, to the pres- 


ent time when the electric-utility interests rep- 


resent an investment of, about $1 50,000,000. 

It has been proposed, according to Mr. Smith, 
that Michigan utilities be placed under absolute 
home rule in every city, town or village by con- 
stitutional amendment. There are between 1700 
and 1800 such local governments in the state. 
and such an amendment would result in the 
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establishment of probably 1600 regulating bodies. 
It was pointed out that such an arrangement 
would result in a situation detrimental to both the 
public and the utility companies, the interests of 
both being so closely tied together that an injus- 


tice imposed on a public-service company works | 


fully as great a hardship on its customers, the 
general public. 

The public must be educated to a knowledge 
of the duties and privileges of a utility company, 
and must come to understand that earnings 
enough are required to pay a reasonable return 
on investments if service is to be given. The 


time is passed when valuable gifts are made to 


secure the erection of utility plants, and fortunes 
can no longer be made by the capitalizing of free 
franchise rights. It is up to the owners of these 
properties to educate the public to the facts as 
they exist. today, and to convince the average 
man that his welfare depends very greatly on the 
welfare of the great companies serving him, 
according to Mr. Smith. 


STATE LAWS IN NEED OF REVISION. 


The laws of. Michigan, like the laws of many 
other states, have been developed in a rather 
loose manner, and are in need of much revision 
to provide more uniform conditions of utility 
regulation. It was suggested that central-station 
people should study the situation, carry on an 
organized campaign of education and be pre- 
pared to point the way to good legislation 
wherever opportunity presents itself. 

In summing up his remarks Mr. Smith stated 
that a utility should be granted rates sufficient to 
pay operating expenses, taxes and maintenance 
costs, and in addition to take care of depreciation 
and reserve funds and pay such returns to in- 
vestment as will secure the required new capital 
for improvements and extensions. He estimated 
the new capital now required for electric-utility 
extensions in the state at about $25,000,000, the 
needs of all utilities being in the neighborhood of 
four times this sum. Good management, in his 
opinion, is entitled to a higher investment return 
than poor management, and the public will be 
best served by arrangements that provide for 
such a condition. State regulation in some form, 
he said, would best conserve the interests of the 
people. 

J. V. Oxtoby, H. M. Aylesworth and others 
talked briefly concerning the ideas presented by 
Mr. Smith. All were in accord with his remarks 
and expressed appreciation for the straight- 
forward manner in which he had dealt with the 
subject in hand. All were of the opinion that 
the commission was doing good work in the 
„state. 


WORK OF THE NATIONAL ELECTRIC Licut Asso- 


CIATION. 


Various phases of the activitiés and new or- 
ganization of the National Electric Light Asso- 
ciation were discussed by Martin J. Insull, its 
president. He called attention to the redistrict- 
ing of the country in geographic sections, and 
told also of the service provided for members by 
the staff of the central organization. Particular 
attention was called to the work of the technical 
and publicity branches of the general office. 

The new public relations section of the asso- 


ciation was designated as one of its most valu- 
able units. This section is intended to deal with 
the many and complicated relations arising 
through contact of the industry with the public. 
Mr. Insull stated that he appreciated many of the 
trying situations that had been faced by the 
various state regulating commissions, and said 
that in general they had been fair in their deal- 
ings with the utilities. The chief trouble encoun- 
tered has been the long time required to secure 
a revision of rates, it often being necessary to 
ask for a new rate almost as soon as a revision 
had been determined upon. 


EcoNOMIC PROBLEMS OF THE UTILITY COMPANY 
ARE PECULIAR. 


Difficulty in realizing the difference between a . 


utility and an ordinary business was given as the 
chief reason for much of the present opposition 
to satisfactory rate revisions. The ordinary 
business with which most men are acquainted is 
able to turn over its investment several times a 
year, interest on the actual investment being only 
a small portion of the costs of operation. $n 
contrast to this the utility company can turn its 
investment only about once in five years, the in- 
terest charges being one of the large items of 
cost. Mr. Insull recommended that this and 
other facts be told frankly and fully to the public 
so that the fundamental economic basis of the 
utility business may be understood. 

Attention was called to the fact that the net 
earnings of various companies have not increased 
in nearly the proportion of the gross earnings 
for some time past. The industry is using up its 
reserve capacity, and the increased net earnings 
are not now sufficient to properly finance the ex- 
tensions that are required to give good service. 
Although net savings from gross business are 
still decreasing, Mr. Insull was of the opinion 
that the hardest times had been passed. The 
people have learned a lesson from the existing 
railroad situation and are not now anxious to 
have the same conditions prevail in other utilities. 
Electrical utilities are closer to the average home 
and will receive consideration quicker than the 
more intangible organizations like railroads. Mr. 
Insull was of the opinion that money was now 
easier to obtain than in the immediate past and 
that the prospects for the future were bright. - 


PUBLIC OWNERSHIP Not A SOLUTION. OF THE 
UTILITY PROBLEM. 


Talking from his own personal experience, 
H. M. Aylesworth, executive manager of the 
National Electric Light Association, told of many 
difficulties attending the operation of utilities 
under public ownership and home rule. Recent 
troubles in Denver, Colo., were attributed direct- 
ly to home rule, street-car fares being reduced 
and raised and strikes blocking the entire city 
and resulting in riots. Mr. Aylesworth is par- 
ticularly fitted to discuss the Denver situation, 
having been chairman of the Colorado Utilities 
Commission in the past. 

Failure of the public-ownership schemes of 
Seattle, Wash., were characterized as the in- 
evitable result of conditions that arise under al! 
such methods of operation. Seattle now wants 
to face the situation as it is, admit its failure. 
and come to a settlement. 


328 ELECTRICAL REVIEW 


Hardships of home rule on small towns, the 
cuties of the public, the value of proper adver- 
tising and co-operation with customers and the 


general public were all discussed in an interesting 


manner. Recent incidents in connection with the 
Toledo, O., street-car service were cited in dem- 
onstration of the vital need of a community for 
its utility services.” 

In summing up his remarks, Mr. Aylesworth 
‘stated that there was now a power shortage, that 
there were 14,000,000 unlighted homes in the 
country, that the present railroad situation had 
opened the eves of the public and that the future 
of the central-station industry was very bright. 
He was of the opinion that a campaign of op- 
timism would induce the public to invest needed 
new capital in utility securities, and that such 
investment would constitute the best form of 
public ownership. 


RESULTS ACCOMPLISHED RY COMMITTEE ON 
Pusriic INFORMATION. 


Information on utility matters may be spread 
by personal effort, by talks before clubs and 
through daily and weekly papers, according to 


B. J. Mulaney, chairman of the committee on - 


public information in Illinois. Mr. Mulaney told 
of the results accomplished in a little over a year, 
stating that practically every one of the goo 
newspapers in Illinois published materials sup- 
plied by his committee. He pointed out that 
public opinion is formed only a httle at a time, 
and that a continual presentation of a situation 
or idea is required to establish it in the minds 
of the people. | 


A great volume of material has been published ` 


in Illinois, speakers have been provided to appear 
before many clubs and other gatherings, lecture 
materials have been provided and distributed, 
and much information has been sent to educa- 
tional institutions as a result of the work of the 
committee. As a guide in the organization of 
committees ‘in other states. Mr. Mulaney stated 
that it was essential to enlist all the utilities in 
the state whether they could contribute to the 
hnancing of the affairs or not. He believes that 
a newspaper man is best suited to handle pub- 
licity matters because of his knowledge of the 
methods of preparing printable and readable 
copy. Materials used for publication should be 
informative, but never argumentative or con- 
troversial. Co-operation with the local public- 
utility manager is essential to the accomplish- 
ment of the best results. Last, and most impor- 
tant, the committee should be composed of men 
whose interests are at stake, and they should hold 
regular meetings at frequent intervals to go into 
the details of all phases of the work. 


TecunicaL PAPER Covers METERING PROBLEMS. 


Maintenance of meters was thoroughly dis- 
cussed in a paper by J. C. Langdell of Jackson. 
A period of from 30 to 48 months was given as 
the proper testing interval for meters used on the 
ordinary residence service. Attention was called 
to the recalibration of meters found to be regis- 
tering incorrectly, and it was pointed out that 
such meters should not be put back into service 
until the actual cause of the inaccuracy had been 
found and corrected. It was stated that the 
average utility company had not taken a sufficient 
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interest in the proper installation of meters and 
that as a result the loss in unregistered power 
and the cost of meter maintenance was greatly 
increased. The three most important items in 
meter installation were designated as the conduit 
entrance, steel service cabinet and proper ground- 
ing of the secondaries. 

Much stress was laid on the selection and use 
of the steel service cabinet. It was stated that 
the ordinary inclosed switch was not a satisfac- 
tory form of service equipment, a cabinet being 
required of such design as will provide for in- 
closed meter connections, suitable testing ar- 
rangements and outside operation of the switch. 

Water pipes afford the only safe and reliable 
structure for the grounding of secondaries. 
Driven grounds are unreliable, and ground plates 
are quite expensive to install. The water-pine 
connection is ample in capacity, cheap to make 
and is safer and better from every point of view. 
Various points in this paper were discussed by 
E. A. Lueky, Detroit; J. C. Langdell and others. 


Borrer-RoomĪm PRACTICE DISCUSSED. 


Various practices for the attaining of high 
efficiency and uniform operating conditions in the 
boiler room were taken up in a paper by R. G. 
Felger, Detroit. The Detroit Edison Co. is using 
boilers of 2365 hp. rated capacity, these boilers 
being of the Sterling “W?” type. Stokers are in- 
stalled on both sides of the setting and ash is 
removed through grinders running down the 
space between the ends of the grates. Distilled 
water is used for boiler feed, thus reducing the 
blow-down losses to a minimum. | 

Special furnace construction, large ash pite, 
carefully planned baffle construction and othe: 
features help to keep the boilers operating a' 
their best. One of the particular features of 
Detroit Edison Co.’s operating practice is the 
method used in managing the equipment. Each 
man is entirely responsible for his own unit and 
is expected to make it deliver the required serv- 
ice. Instruments are provided so that the oper- 
ator may know at all times just what each unit 
is doing. D. J. Stellingworth, Jackson: R. B. 
Harris, Detroit; C. H. Berry, Detroit, and others 
took part in the discussion following the presen- 
tation of this paper. 

Standardized construction was taken up in a 
paper by B. L. Huff, Jackson. Mr. Huff showed 
Fow standardization reduces costs, insures re- 
liable service, makes construction of all kinds 
easier and faster and at the same time results in 
better appearing work. 


STATE REGULATION Berrer Tuan Home Rute. 


State control of public utilities was declared to 
he best by W. J. Hagenah, Chicago, in a paper 
discussing various phases of the regulation prob- 
lem. It was pointed out that home rule had 
failed because of its inherent weaknesses. and 
that state regulation was the only logical means 
of control. Utilities are not local in their oper- 
ations and cities are not in a position to make the 
detailed studies required to determine what rates 
should be or what service conditions are attain- 
able and economical. Howard Pett, Jackson, 
and others took part in a lively discussion fol- 
lowing this paper. 

Electric service must be given to the farmer in 
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the near future, according to a paper by Prof. 
A. R. Sawyer, East Lansing. The comforts and 
economy of such service will be required to in- 
duce enough people to remain on the farm to 
produce the food supplies of the country. H. Syl- 
vester, Ann Arbor, discussed this paper and 
pointed out a number of the difficulties met in 
attempting to give central-station service to rural 


districts. It was pointed out that the farmer 


must pay the costs of his service. Geo. E. Lewis, 
Ann Arbor, called attention to the desirability of 
proper wiring construction on the farm. | 

A very interesting paper by H. A. Snow, De- 
troit, dealt with the problems of statistical work 
_ and showed the value of statistics. Accurate and 
reliable figures are the sign posts of business and 
indicate, if properly read, the direction and dis- 
tance to a given end. 


APPLIANCES AND THE CENTRAL-STATION Busi- 
NESS. 


Popularizing of household appliances was ad- 
vocated in a paper by C. H. Bay, Detroit. He 
advocated the encouragement, on the part of 
central-station companies, of the sale of all kinds 
of reliable appliances. The sale and use of these 
devices will add to the income of the company in 
addition to greatly lessening the burdens of 
housework. 

Machine bookkeeping practice was discussed 
in a paper by C. H. Hunsburger, Grand Rapids. 
After describing many details of the operating 
methods, he showed that the installation of billing 
and posting machines had reduced the cost to his 
company of this work by 14%. 

OFFICERS ELECTED FOR THE ENSUING YEAR. 

Officers elected for the coming year are Geo. 


E. Lewis, president, Ann Arbor; J. K. Swanson,’ 


first vice-president, Jackson; E. Holcomb, second 
vice-president, Alma; H. Silvester, secretary and 
treasurer, Ann Arbor. W. M. Lewis, Muskegon; 
S. B. Tuell, Houghton; R. E. Keller, Kalama- 
zoo; Thos. Chandler, Sault Ste. Marie, and F. D. 
Avis, Hudson, were chosen as members of the 
executive committee. 


RULES DRAFTED BY FEDERAL POW- 
ER COMMISSION. 


Conferences Being Held in Washington to Formu- 
late Regulations for Use of Water Power and 
to Organize Commission Staff. j 


Members of a sub-committee of the water pow- 
er development committee of National Electric 
Light Association are attending conferences in 
Washington between the Federal Power Com- 
mission, representatives of government depart- 
ments and outside advisers for the purpose of 
aiding in drafting rules and regulations and 
forms of applications and permits to be used by 
the power commission. These conferences will 
form the basis for future action, and upon the 
plans outlined will depend the organization of 
the commission’s staff. 

The N E. L. A. was represented by Franklin 
T. Griffith, chairman of the committee on water 
power development; W. A. Brackenridge, vice- 
chairman; Morris Cohn, Harris B. Freeman, 
Thomas W.. Martin and G. W. Talbot. members 
of the committee. Chief Engineer Thurlow of 
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the Alabama Power Co. is associated with the 
committee. Among others who attended or were 
represented at the conferences were Secretary 
Baker, Secretary Meredith and Secretary Lane; 
Secretary Merrill of the commission and his as- 
sistant, Mr. Randal; the Judge Advocate Gen- 
eral, Major General Enoch H. Crowder, and 
Major L. W. Call of the Judge Advocate Gen- 
eral’s department, who is acting as counsel for 
the commission. 

Fred W. Herbert of the service department, 
N. E. L. A. headquarters, was called to Wash- 
ington to look over the accounting plans of the 
commission and to offer suggestions on behalf of 
the N ELA; 

It was announced that offices of the power 
commission will be located in the Interior De- 


partment offices in Washington. 
i 


TO ORGANIZE GREAT LAKES SEC- 
TION OF THEN. E. L.A. | 


A meeting was held on Aug. 27 in the Chicago 
offices of Martin J. Insull, president of the Na- 
tional Electric Light Association, to discuss plans 
for the organization of the states of Illinois, 
Wisconsin, Michigan and Indiana in the Great 


_ Lakes Section of the N. E. L. A. H. M. Ayles- 


worth, executive manager of the association, was 


present at the conference, in addition to various. 


officers of the existing state associations. 


NEBRASKA SECTION, N. E. L. A., TO 
CONVENE IN OMAHA. 


Annual Convention Program Covers Important Sub- 
jects—Entertainment for Members and Guests 
Will Be Feature of Meeting. 


An interesting program has been arranged for 
the annual meeting of the Nebraska Section of 
the National Electric Light Association on 
Sept. 8 and g at Omaha, with headquarters at 
the Hotel Fontenelle. The first day's proceedings 
will be opened by an address of welcome by 
Hon. E. P. Smith, mayor of Omaha, after which 
the following subjects will be taken up: “Central- 
Station Merchandising,” by T. E. Roach, Union 
Light & Power Co.; discussion on this paper will 
be led by W. S. Byrne, Nebraska Power Co., and 
M. A. Curran, Western Electric Co.; “Legal 
Obligations of the Central Station,” by J. A. C. 
Kennedy, Nebraska Power Co.; “Promotion and 
Development of Rural Transmission Lines,” by 
S. H. Brooks, Continental Gas & Electric Co., 
discussion led by A. J. Cole, Platte Valley 
Power Co. ; P 

The afternoon will be set aside for an electric 
field event at the Omaha Field Club, where golf 
matches and horseshoe-pitching contests will be 
indulged in. In the evening dinner will be served 
at the Omaha Field Club, with J. E. Davidson as 
toastmaster. The subject down for discussion 1s 
“Public Relations in Nebraska,” which will be 
started by W. B. Roberts, president Union Power 
& Light Co.; Horace M. Davis, Nebraska Com- 
mittee on Public Utilities Information, and L. R. 
Wilson, general commercial superintendent of 
the Nebraska Telephone Co. 

On Thursday, Sept. 9, the program will con- 
sist of an address on “The National Association,” 
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by M. H. Aylesworth, executive manager of the 
National Electric Light Association; an address 
by Thorne Browne, Nebraska Railroad Commis- 
sion, and a paper on “HMluminating Engineering 
and Lighting Development,” by H. E. Mahan, 
General Electric Co. Reports of committees will 
conclude the morning session. The afternoon 
will be taken up with a luncheon at the Fon- 
tenelle Hotel and meetings of the executive com- 
mittee. Visitors are invited to inspect the power 
plant and new electric shop of the Nebraska 
Power Co. 


SPOKANE TO WELCOME NORTH- 
WESTERN DIVISION, N. E. L. A. 


Program Committee -Aiming to Make Annual Con- 
vention One of the Most Profitable Ever Held— 
New Hydraulic Power Committee to Confer. 


The annua! convention of the Northwestern 
Geographic Division of the National Electric 
Light Association will be held on Sept. 8 to 11 at 
Spokane, Wash., and Martin Insull and M. H. 
Aylesworth, president and executive manager, 
respectively, of the national body, have been in- 
vited to attend the gathering, which will include 
a conference of the new hydraulic power com- 
mittee of the National Electric Light Association. 
Among the members of this committee are the 
following western engineers: Markham Cheever, 
chairman, Salt Lake City; J. B. Fisken and B. M. 
Merrill, Spokane; J. P. Jollyman, San lfrancisco: 
G. C. Sears, Seattle: H. A. Barre, Los Angeles ; 
C. O. Poole, Riverside, Cal., and H. H. School- 
feld, Portland, Ore. 

The proceedings will be opened on Sept. 8 with 
an address by President J. B. Fisken, followed 
by routine reports, and at noon one of the officials 
of the National Electric Light Association will 
give an address before the Spokane Advertising 
Club. J. S. Simpson, chairman of the accounting 
section, will present his report, and A. C. Mce- 
Micken will submit a review of the Nationa! 
Electric Light Association's range and water 
heater report. 

The report of the hydroelectric and technical 
section will be given by Chairman G. E. Quinan 
on Thursday morning, Sept. 9, discussion of 
which will be held in the afternoon, together 
with the safety report. An address on a public 
utility subject will be given in the evening. with 
an opportunity for a “comprehensive discussion 
to follow. 

Friday’s session will be devoted to a report of 
the advisory committee on co-operation of elec- 
trical interests by R. W. Clark, chairman. George 
L. Myers, Public Relations Section, will speak on 
“Public Utilities Competition” in the afternoon, 
and Franklin T. Griffith will talk on “Successful 
Public Utility Management of the Future.” 

The entertainment features include the annual 
banquet at the Davenport Hotel on the evening 
of Sept. 10, and on the following day a competi- 
tion for the Kilowatt Golf Club cup will be held 
at Hayden Lake. The Interstate Fair will i 
held in Spokane at the same time the Northwest- 
ern Geographic Division is in session, and ar- 
rangements are being made by the committee for 
the members and guests to visit the fair as well 
as other points of general interest. 


EFFECT OF WATER-POWER ACT ON 
PRIVATE ENTERPRISE. 


At a recent hearing before the Federal Power 
Commission, S. Z. Mitchell, president of the 
Electric Bond & Share Co., stated that under 
strict construction of the water-power act it is 
almost impossible to finance large undertakings 
and that the act should be amended in order to 
attract capital. In projects requiring five years 
or more to build the companies must be allowed 
to amortize earnings from the day on which they 
receive their capital from investors, Mr. Mitchell 
declared, as no company could afford to pay in- 
terest on the millions involved in construction 
unless permitted to assess rates when the oper- 
ation was completed, which would make up any 
deficit incurred during the construction period. 
The law makes no provision for this form of 
amortization, Mr. Mitchell stated. 

John Barton Payne, Secretary of the Interior, 
intimated that the water-power companies must 
stand on their own bottoms, the function of the 
commission being to give all possible leeway to 
private enterprise and not to hinder such proj- 
ects. The companies must work out their own 
financial problems, with the understanding that 
they will receive fair treatment from the gov- 
ernment. 


COMING CONVENTIONS. 


Nebraska Section of the National Electric Light As- 
sociation, Annual convention, Omaha, Neb., Sept. 8-9. 
aay B. H. Conlee, Nebraska. Gas & Electric Co., 

satrice, Neb.’ 


eae Electric Association. Annual conven- 
tion, Bedford Springs, Pa., Sept. 8-11. Secretary, H. 
M. Stine, 211 Locust street, Harrisburg, Pa. 


Northwestern Geographic Division of the National 
Electric Light Association. Annual convention, Spo- 
kane, Wash., Sept. 8-11. Secretary, L. A. Lewis, Wash- 
ington Water Power Co., Spokane, Wash. 


Rocky Mountain Section of the National Electric 
Light Association and Colorado Electric Light, Power 
& Railway Association. Joint meeting, Glenwood 
Springs, Colo., Sept. 13-15. Headquarters, Colorado 
Hotel. 

Association of Edison Illuminating Companies. An- 
nual convention, Eastern Point, New London, Conn., 
Sept. 13-16. Headquarters, Griswold Hotel. Secre- 
tary, Preston S. Millar, 80th street and East End ave- 
nue, New York City. 


New England Section of the National Electric Light 
Association. Annual convention, Kineo, Me., Sept. 
13-16. Secretary, O. M. Bursiel, 149 Tremont. street, 
Boston, Mass. 

IWuminating Engineering Society. Annual conven- 


tion, Cleveland, Oct. 4-7. General Secretary, Clarence 
L. Law, 29 West 39th street, New York City. 


National Association of Electrical Contractors and 
Dealers. Annual convention, Baltimore, Md., Oct. 4-8. 
Headquarters, Southern Hotel. Secretary W. H. Mor- 
ton, 110 West 40th street, New York City. 


Empire State Gas & Electric Association. Annual 
convention, Utica, N. Y.. Oct. 7-8. Headquarters, Hotel 
Utica. Secretary, Charles H. B. Chapin, 29 West 39th 
street, New York City. 


National Association of Electrical Inspectors. An- 
nual meeting, Philadelphia, Oct. 12-13. Secretary, W. 
L. Smith, Concord, Mass. 


International Association of Municipal Electricians. 
Annual convention, New Orleans, La., Oct. 19-22. Sec- 
retary, Clarence R. George, Houston, Tex. 

Flectric Power Club. Fall meeting, Hot Springs, 
Va., Nov. 15-18. Headquarters, Homestead Hotel. 
Secretary, C. H. Roth, Adams and Loomis streets, 
Chicago. 
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CONTRACTING-CONSTRUCTION 


A Department Devoted to Various Problems Relating to the Installation, Operation and 
Maintenance of Electrical Equipment 


INSULATING JOINTS NOT REQUIRED 
BY 1920 CODE. 


Grounding of Socket Shells Is Substituted for 
Insulating Joints and Canopy Insulating 
Rings in Certain Cases. 


The 1920 edition of the National Electrical 
Code, now being printed, provides that electric 
lighting fixtures may be installed without the use 
of insulating joints and canopy insulators under 
certain conditions. The determining factors as 
to the use or omission of insulating joints are, 
primarily, grounding and protection of persons 
against shock. The following -statement de- 
scribes cases where insulating joints and canopy 
insulations may be omitted: : 

Insulating joints and canopy insulations may 
be omitted with straight electric fixtures con- 
nected to knob and tube, wooden-raceways or 
open work, except on metal ceilings or on plaster 
walls or ceilings containing metal lathing; with 
straight electric fixtures installed on grounded 
raceways when the grounded wire of the supply 
circuit is connected to the screw shells of sockets 
and receptacles, and approved fixture wire is 
used; with straight electric fixtures which are 
permanently and effectively grounded to a sep- 
arate ground wire not smaller than No. 14 B. & 
S. gauge. l 

The second of the above conditions is new. 
and, following its adoption by the electrical com- 
mittee of the National Fire Protection Associa- 
tion at its meeting in March, the question of de- 
termining the most practicable, permanent and 
effective means for identifying the particular 
wire of electric fixtures which is always to be 
connected to all screw shells of sockets or recep- 
tacles has been under consideration by fixture 
manufacturers, underwriters’ laboratories and 
others interested. 

As a result of this consideration notices, effec- 
tive Oct. 1, 1920, have recently been sent out to 
parties interested. The notices, pertaining to this 
type of construction, contain the following in- 
formation: All shells of sockets and receptacles 
m wired electric fixtures must be connected to 
the marked or polarized terminal wire. In fix- 
tures having more than one circuit, the polarized 
wire of each circuit must be separately marked. 
The identification of the wire or wires so marked 
shall consist of a band of black paint on a white 
conductor or a band of white paint on a colored 
or black conductor. In straight electric fixtures 
so designed that no splices or joints are neces- 
sary in the conductors and which are not com- 
pletely assembled or wired at the factory, but 
which are provided with sufficient conductor of 
a size and type suitable for the particular fix- 
tures, a tag must be attached reading as follows: 

“Tf this fixture is installed without an insu- 
lating joint, all screw shells of its sockets must 


be connected to the same supply wire which must 
be the neutral or grounded wire, if the supply 
circuit is grounded.” 


MANUFACTURE AND QUALITIES OF 
INSULATING MATERIALS. 


Asbestos, Varnishes, Tapes, Waxes and Other Mate- 
rials Have Properties Suitable to a 
Given Use. 


By L. W. ALLISON. 


A definite knowledge of raw materials as used 
in electrical work is of distinct value to those 
engaged in this industry. The more that is 
known of the derivation of common articles or 
substances, the better we are equipped to handle 
work requiring the use of materials of such na- 
ture as the occasion arises. Manufacturers in 
different phases of the industry are developing 
valuable information from time to time through 
their research departments, and these thoroughly 
practical data should be utilized by the electrical 
man whenever made available. Among the 
prominent interests in the trade engaging along 
these lines is the Mitchell-Rand Manufacturing 
Co., New York City, manufacturer of electrical 
insulation products, the results of its work being 
compiled in a new handbook known as “Every- 
thing in Insulation.” The information here given 
is included, with a great variety of other data, 
in the new handbook on insulating materials. 

Friction tape.—Friction tape is a trade term 
used to designate certain grades of electrical 
tape, the name being derived through the process 
of manufacture. Long, staple, unbleached-cotton 
sheeting is used for this material, it being first 
passed over a series of drying drums to expel 
all of the moisture. The first or “filler” coat is 
then applied, impregnating the fabric with a per- 
manent insulating, waterproofing and preserving 
compound. After the application of the filler 
coat the fabric is set aside for several days to 
dry. The second coat, containing a high per- 
centage of rubber, is then forced through the 
fabric by large steel rollers. The upper roller, 
weighing about ten tons, moves in the same direc- 
tion as the cloth, but slightly faster. By varying 
the speed of this upper roller, or in other words 
increasing the friction, the thickness of the com- 
pound applied can be gauged to within a limit 
of O.OOT in. 

Tapes and webbings—Untreated tapes are 
used in winding coils for armatures and fields of 
motors and generators, coils of transformers and 
other electrical apparatus. These materials are 
not affected by temperatures up to approximately 
250 deg. F. While essentially ‘non-conductors 
tapes are employed as binders merely because of 
their tensile strength, and it is only the varnish 
with which they are impregnated that furnishes 
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the insulation. Varnish also greatly increases 
both the heat-resisting and dielectric properties 
of the tape itself. The more open the tape, the 
greater’ the amount of varnish it will carry and 
the higher its value as insulation. 


Asbestos.—Asbestos is a remarkable mineral, ` 


being fireproof and impervious to the action of 
acids. It is found in Italy, China, South Africa, 
Russia, Canada and in various places in the 
United States. Extensive deposits are being 
worked in Arizona, California, Wyoming and 
Montana. Depending upon the source from 
which they are taken, the fibers are long, deli- 
cate, flexible and elastic, or short, stiff and brit- 


tle, each kind having its advantages for different 


purposes. 

It is generally conceded that the highest grade 
of asbestos for textile purposes comes from Can- 
ada, the deposits in Quebec supplying a loose, 
silky, flax-like fiber of high tensile strength and, 
what is more important to the electrical industry, 
free of iron. 

After the mineral is mined, or rather quarried, 
it is crushed and the long fibers are carded and 
spun mto yarn in much the same manner as cot- 
ton or wool is carded and spun. The varn, in 
turn, is woven into listing and cloth, or braided 
into sleeving. For this latter purpose the short 
fibers never should be used. | 

Other materials—The extensive range of in- 
sulating materials now on the market makes 
necessary a wide diversity of information cover- 
ing simple as well as rather complicated ques- 
tions. For this reason, a handbook of the char- 
acter mentioned is distinctly valuable for fre- 
quent reference. It explains how armature twines 
are to be gauged with accuracy, how insulating 
waxes are made, how saturating compounds are 
used, how varnished tubing and many other 
products are made. 


DEPARTMENT COMMENTS ON ELEC- 
TRICAL CONSTRUCTION. 


Service Switches and Meters Should Be Inside the 
Building—Apartment Hotels Should Have 
Circuit for Each Apartment. 


Inspection of electrical construction work in- 
volves a continual following of the development 
of building construction and apparatus manu fac- 
ture. The Electrical Inspection Bureau of the 
City of Chicago has issued a number of inter- 
pretations, given below, relative to the applica- 
tion of existing rules to certain construction 
developments. 


Location of Service Switch in Apartment Buildings.— 
In two or three-story apartment buildings where there 
is no attic and where there is either no basement or 
where the basement is used for living quarters, the 
service switch should be placed in the first floor apart- 
ment and the meters in the public hall, if there is suf- 
ficient space or, if not, in the several apartments. 

In two or three-story apartment buildings where there 
is no basement or where the basement is used for a 
living quarters, but where there is an attic reached by 
a permanent stairway (generally used by tenants for 
drying clothes), the service switch and meters for all 
apartments should be placed in this attic. 

Service Switches and Meters on Rear Porches. 
Service switches, cutout boxes and meters must be in- 
stalled inside the main walls of the building. The 
placing of these devices in storm sheds, storm boxes, 
rear porch inclosures or any portion of a building 


ere ELECTRICAL REVIEW 


Vol. 77—No. 9. 


which is attached to the main building will not be 
approved. 

Apartment Hotels.—Hereafter this department will 
classify “apartment hotels” as “apartment buildings” 
and will require one or more circuits to each apart- 
ment. In other words, installations having more than 
one apartment connected to one circuit will not be ac- 
cepted. An apartment hotel may, for the purpose of 
this rule, be defined as a building made up of apart- 
ments which contain kitchens or kitchenettes. This 
ruling has been found necessary as an investigation of 
buildings of this type indicates that where one circuit 
supplies more than one apartment the circuits are con- 
stantly overloaded and overfused due to the use of 
electrical household devices. 

Capacity of Knife Switches—The first sentence of 
the seventh paragraph of Rule 24c (page ší of the 
Code) reads: “Knife switches used to break currénts 
must be limited to the following capacities: Three-pole 
switches, 1000 amperes; two-pole switches, 1500 am- 
peres; single-pole switches, 3000 amperes.” 

The rule refers only to switches which “break” cur- 
rent. This rule will not be interpreted to apply to 
switches that are used only to “make” current. In 
other words, where both a circuit-breaker and a knife 
switch are used (as in generator leads, for instance), 
the switch is used only to complete the circuit after 


‘the circuit-breaker has been closed. The circuit is 


always broken by means of the circuit-breaker. Where 
knife switches are_used in this manner their capacity is 
not limited to the current ratings given in the rule 
referred to above. 


TENNESSEE CONTRACTOR-DEALERS 
TO HOLD MEETING. ) 


Wide Range of Papers on Electrical Retailing to Be 
Presented at One-Day Meeting to Be Held 
at Nashville, Sept. 4. 


Numerous subjects in connection with the sale 
of electrical appliances will feature the ninth an- 
nual convention of the Tennessee Association of 
llectrical Contractors and Dealers, to be held at 
Nashville, Sept. 4, with headquarters at the 
Tulane Hotel. 

The morning session will be opened with an 
address by Gov. A. H. Roberts of Tennessee on 
“The Public Utilities Commission.” He will be 
followed by J. P. Lawrence, Nashville, on “First 
Aid to Public Utilities”; W. H. Synans, Nash- 
ville, on “Selling Apphances on Term Pay- 
ments’: H. G. Street, Memphis, on “Comparison 
of Profits in Electrical and Hardware Trades,” 
and P. W. Curtis, Chattanooga, on ‘Proper 
Handling of Fixture Sales.” 

The program for the afternoon session will in- 
clude addresses by W. R. Herstein, Memphis, on 
“The Tennessee License Law’; J. A. Fowler, 
Memphis, on “Conducting a Retail Store”; E. S. 


Dunham, Memphis, “Electrical Advertising’; — 


J. A. Corcoran, Schenectady, N. Y.. on “Window 
Display”; ©. G. Heinke, Nashville, on “The 
Mazda lamp,” and C. R. Wright, Knoxville, on 
“Fall and Winter Business Outlook.” 

Following the afternoon session there will be 
a dinner given by the Nashville Electric League. 
A sight-seeing tour to Hermitage and Powder 
Plant has been arranged for Sunday, Sept. 5. 


ARTICLES ADMITTED INTO AUSTRA- 
LIA DUTY FREE. 


The following articles may be admitted into 
Australia free of import duty under special 
license for use in the manufacture of other com- 
modities: Graphite electrodes; clear ruby mica 
for lampware, brass tubing for lighting systems, 
3/16-in, and under. 
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CONTRACTOR-DEALER 


An Exchange of Ideas and Experiences on Advertising and Selling Methods, and Store- 
keeping for the Dealer in Electrical Goods 


VIEWS OF INSTALLATIONS USED IN 
WINDOW DISPLAY. 


Contractor-Dealer Has Photographs Taken in 
Homes of Customers and 'Uses Them to Ad- 
vertise His Merckandis-‘ng Business. 


Recently a contractor-dealer in a western city 
employed a commercial photographer and ob- 
tained permission to take some views of well- 
lighted homes in which he had completed the 
contract for wiring and installing the fixtures 
Those photographs which presented the most at- 
tractive scenes and examples of lighting were en- 
larged. With some other views showing installa- 
tions of washing machines, vacuum cleaners, per- 
colators and a few other appliances placed by 
him in local homes, the contractor-dealer dressed 
up a pictorial window display. Cards announced 
the names and addresses of the residences in 
which the photographs had been taken. It proved 
an excellent advertisement. The original photo- 
graphs from which the enlargements had been 
made for the window were bound in an album 
placed on a convenient table surrounded by chairs 
for visitors who wished to rest or wait for 
friends. | 


CLOTHES WASHERS IN WINDOW 
DEMONSTRATION. 


Broad, Deep Show Window Lends Itself to Large 
Working Exposition of Electric Washing 
Machines and Attached Wringers. 


Wherever possible electrical dealers have made 
the most of window displays and demonstrations 
this summer to reap their individual shares of 
the immense business done in washing machines 
and wringers. It is the claim of many dealers 
that this season has thus far seen the sale of 
more washers than of any other single appliance. 

The illustration herewith shows how one dealer 


Large Washer Display Which Accommedated Visitors in 
"a the Window. 


utilized his large window space to stage a dem- 
onstration of washing machines and multiple- 
position wringers. The window was sufficiently 
large to accommodate several visitors who were 
invited in groups to witness the demonstrations 
at close quarters. 


DISPLAYING UTILITY OF TWO-WAY 
PLUG IN THE WINDOW. 


Value of Display Lies in Demonstrating the Use of 
Plug as a Convenience in Connecting Lights 
and Household Appliances. 


In preparing the window display illustrated 
herewith the object was to show the use to which 
the little two-way attachment plug may be put 


Effective Demonstration of a Two-Way Piug in the Dis- 
play Window. 


rather than to show the particular design of the 
plug itself. The simplicity of the dressing of the 
window space enhances rather than detracts from 
the value of the demonstration. 

In one of the back panels a receptacle is placed 
at about the elevation of the top of the base- 
board. Two white arrows point to where the 
two-way plug is inserted in the receptacle. One 
of the connecting cords leads to a lamp upon a 
pedestal, while the other is connected with the 
vacuum cleaner on the opposite side. In the cen- 
ter of the display is an illuminated sign of the 
manufacturer. 


FANNING THE SIDEWALK CROWDS 
TO ADVERTISE ELECTRIC FANS. 


During several very hot days this summer an 
electrical dealer in New York City attracted the 
attention of those who passed his store in a man- 
ner that was most gratifying to many who could 
spare a few moments to enjoy a brief resnite 
from the heat. Upon the bracket at one side of 
the entrance to the store the dealer secured a 
16-in. oscillating fan which he kept operating at 
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full speed. It caught and held the attention of 
the crowds, and while they reveled in the luxury 
of the breeze they studied the display of fans 
in the window and read the cards announcing a 
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special sale at attractive prices. The demonstra- 
tion of the value of the electric fan in this man- 
ner and at such a time resulted in many sales 
that would probably never have been made. 
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Manner of Arranging Electrical Displays On Store Floor 
and in Window Has Effect on Sales 


Salesmen as Well as Customers Unconsciously Suffer Depression From 
Poorly Arranged Stock, While Order and Cleanliness Stimulate Both 


By GEORGE J. KIRKGASSER 


The manner in which goods are displayed in 
the window space as well as the store of the con- 
tractor-dealer makes considerable difference in 
the volume of sales. A neatly arranged store 
with certain articles prominently displayed not 
only exerts an influence on those who enter but 
also has an unconscious but steady effect on the 
clerks and other employes. Accordingly it is 
well for the dealer to first put his house in order 
before devoting too much attention to the win- 
dow display; otherwise the prospective customer 
will get a rude shock—a favorable impression 
will be created by the window display only to 
have it reversed by lack of order in the store. 

A clean and well-arranged store, with well- 
placed and neat shelves, means a clean, orderly 
clerk, one from whom it is easy to buy. Sec- 
tions of counters or sections of the store should 
be devoted to related products. This has been 
frequently discussed, but it is important since 
such groupings should be made with a view to 
starting trains of thought. 

A section devoted to electric washing machines 
should also include a display of electric flatirons, 
for obvious reasons. Manufacturers’ posters or 
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cut-out displays help to give atmosphere to such 
a section. 

The vacuum cleaner is for use in every room 
and if a part of the store is available a rug, up- 
holstered chair and draperies help to indicate the 
use of the cleaner and serve for demonstrating 
the attachments. Neatly printed display cards 
may be used to call attention to the joys of a 
clean house, the longer life of the vacuum- 
cleaned rug, and the ease of operation. 

In the dining room, many electrical appliances 
are used and a “Dining Room Appliances” sec- 
tion would contain electric percolators, toasters, 
samovars, table stoves, and fans. During a spe- 
cial drive a dining-room scene might be made up 
in a window and in the store. Furniture and 
china can be borrowed from neighboring stores 
if note is made of this fact. This sort of a sec- 
tion helps to boost sales on other devices used 
with the heating appliances, such as switches for 
on the cords used in conveniently turning the 
current “on” and “off.” It all helps to show cus- 
tomers an ideal toward which they will uncon- 
sciously work. 

Articles used in bedrooms, such as heaters, 
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White Backgrounds Set Off Some of the Devices in Good Fashion, but They Have the Drawback of Giving 
Too Much Glare. > 


fans, portable lamps, curling irons, vibrators, 
help sell each other when used to make up 
groups. 

In all of these sections, the articles must not 
seem to clutter up the tables or counters, and too 
many different kinds of similar products should 
not be grouped together, for the simple reason 
that it raises doubt in the purchaser’s mind. He 
or she ponders and hesitates ; many questions are 
asked which have to be answered, and in a mo- 
ment of indecision the resolution not to buy is 
made. | 

The nearer to actual surroundings in which 
various appliances are used the easier it is for the 
merchant to demonstrate the great convenience 
and value of his products to the prospective pur- 
chaser. While a dealer must of necessity (par- 
ticularly today) carry various makes of many 
products to supply demand created by the manu- 
facturer and to be sure he has stock on hand, yet 
it is well not to thrust too many into view. 


CLEAN Up THE OuT-OF-THE-WAY CORNERS AND 
Dust-CovERED Top SHELVES. 


Goods reposing on high top shelves and in 
other out-of-the-way places are hard to reach, 
and there is little chance of selling them. [If it is 
dead stock it might better be removed to a stor- 
age space so as not to contaminate the live goods 
shown on nearby shelves. If these top shelf 
goods are poor sellers, it is better to arrange some 
sale to clean them out, to get some money out of 
them and to brighten up the store. As long as 
they remain as dead stock the money invested is 
drawing no interest. 

Since top shelves are ‘more or less inaccessible 
extra effort must be expended to see that they do 
not interfere with an otherwise good-looking 
store and detract from some specially placed 
merchandise. 

Ideas in bringing certain articles strongly to 
the attention of the public can be picked up by 


noting methods used by high-class drug, furni- 
ture and general merchandise stores. Here we 
often see a combination of window and store lay- 
out such as placing the article attractively in the 
section of the left-hand window facing the space 
leading to the door. Anyone entering usually 
slows up here and if the same line of articles is 
displayed in a prominent manner at another point 
of advantage in the store near the entrance, at- 
tention is surely gained and more sales made. In 
the same way goods displayed in the main win- 
dows can be given prominent positions in the 
store layout in such a manner as not to conflict 
with the other goods being pushed. 


Winpow DispLtays ESTABLISH A STORE AS HIGH 
GRADE OR OTHERWISE. 


Many stores have gained an enviable reputa- 
tion because of the good taste used in window 
trimming. This fact attests to the value of 
thought given to the part of the store the public 
sees. Anda good display sells goods. 

Somewhere the writer has read about the 


‘methods used by Chinese merchants in San Fran- | 


cisco. One particular feature is the clever use of 
spots of color, because color, if used with judg- 
ment, attracts customers to a window display. 
Some dealers have casings made for the rear 
of the windows, the casings made of fabric dec- 
orated by a commercial artist. Different seasons 
of the year can be typified. For instance, spring 
can be suggested by means of flowers, butterflies 
and green fields. If electric washing machines 
or vacuum cleaners are displayed the quicker 
means of doing the housework can be played up 
as a reason for getting out and enjoying the 


- pleasures of springtime. 


Sometimes a display of many articles may be 
satisfactory in the same sense that the depart- 
ment store advertisement is a display of hun- 
dreds of products. Generally it is better to di- 
vide the window into separate sections and use 
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few articles or one article in each. Artiċles re- 
lated to each other, as in store arrangements, pro- 
duce good results because one helps to sell the 
other. A woman may have a floor lamp, but if 
she sees a display in which a floor lamp and a 
table lamp are used attractively together the de- 
sire to have the floor lamp will be created. Even 
if this does not result in a sale at once a deep 


These Are Well-Arranged Showcases and Cabinets, the 
Gocds Being Protected from Dust Accumulations. 


impression is made, and the store will for a long 
time be associated with that kind of product. 

Good hand-lettered signs are a great aid in 
giving the onlooker more information after he 
has been attracted to the window display, but it 
is well to use only those that conform to the 
grade of window trim, using fewer good ones 
rather than more poorly executed ones. 

Where a dealer does considerable contracting 
work also, a window trim can be made up to sell 
this service also. Various appliances, such as 
flatirons, toasters, table and floor lamps, vacuum 
cleaners, etc., that are almost universally known 
to be of unusual convenience in the home can be 
placed in the window with placards saying that 
all these comforts are possible in any home if it 
is wired for electricity. 

Also when showing a corner of a dining room 
with electrical appliances, they should be shown 
connected to wall receptacles. Then a small dis- 
play of such devices can be made and a sign tell- 
ing how much easier and safer it is to connect 
appliances to receptacles than to- fixtures. An 
estimate of the cost of installing convenient ap- 
pliance outlets might be given. 


Low Wi1npbows Arege Founp TO OBTAIN Best 
RESULTS IN DISPLAY. 


A big chain-store organization has made a long 
series of tests the results of which show that the) 
effective window should have a floor about 18> 
ins. above the sidewalk level and the glass should 
not exceed 8 ft. in height. Space higher up can- 
not be used for displaying goods, and if left un- 
trimmed does not add any value; it detracts if 
anything. If the window space is too deep the 
merchandise at the back cannot be seen well, so 
that 4 to 6 ft. is the maximum for good trims. 


Display fixtures on which articles may be shown | 


should form a part of the window-trimming de- 
partment. 


r 


- 


FEATURING OF SHADOW-BOX DIS- 
PLAY FOR LIGHTING FIXTURES. 


Electrical Contractor-Dealer With Limited Space 
Solves Problem by Exhibiting Fixtures in 
Compartments Along Wall. 


Shadow boxes for display of lighting fixtures, 
wherever used, are proving their value in the 
electrical store in more ways than one. They 
not only permit the dealer to isolate and demon- 


strate a fixture without the confusion of num- . 


bers, but they conserve space in a salesroom of 
limited capacity. 

In the store of the Mid-City Electrical Con- 
struction Co., Chicago, the shadow boxes. con- 
taining the lighting fixtures are the chief feature, 
yet they take up but 3 ft. of the rather narrow 
floor space, extending approximately two-thirds 
of the length of the store along one wall. By 
utilizing the space beneath the shadow boxes for 
displaying vacuum cleaners, and with several 
tables loaded with table appliances and portable 
lamps occupying the space between the shadow- 
box case and the center aisle, the other half of 
the store can be given over entirely to the display 
of washers and other large household appliances. 

The effect of such an arrangement in the Mid- 
City store is one of ample room rather than con- 
gestion, vet the store is only about 16 ft. wide. 
Because of the narrowness of the store, and in 
order to obtain as much window space as pos- 
sible for display purposes, the street entrance has 
a depth of about 12 ft. and-is flanked on either 
side with a show window the displays in which 
face the deep entrance rather than the street. 

Recently there has been evidence of a desire 
on the part of many contractor-dealers to get 
away from the general method of displaying 
lighting fixtures from the ceiling. In practically 
every case these deviations are proving success- _ 
ful from the sales point of view as well as attrac- 


Sometimes a General Display Can Be Attractively Ar- 
ranged, Such as This One. 


tiveness. It is generally acknowledged that too 
many varieties of decorative bowls suspended in 
a group, and all lighted at once, result in more 
or less confusion on the part of the customer in 
making a selection. Another result is to prolong 
the sales effort. a 
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QUESTIONS AND ANSWERS 


All readers are invited to submit questions and 
answers to this department. Anonymous communica- 
tions will not be considered. Questions should relate 
to electrical. matters of any kind. Answers contributed 
by readers should be submitted preferably within eight 
days of the date of publication of the question and 
should be limited, if possible, to 300 words. Payment 
will be made for all answers published. 


Questions. 


No. 496.—MeErTER For RECTIFIED CURRENT.—What kind 
or type of: ammeter should be used to measure ac- 
curately the current delivered on the d-c. side of a 
mercury-arc rectifier?—H. R. G., Houston, Tex. 


No. 497.—Use or REACTORS ON TRANSMISSION LINES. 
—What are the factors which govern the size of a 
reactor that should be installed on a transmission cable 
to give protection from grounds? Do reactors that are 
suitable for protection against short-circuits give the 
same degree of protection against grounds? Are re- 
actors essential or useful on well constructed overhead 
lines? Can overload relays be safely eliminated on lines 
that are properly protected by reactors?—A. B. R, 
Peoria, Ill. 


No. 499.—ILLUMINATION IN A BARBER SHOP.—What 
intensity of illumination should be provided for the 
working positions in a barber shop? What is the best 
method of securing the proper illumination in a manner 
that will not cause discomfort to the person in the 
chair or to the barber ?—N. O. C., Detroit, Mich. 


No. 500.—WatTTMETER READING ON Circuits oF Low 
Power-Factor.—A description of the two-wattmeter 
method of testing a three-phase motor was given in 
the Aug. 21 issue of ELectricaL Review. It was stated 
in this article that it was fairly easy to show why one 
of the wattmeters reads negative at low power-factor. 
I would like to have someone explain or demonstrate 
this peculiar condition—R. L. B., Racine, Wis. 


No. 501.—CreosoTte TREATMENT OF CrOSSARMS.—Does 
the treatment of crossarms with creosote add anything 
to the safety of a 2300-volt line in case an insulator is 
broken allowing the bare wire to fall on the arm? Will 
the treatment of the pole with creosote tend to prevent 
a leak to ground under similar circumstances? Will the 
effect be different for higher or lower voltages ?— 
V. N. H., Cedar Rapids, Ia. 


~ 


Answers. 


No. 492.—Loap-Factor oN DISTRIBUTION Trans- 
FORMERS.—What is the customary ratio of maximum 
load to average load carried on distribution transform- 
ers serving purely residence neighborhoods when but 
few appliances are in use? What is the ratio when a 
considerable number of appliances are fairly well dis- 
tributed among the customers? What is the ratio of 
total kw-hr. output of such transformers to their total 
kw-hr. capacity when working at their maximum de- 
mand? What transformer capacity should be installed 
per kilowatt of total connected load for purely lighting 
load and for a load involving the use of appliances as 
well as lighting?—R. H. C., Woodland, Ill. 


Answer.—The ratio of maximum load to aver- 


age load for purely residential districts may be - 


safely considered as four to one, that is for every 
four kw. of connected load one kw. of trans- 
former capacity may be installed. This applies 
to purely lighting load, and in the writer’s ex- 
perience has proved an accurate estimate. The 
above ratio will also take care of a fair propor- 
tion of appliances of the smaller type such as 
Irons, toasters, fans and other lamp-socket de- 
vices as such are used most at off-peak periods. 

The ratio of capacity of transformer in kw- 
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hrs. to the number of kw-hrs. consumed by light- 
ing load is approximately ten to one. The ques- 
tion of the heavier appliances such as ranges, 
water-heating devices, etc.; is not so simple, but 
the diversity in such cases is almost invariably 
very good, one case on record showing a go-kw. 
connected load of ranges working satisfactorily 
on a 15-kw. transformer. No hard and fast rule 
can be laid down in any particular case as the 
factors vary with locality and charges made for 
energy, the latter governing the freedom with 
which lights and appliances are used.—J. S., 
Cumberland, B. C. 


No. 494.—Operatine 60-CycLte Motor on 50 Cyc es. 
—I have a 220-volt, 1200-r.p.m., 60-cycle induction mo- 
tor which I want to install on a circuit operating at 
220 volts and 50 cycles. The machine is in good order 
and is free from grounds, having been tested out with 
a pressure of 750 volts between winding and core. It 
operates without any unusual sound and without heat- 
ing at no load, but I am not certain just what would 
take place if the machine was put under load which 
will be about 7.5 hp. for a period of 10 hrs. per day. 
Should the motor be rewound or will it operate safely 
at 7.5 hp.?—H. F. W., Logansport, Ind. 


Answer.—Assuming that the motor in question 
is rated at 10 hp., I do not think that it will heat 
to any dangerous extent on the lower frequency. 
There will be a slight increase in the amount of 
current consumed per horsepower owing to the 
decrease in speed of the motor on 50 cycles. It 
is stated that the motor runs at 1200 r.p.m. at 60 
cycles, therefore it must be a six-pole motor and 
the synchronous speed at 50 cycles will be (2 X 
60 X f)/n = 1000 r.p.m. As an induction motor 
never attains synchronous speed the actual r.p.m. 


will be about 980. ‘Therefore it follows that- 


there will be an increase in amperes consumed 
per horsepower owing to the decrease in speed on 
the lower frequency, but if the motor is installed 
in a well ventilated location it is believed that the 
heating resulting from operation on the lower 
frequency will not reach dangerous proportions. 
—J. E. J., Hempstead, N. Y, 


Answer.—Assuming that the motor in question 
is a standard design 7.5-hp., 3-phase, 60-cycle 6- 
pole, 220-volt continuous-duty machine, the prob- 
lem can be briefly discussed as follows: The idle 
current taken is not over 12 amperes, and full- 
load current is not over 23 amperes with a maxi- 
mum temperature rise of 4o deg. C. If the per- 
formance is as good as here assumed the machine 
may operate on 50-cycle service with a full-load 
current of not- to exceed 25.5 amperes. The 
heating will then amount to a 51 deg. C. rise in 
temperature, which is permissible provided the 


` motor is not operated under overload conditions 


If the motor is built for two-phase operation 
the idle and full-load current will be slightly 
smaller than here outlined, but the heating effect 
will be about the same. This discussion has not 
been checked for single-phase machines, and 
must not be taken for a guide to the performance 
of such equipment. 

If information were given as to the motor de- 
sign, a fairly definite answer could be given. 
Such information as whether the machine is built 
for continuous or intermittent duty, and what the 
temperature rise on 60-cycle service amounts to 
are important factors.—H. J. J., St. Louis. 
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No. 495.—Syncuronous Motor AS A CONDENSER.— 
Will someone please explain for me just how it is 
that a synchronous motor acts like a condenser? I 
kave read any number of articles on the use of motors 
as condensers, but have never had a clear explanation 
given as to how such an effect is produced.—R. H. N., 


Peoria, Il. 


Answer.—An alternating current applied to a 
static condensor will repeatedly charge and dis- 
charge it. This current is known as a charging 
current, and it leads the applied voltage by as 
much as 90 deg. if capacity only is present. If 
the field of a synchronous motor is over excited 
the action is the same, that is, leading current 1s 
produced. r 

When induction motors are employed on a cir- 
cuit, an inductive effect is produced, this is the 
opposite of the capacity effect. This may be 
partly neutralized, or balanced, by the leading 
current produced for this purpose. In other 
words, the power-factor of the system may be 
controlled or made to approach unity by varying 
the field strength of the synchronous motor.— 


M. K.. Passaic, N. J. 


BOOK REVIEWS 


“Wiring for Lighting and Power.” (Second edi- 
tion). By Terrell Croft. New York: McGraw-Hill 
Book Co., Inc. Cloth, 448 pp. (5 ins. by 7.5 ins.) with 
426 illustrations and numerous tables. Supplied by 
Electrical Review Publishing Co., Inc. 

This book contains much new material aside 
from that published in the earlier edition. All 
material has been gone over and revised to con- 
form to advances in the art and changes in the 
National Electrical Code. Special chapters deal 
with the following subjects: Generators, motors, 
switchboards, etc. ; outside work covering all sys- 
tems and voltages; inside work covering general 
rules, all systems and all voltages; constant-cur- 
rent systems; constant-potential systems ; fittings 
and materials for all svstems and voltages; mis- 
cellaneous work, including signal systems, etc., 
and marine work. 

Quotations from the 1918 Code are reproduced 
in fine print, and explanatory material is given in 
larger type to make the distinction evident. The 
illustrations are well chosen, and the text 1s pre- 
pared and presented in a readable and clear man- 
ner. Different phases of wiring work are cov- 
ered in a clear and practical manner. 


“Standard Electrical Dictionary.” (1920 edition.) 


By T. O. Sloane. New York: The Norman W. Henley 
Publishing Co. Cloth, 767 pp. (5 ins. by 7.25 ins.) 
with 477 illustrations. Supplied by Electrical Review 
Publishing Co., Inc., for-$5. 

Previous editions of this book have won for it 
a well-established place in the literature of sci- 
ence. The present edition includes new material 
dealing with recent advances and new develop- 
ments in electrical science. The “dictionary” de- 
fines both words and terms, and gives such full 
and complete definitions as to partake of the form 
of an encyclopedia. The definition of “specific 
inductive capacity” takes almost two whole pages 
including a tabulation of the capacities of various 
materials. The formula used in preparing “Chat- 
terton’s compound” is given with its definition. 
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The “electromagnet” and related items are given 
seven pages and a number of illustrations. 

It is not possible to describe this work in a few 
words any more than it is possible to describe 
any other dictionary or encyclopedia in a limited 
space. The book is well printed on good paper, 
covers a wide variety of subjects and should have 
a place in the library of every person interested 
in electrical subjects. 


“Experimental Wireless Stations.” (1920 edition.) 
sy Philip E. Edelman, New York: Norman W. Henley 
Publishing Co. Cloth, 392 pp. (5 ins. by 7 ins.) with 
167 illustrations. Supplied by Electrical Review Pub- 
lishing Co., Inc.. for $3. 

Theory, design, construction and operation of 
experimental wireless stations are treated in this 
book. The treatment assumes the reader to have 
some fundamental knowledge of both electricity 
and mathematics, although such knowledge need 
not be entirely complete. The treatment of the 
difficult problems is so arranged as to be easily 
understood by the average student. 

The nature of wireless transmission is taken 
up in the first chapter, and diagrams are pre- 
sented to show the various ideas advanced. Wave 
propagation, wave lengths, interfering waves and 
atmospheric disturbances are all briefly treated. 
In a chapter on “Aerials” the various types are 
described and illustrated. Detailed illustrations 
show just how joints and splices should be made. 
and a table and formulas show how to select or 
plan an aerial for a given wave length. 

An illustration and descriptive matter show 
how a multiturn-coil directive receiver 1s made 
and used. Grounds and hghtning protection are 
given careful treatment that is both clear and in- 
structive. Many diagrams are used to illustrate 
the chapter dealing with resonance and the trans- 
mitter. These diagrams include a number of cir- 
cuit connections and several wave shapes. A 
full-page drawing shows the detail of a complete 
transmitter circuit of the quenched-gap type. 

Hlustrations and tabulated data, together with 
ample descriptions, show how to construct vari- 
ous sizes of transformers and spark coils. The 
electrolytic interrupter and many other devices 
are described in such a manner that the careful 
student should be able to construct his own ap- 
paratus. Among the devices so described are an 
automatic antenna switch, a break-in attachment. 
a change-over switch, a magnetic blow-out, a 
large-contact key, a magnetically operated key, 
condensers, inductances, an oscillation trans- 
former, several types of spark gaps, hot-wire me- 
ters, a shunt resonator and other pieces of equip- 
ment. 

High-frequency alternators, vacuum valves 
and other devices are described and many dia- 
grams illustrate the detail of their connections, 
use and construction. In addition to the material 
already described, entire chapters are devoted to 
the following subjects: The receiving station, 
detectors. sensitive indicators for receiving sets. 
tuning and interference prevention, special re- 
celving sets, receiving condensers, construction 
of receiving inductances, making the wireless set 
work, miscellaneous applications, time and 
weather signals, patents, and the rights of the ex- 
perimenter. This volume should be a valuable 
addition to the library of any experimenter or 
student in wireless work. 
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NEW APPLIANCES 


Newly Developed and Improved Electrical and Mechanical Apparatus, Appliances, and Devices 


Now Being Placed on the Market 


“Rotapex” Clothes Washer Built 
for Domestic Service. 


After two and a half years of devel- 
opment and rigid tests the “Rotapex” 
electric clothes washer is being placed on 
the market by the Apex Electrical Dis- 
tributing Co., Cleveland. The “Rotapex” 
is compact, requiring floor space of only 
26.5 by 25.5 ins. It is a reversing, re- 
volving-cylinder type of machine, the 
cylinder revolving 23 times a minute and 
reversing every five and one-half revo- 
lutions. The tank may be had in either 
Armco iron or copper. Simple rein- 
forcements at the corners add strength 
and rigidity to the machine. 

The power-operated wringer is said 
to be exceptionally rigid, and carries 
11%-in. rolls which are guaranteed for 
three years. It has an easily operated 
center-break safety release. Another 
safety feature cuts off the power while 
the wringer is being swung to any one 
of four positions in which it must be 
locked before the power can be applied. 
Ample power is furnished by a 1750- 
r.p.m. %-hp. motor, which is both in- 
closed and ventilated. Bronze bearings 
are a feature contributing to long life 
and reliable operation. The motor is 
easily started or stopped by a downward 
push on a large, accessible bell cap. Its 
operation is smooth and practically 
noiseless. 
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“Rotapex” Electric Clothes Washer. 


Automatic Projector Designed 
for Advertising. 


- Illuminated signs of various kinds are 
becoming more popular in the advertis- 
ing of all kinds of merchandise and 
service. A device known as the “Auto- 
matic Balopticon,’ which automatically 
displays 68 different slides of any de- 
sired picture or reading matter, is being 
marketed by the Automatic Illuminated 
Advertising Corp., Baltimore. 

The screen used for regular display is 
20 by 20 ins., and slides are changed 
each ten seconds. However, manual 
control may be used if desired, and the 
pictures can be projected onto a screen 
ten feet square. 


Arc Lamp Suitable for Various 
Photographic Uses. 


A twin-arc lamp, said to produce a 
white flame, is being manufactured by 
J. H. Wagenhorst & Co., Youngstown, 
O. This lamp may be used for making 
blueprints, copper and zinc plates, por- 
trait proofs and in copy work. A rheo- 
stat and control unit is assembled as a 
separate part for installation where con- 
venient. 

Either a-c. or d-c. service may be 
used at 110 or 220 volts. Portable 
stands and reflectors adapt the lamp to 
its particular use. 
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Conover Devices Improve Elec- 
tric Dishwashing Machine. 


One of the features of the electric 
dishwasher manufactured by the Con- 
over Manufacturing Co.. 4555 Ravens- 
wood avenue, Chicago, is a turbine-like 
device for forcing the water over the 
dishes. The spiral flanges on the de- 
vice terminate in two fan-like blades. 
These flanges elevate the water and the 
blades, whirling with great velocity, 
hurl the streams upon and around every 
dish, according to the statement of the 
manufacturer. Since boiling water may 
be introduced into the reservoir of the 
dishwashet without danger of breaking 
the glassware or crockery, they are as- 
sured full sterilization and cleansing. 

Large rubber-tired, ball-bearing cas- 
ters are provided for the three legs of. 
the machine so that it may be trundled 
into the dining room and the dishes 
placed in it direct from the table. The 
weight of the machine is 40 lbs. and it 
occupies about the floor space of an 
ordinary chair. The capacity is such 
that the dishes from two or three meals 
may be stacked therein and washed at 
one time. Features of construction are 
intended to prevent the escape of odors. 

Non-corrosive and non-rusting mate- 
rials are used in the construction of the 
machine, all fittings being of nickel, 
while the container and legs are fin- 
ished in heavy enamel baked on. The 
inside of the container is smooth and 
no refuse can accumulate and form un- 
pleasant odors. The machine is self- 
cleaning. 


Conover Dishwashing Machine. 
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LATEST APPROVED APPLIANCES 


Approved by Underwriters’ Laboratories, Following Examination and Tests Conducted Under the 
Standards of the National Electrical Code 


Automatic Switches, Magnetically 
Operated Type—Hart Manufacturing 
Co., Hartford, Conn. Listed June 4, 
1920. 

“Diamond H.” Automatic switch 
consisting of laminated brush contacts 
actuated by solenoid, circuit of which 
is controlled by push-button switches 
located at remote point. 25-100 am- 
peres, 250 volts, Type F. 


Cabinets and Cutout Boxes, Sheet 
Metal—Cregier Electrical Manufac- 
turing Co., 220 West Ontario street, 
Chicago. Listed July 2, 1920. 


Cable, Armored—Circle Flexible 
Conduit Co., Inc., 188 21st. street, 
Brooklyn, N. Y. Listed June 15, 1920. 

Marking: Letter “O” stamped in 
armor at intervals of about 3 ins. 


..Cable, Armored—A. Dewes Manu- 
facturing Co., 199 Lafayette street, 
New York, N. Y. Listed June 15, 1920. 

Marking: Letter “D” in circle 


stamped in armor at intervals of about 
4.5 ins. 


Cord, Flexible—Philadelphia In- 
sulated Wire Co., 200 N. Third street, 
Philadelphia. Listed June 9, 1920. 

Marking: Red, white and blue cot- 
ton thread cabled with copper strands. 


Ground Clamps -— Gillette-Vibber 
Co., New London, Conn. Listed June 
18, 1920. i 

For use with 3-in. rigid conduit or 
less. “Gee-Vee.” Catalog Nos. 61-63. 


Heaters, Electric—Rand Electric 
Co., 849 Third avenue, New York, N. 
Y. Listed July 2, 1920. 

Permanent hair-waving machine 
consisting of tubular heating units, 
suspended by cords and counterbal- 
ance weights from -the canopy of a 
fixture, ın the arms of which are 
mounted attachment plug receptacles, 
to receive the attachment plug caps. 
located on the ends of cords attached 
to the heating units. Designed for 
permanent installation on ceilings and 
for placing a permanent wave in 
ladies’ hair. 7 and 8.5 amperes, 100- 
125 volts. 


Insulating Materials — Diamond 
State Fibre Co.. Bridgeport, Pa. 
Listed June 29, 1920. 

Insulating material, sheets, tubes, 
and rods, having the following proper- 
ties: Good dielectric strength; ex- 
cellent mechanical strength; slightly 
absorptive; readily worked with tools; 
not strictly non-combustible; slightly 
affected by temperatures of 300 de- 
grees, C.; unaffected by acids and oils; 
practically neutral. ‘“‘Condensite Cel- 
oron.” Asbestos hase, Canvas hase, 
Fiber base, natural color, Fiber base, 
black. 

This material is judged to be suit- 
able for use in small pieces as sup- 
ports for current-carrying parts when 
properly inclosed or protected and 


when use of strictly non-combustible 
material is not practicable. Manufac- 
turers desiring to use this material 
should submit samples in commercial 
form for examination and test by 
Underwriters’ Laboratories. 


Lamps, Arc.—M. J. Wohl & Co., 
207 Fulton street, Brooklyn, N. Y. 
Listed June 11, 1920. 

“Duplex” photo-studio lamp; con- 
sists of two sets of carbons connected 
in series, inclosed 
case having a woven glass diffuser; 25 
amperes, 110 volts, direct current. 


Outlet Bushings and Fittings.— 
Thomas & Betts, 63 Vesey street, 
New York City. Listed May 18, 1920. 

“Standard” connectors for armored 
cables; catalog No. 280. 


Panelboards.—The Spero Electrical 
Manufacturing Co., 33rd street and 
Woodland avenue, Cleveland. Listed 
Mav 24, 1920. 

Consisting of an assembly of buss 
bars, with or without standard cutout 
parts, or with or without switches 
mounted on insulating bases; designed 
for use on low-potential circuits. 

Receptacles for Attachment Plugs 
and Plugs.—Benjamin Electric Man- 
ufacturing Co., 120 South Sangamon 
street, Chicago. Listed May 17, 1920. 

“Benjamin.” 20 amperes, 125 volts; 
10 amperes, 250 volts; catalog Nos. 
7681-82 and 7684; 20-ampere plug, cat- 
alog No. 7683. 


Receptacles for Attachment Plugs 
and Plugs.—Delta-Star Electric Co., 
2423 Fulton street, Chicago. Listed 
May 28, 1920. 

“Delta-Star.” 100 amperes, 600 
volts; receptacles, catalog No. 2355; 
plugs, catalog No. 2356. 


Receptacles for Attachment Plugs 
and Plugs.—Universal Electric Stage 
Lighting Co., 240 West 50th street, 
New York Citv. Listed Mav 3, 1920. 

“Kliegl.” 50 amperes, 125 volts; 
catalog No. 965. 


Receptacles, Medium Base.—The 
Bryant Electric Co.. Bridgeport, 
Conn. Listed June 4. 1920. 

Receptacle handles for medium base 
receptacles without shells; catalog 
Nos. 591-92. 


Signal Appliances.—Amrevo Elec- 
tric Co.. 2309 Archer avenue, Chicago. 
Listed May 21, 1920. 

“Signalrite.” Type A-100: 4 am- 
peres, 125 volts; device on principle of 
induction coil controlled by relay in 
dry-cell circuit designed to take cur- 
rent from d-c. lighting circuit at 125 
volts, and to supplv pulsating current 
at approximately 20 volts to signaling 
circuit. 


Sign Flasher. — International Fi- 
nance Co. 310 Pacific black, Seattle, 
Wash. Listed June 4, 1920. 


in a sheet-metal 


Magnetic sign flasher consisting of 
solenoid-operated switch and control 
circuits mounted on slate panel and 
inclosed in metal box; for use on a-c. 
circuits; 100-125 volts 20 amperes, 60 
cycles. 


Signs.—Hi-Glo Sign Co., Schmul- 
bach building, Wheeling, W. Va. 
Listed June 18, 1920. 

Electrically illuminated display 
signs for general use. i 


Signs.—R. & H. Strachan, Inc., 395 
Fulton street, Brooklyn, N. Y. List- 
ed June 8, 1920. 

Electrically illuminated 
general use. 


signs for 


Sockets, Medium Base.—Continental 
Electrical Products Co., 30 North La 
Salle street, Chicago. Listed June 1], 
1920. 

“Cuthbert” metal shell medium base 
sockets, key and keyless electrolier 
type, designed for attachment to un- 
threaded fixture systems by a steel 
clamping collar and knurled bushing 
threaded on socket nozzle; 250 watts, 
250 volts. 


Sockets, Medium Base. — Hemco 
Electric Manufacturing Co., 344 East 
40th street, New York City. Listed 
May 28, 1920. . 

“Hemco” weatherproof, composition 
medium base sockets; keyless, 660 
watts, 600 volts. 


Switches, Automatic, Magnetically 
Operated. — General Electric Co.. 
one N. Y. Listed June 4, 


“G. E.” automatic switches consist- ` 
ing of a triple-pole; tvpe CR-7002, 
magnetically-operated switch mounted 
in a sheet-steel cabinet; with time-ele- 
ment fuses, 2 hp., 110 volts; 5 hp., 220, 
440 and 550 volts; type CR-7005; with 
inverse time-limit overload relay, 14-35 
hp, one 220, 440 and 550 volts: type 

Switches, Combination Snap and 
Fuse.—The Hart Manufacturing Co., 
Hartford, Conn. Listed June 2, 1920. 

“Diamond H.” Double-pole, series- 
multiple,.snap switch combined with 
plug-type fuse base; for use only in 
electric ranges: 20 amperes, 125 volts: 
catalog No. 1921. 


Transformers, Bell-Ringing.—The 
States Co., 72 Francis avenue. Hart- 
ford, Conn. Listed May 18. 1920. 

“Alert;” air-cooled transformers de- 
signed to supply current at 60 cycles, 
primary 110 volts, secondary 10 volts: 
for use only in ringing bells or similar 
signaling work. 


Wires. Slow Burning. — Marlin- 
Rockwell Corp.. Insulated Wire Di- 
vision, New Haven, Conn. Listed 
June 4, 1920. 


“Rockbestos.” Motion picture ma- 
chine cable, switchboard wire, stove 
wire; compounded asbestos insulation 
and compounded asbestos braid. 
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ACTIVITIES IN THE TRADE 


Business Developments, Sales Agencies, Trade Literature and Miscellaneous Items Concerning 
Electrical Manufacturers and Allied Business Interests 


Rock Light Co., Long Island City, 
N. Y., has filed notice of increase in 
capital from $5000 to $50,000 for pro- 
posed expansion. 

Metropolitan Electrical Supply Co. 
has leased property at 45 North Sev- 
enth street, Philadelphia, for a term 
of vears for a branch establishment. 


Walter S. Edmands, electrical con- 
tractor, has removed to larger quar- 
ters at 21-27 Pearl street, Boston, in 
order to take care of increased bus- 
iness, 


Black & Decker Manufacturing Co., 
Towson, Md., manufacturer of elec- 
trically operated tools and equipment, 
has increased its capital from $350,000 
to $2,000,000 for proposed expansion. 


Hercules Electric Co., Cleveland, has 
been sold to Charles G. McCutcheon 
and associates, who plan extensive ad- 
ditions and improvements to the plant 
for the manufacture of electrical ap- 
paratus. 


Brantford Washing Machine Co. 
has been incorporated at Rrantford, 
Ont., to manufacture electric washing 
machines and other appliances. The 
capitalization is $100,000 and Robert 
A. Lyons and Stephen A. Jones are 
the incorporators. 

Apex Electric Distributing Co., 
Cleveland, has announced a new $5000 
prize sales contest for Apex cleaner 
salesmen, to close Sept. 25. Only the 
distributor's wholesale and retail 
salesmen are eligible to compete. The 
prizes and bonuses are listed in three 
divisions for the wholesale men and 
in two divisions for the retail men. 


Klieg] Brothers, 240 West Fiftieth 
street, New York City, manufacturers 
of special electric lighting devices, 
have acquired property on West 
Fiftieth street, near Eighth avenue, in 
the vicinity of its present plant, for 
the erection of a four-story factory. 
The company will remove its present 
works to the new location on the com- 
pletion of the new building. 


George Cutter Works of the West- 


inghouse Electric & Manufacturing 
Co., South Bend, Ind., is making ex- 
tensions which will double its manu- 
facturing capacity. These extensions 
include a new foundry space of 64 by 
112 ft., and a second floor measuring 
66 by 250 ft., for assembling and stor- 
age rooms. In addition, outdoor 
storage space has been obtained which 
will greatly increase the facilities. 


Uehling Instrument Co., 71 Broad- 
way, New York City, manufacturer 
of fue! economy equipment, announces 
thar it iS now represented in the New 

at Vd states by the Smith En- 
Engling & Supply Co., 89 State 
gint- Boston, manufacturers’ agent 
St Ngineer, specializing in power- 
A Equipment. S. W. Smith, pres- 
ieat Of the latter company, was until 
vey Tecently asociated with the Uehl- 
i$ instrument Co., with headquarters 

im the New York office. 


Varney Electric Co., Evansville, 
Ind., jobbers in electrical supplies, sus- 
tained a loss of more than $100,000 by 
nre recently. 


Pyramid Motor Equipment Co., 
New York City, has filed notice of in- 
crease ‘in capital from $15,000 to $50,- 
000 for proposed expansion. 

Kleinschmidt Electric Co., Inc., 
36 Flatbush avenue extension, Brook- 
lyn, N. Y., manufacturer of electrical 
products, has increased its capital 
from $100,000 to $500,000 for proposed 
expansion. 

Westinghouse Electric & Manufac- 
turing Co. eniployes, their wives and 
families, numbering over 40,000 per? 
sons, attended the thirty-fourth annual 


Annual Outing of Westinghouse Employes. 


outing and basket picnic at Kenny- 
wood Park, Pittsburgh, Pa., on Aug. 
14. This outing was featured by ath- 
letic events participated in by both 
men and women of the company, an 
event that created considerable in- 
terest being a baseball game between 
teams composed entirely of girls. The 
success of the picnic was due entirely 
to the efforts of the employes of the 
company, who had complete charge 
of allarrangements. The various units 
included in the plans for the outing 
consisted of the electric, machine and 
meter works, East Pittsburgh; Traf- 
ford City works; Linhart and copper 
mill at Turtle Creek; Homewood 
service station and Pittsburgh office, 
and Braddock foundry, Braddock, Pa. 


Safety Car Heating & Lighting Co., 
Jersey City, N. J., manufacturer of 
electric equipment for railroad service, 
will have improvements and exten- 
sions made at once in the former local 
plant of the Marlin-Rockwell Co., re- 
cently acquired. The company is 
planning the removal of its Jersey 
ae works to New Haven in the early 
all. 


“Leeds & Northrup Co., 4901 Stenton 
avenue, Philadelphia, Pa., manufac- 
turer of electrical measuring instru- 
ments, has taken title to property 
totaling about three acres on German- 
town avenue, for the erection of an 
addition to its plant. The considera- 
tion is stated at $35,000. Plans for 
the proposed plant are now being 
prepared. 


Northwestern Electric Equipment 
Co., 35 Vestry street, New York City, 
has filed notice of increase in capital 
from $16,000 to $200,000. 


International Radio Telegraph Co., 
Pittsburgh, Pa., a Delaware corpora- 
tion, manufacturer of radio apparatus, 
has fled notice of change of name to 
the International Devices Co. 


Landers,’ Frary & Clark, Ellis 
street, New Britain, Conn., manufac- 
turer of electric heating and cooking 
equipment, etc, is completing plans 
for the erection of three-story addi- 
tion, 60 bv 210 ft., to its factory. 

Cutler - Hammer Manufacturing 
Co.’s New York office employes held 
their annual outing July 17 at Rye 
Beach Inn, 26 miles from the metrop- 


‘olis on the Sound, The day’s pro- 


gram included athletic events, out- 
door games and dancing. 


Gencral Electric Co. has filed plans 
for the erection of a one-story build- 
ing at the Government plant at Co- 
lumbia avenue and Putnam street, 
Baltimore, Md., recently acquired. The 
plant will be used for the manufacture 
of electric switches and other spe- 
cialties. 

W. J. Rainey, Inc., 52 Vanderbilt 
avenue, New York City, has been or- 
ganized to carry on the business 
heretofore conducted under the name 
of W. J. Rainey, engineer. L. L. Wil- 
lard, a member of the American In- 
stitute of Electrical Engineers, is a 
vice-president of the company. 


Peerless Light Co., Chicago and 
New York, is sending out a pre- 
catalog flyer covering some of its 
prominent specialties such as chan- 
deliers and glassware. The ground 
is well covered and the illustrations 
and descriptive matter are arranged 
as to convey full information con- 
cerning the articles mentioned. 


Illinois Testing Laboratories, Inc., 
430 South Green street, Chicago, has 
issued a bulletin describing the service 
rendered to central-station companies, 
contractor-dealers, industrial and 
isolated plants, etc. The laboratories 
repair and test meters and instru- 
ments of every make and type, both 
at the laboratories and at the plants 
of its customers. A specialty is made 
of building new and special types of 
electrical measuring apparatus. 


Charles T. Main, engineer, 201 
Devonshire street, Boston, has issued 
a 32-page booklet, 8.5 by 10 ins., en- 
titled “Hydroelectric Developments,” 
the purpose of which is to show in 
part the work of the Charles T. Main 
organization in the design and super- 
vision of water-power structures and 
hydroelectric systems varying from 
the small plant to that of the first 
magnitude. Photographic reproduc- 
tions showing work acomplished are 
presented, together with brief descrip- 
tions of the plants and special features 
connected with them. 
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PERSONAL MENTION | 


Biographical Sketches and Chronicle of Changes in Business Connections, Promotions and 
Other Personal News of the Industry 


EpmMonnp S. TURNER has joined 
the engineering department as esti- 
mator of the Pacific Power & Light 
Co., Portland, Ore. 


F. G. SYKES, vice-president of the 
American Power & Light Co., New 
York City, was a visitor in Portland, 
Ore., last month, going from that poirt 
to Wichita, Kan. 


FrANK A. LEACH has been ap- 
pointed assistant general manager of 
the Pacific Gas & Electric Co., San 
Francisco. He was formerly manager 
of the Alameda district. 


CHARLES H. A'very has re- 
signed his position with the V. V. Fit- 
tings Co., Philadelphia, to become 
manager of sales and purchases for the 
Holt Electric Co., Jacksonville, Fla. 


Croyp M. CHAPMAN has sev- 
ered his connection with Dwight P. 
Robinson & Co., Inc., and opened an 
office at 171 Madison avenue, New 
York City, as a consulting engineer. 


EARL FISHER, formerly assistant 
manager of the commercial department 
of the Pacific Gas & Electric Co., San 
Francisco, has been promoted to the 
position of manager of that depart- 
ment. - 


HarLow C. CLARK has become 
connected with the Public Service 
Corp., Newark, N. J., in the public re- 
lations department, covering railway, 
electric service and gas interests of the 
corporation. 


Epwarp W. Harry, formerly 
connected with the electrical depart- 
ment of the National Tube Co., Pitts- 
burgh, Pa., has become chief electrical 


engineer for the Pittsburgh Steel Co., 


Monessen, Pa. 


W. S. FINLAY, Jr., has resigned - 


as superintendent of motive power of 
the Interborough Rapid Transit Co., 
New York City, to accept the position 
of vice-president of the American Wa- 
ter Works & Electric Co. 


J. R. WERTH has resigned as major 
from the construction division of the 
United States Army and has opened an 
office at 6823 Thomas street. Pittsburgh, 
Pa., for furnishing technical advisory 
reports to electrical and industrial cor- 
porations. 


J. V. STRANGE, assistant general 
manager of the Pacific Power & Light 
Co., Portland, Ore., was in Seattle last 
month attending a meeting of the gov- 
erning committee of the commercial 
section of the Northwest Electric Light 
& Power Association, of which he is a 
member. 


FraNK G. Drum has resigned 
from the presidency of the Pacific Gas 
& Electric Co., San Francisco, after 
being an officer of the company for 15 
years. He will still be connected with 
the company as a director and a mem- 
ber of the executive committee. Mr. 
Drum, in resigning, gave as his reason 
the pressure of business affairs. Wig- 
gington E. Creed, attorney, president of 
the Hooper Lumber Co., as well as ot 


the East Bay Water Co., was elected 
to the position made vacant by the 
resignation of Mr. Drum. Mr. Creed 
has had a wide experience in the utility 


field. He reorganiezd the People’s 
Water Co., of Oakland, Cal, and 
formed the Columbia Steel Co., of 


Pittsburg, Cal. 


J. E. WILSON, state secretary of the 
Massachusetts State Association of 
Electrical Contractors and Dealers, has 
been connected with the electrical indus- 
try in Boston practically all his life, his 
first work having been in 1879 as night 
operator for the Telephone Dispatch, 
which afterward became the New Eng- 
eland Telephone & Telegraph Co. Later 


J. E. Wilson. 


he accepted a position with the Financial 
Telegram Co., a corporation that fur- 
nished stock quotations in opposition to 
the Gold & Stock Ticker Co. In 1889 
Mr. Wilson became a traveling repre- 
sentative for the Pettingell-Andrews 
Co., Boston, traveling through New 
England and New York state. Later 
he was connected in the same capacity 
with the Stuart-Howland Co., Boston, 
and with F. S. Hardy & Co., Boston, 
representing these concerns in New 
York state and eastern Pennsylvania. 
He has been state secretary of the Mas- 
sachusetts Association since 1916 and is 
also secretary of the Boston section of 
the association and secretary and treas- 
urer of the clectric s@ction of the Bos- 
ton Building Trades Employers’ Asso- 
ciation. 

Irvinc E. MouLTROpP, chairman 
of the Boston section of the American 
Institute of Electrical Engineers, was 
recently elected by the trustees of the 
United Engineering Society to fill the 
vacancy on the board caused by the 
death of E. Gybbon Spilsbury, one of 
the trustees representing the American 
Society of Mechanical Engineers. 


CHARLES Q. RAUSCH KOLB has 
been put in charge of a new sales office 
and service station of the Wegner Elec- 
trical Manufacturing Co., at 2007 South 
Ervay street, Dallas, Tex. 


E. W. HENDERSON, associate pro- 
fessor of electrical engineering of 
Queen’s University, has resigned to &- 
cept a position in the engineering de- 
partment of the Canadian Crocker- 
Wheeler Co., St. Catharines, Ont. 


CHARLESF. KETTERING, president 
of the Delco Light Co., Dayton, O., was 
elected president of the Engineering 
Club of Dayton at the recent annual 
meeting of that body. Mr. Kettering is 
a fellow of the American Institute of 
Electrical Engineers. 


CLIFFORD S. MacCatta has 
resigned as general manager of the 
Rochester (N. Y.) plant of the Gen- 
eral Electric Co., and has been succeed- 
ed by Frank A. Haughton. Mr. Mac- 
Calla has become vice-president and 
general manager of the Virginia Power 
Co., Charleston, W. Va. 


FRANK F. Boyn, Lt.-Com. U. S.N. 
R. F., who served during the war as 
senior engineer officer of the U. S. S. 
Jupiter and later as engineer and repair 
officer at the U. S. submarine base at 
New London, Conn., is now assisting 
in handling the work of the marine di- 
vision which the Westinghouse Electric 
& Manufacturing Co. has recently estab- 
lished in its sales office in New York 
City. 


OBITUARY. 


WARREN C. ROMINE, salesman 
for the National Electric & Auto Sup- 
ply Co., Peoria, Ill., was drowned re- 
cently in the Illinois river at Mossville, 
a few miles north of Peoria. 


W. L. GEORGE, a member of the 
Portland (Ore.) accounting office force 
of the Pacific Power & Light Co., died 
last month at the age of 35 years. He 
became associated with the Portland 
Gas & Coke Co. in May, 1918, having 
resigned from the employ of the San 
Diego Gas & Electric Co. In March 
of the following year he accepted a 
position as bookkeeper with the Pa- 
cific company at Portland, which he 
held at the time of his death. 


Francis W. THrHrRoop, who was 
hydraulic engineer with the Empresa 
Electricas Asociados, Lima, Peru, died 
recently at Chosica, near Lima, as the 
result of an accident. He graduated 
from Cornell University in 1892 and on 
leaving college was employed by the 
General Electric Co., Pittsburgh Reduc- 
tion Co., and other firms. In 1908 he 
became power house superintendent for 
the Ft. Hamilton Cataract Power, Light 
& Traction Co., at Hamilton, Ont., and 
in 1918 he became connected with the 
Empresa people in Peru. Mr. Throop 
was elected to the grade of associate 
in the American Institute of Electrical 
Engineers in 1909. 
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BUSINESS OPPORTUNITIES 


News of Electrical Construction Projects in All Parts of the Country, Proposals Invited, Foreign 
Trade Openings and New Companies 


EASTERN STATES. 


Boston, Mass.— New England Tele- 
phone & Telegraph Co., 50 Oliver 
street, has construction under way on 
a three-story exchange and business 
building, 65 by 180 ft, at Adams, 
Monticello and Robinson streets, to 
cost about $700,000. 


Bridgeport, Conn.— Electric Illumi- 
nating Co. has awarded a contract 
to Casey & Hurley, 120 Pequonnock 
street, for the erection of the super- 
structure of its proposed power plant 
on Pembroke street, foundation work 
for which is under way. It is es- 
timated to cost about $3,000,000, in- 
cluding equipment. 

Bridgeport, Conn. — Bridgeport 
Brass Co., East Main street, is taking 
bids for the erection of a one-story 
power house to cost about $10,000. 


Middletown, Conn.—Goodyear Rub- 
ber Co. has completed plans for the 
erection of a power house, 30 by 40 ft., 
for general works service. Buck & 
Sheldon, Inc., 60 Prospect street, Hart- 
tord, Conn., is the architect. 


New Haven, Conn.—Electrical and 
mechanical equipment will be in- 
stalled in the repair shops to be erect- 
ed by the New York, New Haven & 
Hartford railroad at its Cedar Hill 
shops. A large machine shop will be 
erected and with extensions to present 
buildings about 12,000 sq. ft. of addi- 
tional space will be provided. Cranes 
and a new heating plant will be in- 
stalled. The entire work is estimated 
to cost about $150,000. 


New Haven, Conn.—United Illu- 
minating Co. has awarded a building 
contract to C. W. Murdock, Inc., 
New Haven, for the erection of an 
addition to its electric power plant on 
Grand avenue to cost about $100,000. 
It is planned to start construction at 
once. 


Torrington, Conn.—Warner Broth- 
ers have filed plans for the erection of 
a one-story addition to the power 
house at their corset manufacturing 
plant. ‘ 


Ayden, N. Y.—The town council has 
preliminary plans under way for the 
installation of an electric street-light- 
ing system. J. K. Quinerly is clerk. 
_ Buffalo, N. Y.—Active work is being 
inaugurated in connection with the 
proposed plans of the city commis- 
sion for the establishment of a muni- 
cipal electric light and power plant. 
F. W. Ballard, electrical engineer, 
Cleveland, is conferring with the city 
In regard to the project. Commis- 
sioner Graves is active in the work. 

4)? N. Y.—Buffalo General 

B % Co. has awarded a contract 
Flec{untley & Derdenger, Electric 
EO din for the erection of the pro- 

A Addition, to its substation, 37 


by ‘ 
silenville, N. Y.—Charles P. Dick- 
¿950 and associates are planning for 


the erection of an electric power plant 
at Ulster, N. Y: 


New York, N. Y.—Electric Bond & 
Skare Co., 71 Broadway, has disposed 
of a bond issue of $1,000,000 for the 
Pacific Power & Light Co., Portland, 
Ore., one of the companies which it 
operates. A portion of the proceeds 
will be used for extensions and im- 
provements in plants and system. 


New York, N. Y.—New York Edi- 
son Co. has taken a contract from the 
Munson Steamship Co. for light and 
power service at its new 25-story office 


. building, to be located at Wall and 


William streets. The structure will 
require 3600 lamps for illumination and 
400 hp. in motors for operation of 
elevators, pumps and other apparatus. 


New York, N. Y.— Electric travel- 
ing cranes, electric-operated hoisting 
and conveying machinery for freight 
service, etc., will be installed on the 
piers to be constructed by the city 
on the Hudson river, to replace a 
number of old structures. A total of 
18 piers will be built, ranging in 
length from 950 to 1025 ft.; two of 
the piers will be 100 ft wide, seven, 
150 ft; and nme- 125 ft The struc 
tures are estimated to cost $50,000,- 
000, with equipment and a fund of 
this amount has been approved by the 
sinking fund commission. The work 
will be in charge of Murray Hulbert, 
commissioner of docks. 


New York, N. Y.—Kawakita Elec- 
tric Corp. has arranged for a reduc- 
tion in its operating capital from 
$200,000 to $100,000. 


Tonawanda, N. Y.—The city coun- 
cil has arranged for extensive im- 
provements at the municipal water- 
works and pumping station, to include 
the installation of three new boilers 
and auxiliary operating machinery. 


Yonkers, N. Y.—The New York 
Edison Co. has filed plans for the 
erection of a one-story transformer 
station on Bennett place, near Dun- 
woodie avenue, to cost about $40,000. 


Camden, N. J.—West Jersey Paper 
Co. has completed plans for the in- 
stallation of a pumping plant at its 
works, Front and Elm streets, about 


28 by 45 ft. 


Madison, N. J.—With a view to 
placing the local municipal electric 
light and power plant on a better 
financial basis, allowing funds for im- 
provement work, the borough council 
is considering an advance in service 
rates. Harry Terry, plant superin- 
tendent, has been ordered to conduct 
an investigation of costs and report 
at the next meeting of the council. 


Newark, N. J.—The city commission 
has inaugurated preliminary work rel- 
ative to the establishment of a muni- 
cipal electric light and power plant, 
to be operated in conjunction with 
the city waterworks, and utilizing the 
head of water at one of the various 


waterworks sites. It is proposed to 


obtain estimates of cost and details 
of plant, and submit the proposition 
with suitable bond issue to voters at 
the coming fall‘ election, 


Newark, N. J.—Public Service Elec- 
tric Co. has filed plans for the erection 
of an addition to its forge shop at the 
foot of Center street. 


Newark, N. J.—Celluloid Co. will 
make improvements in the power 
house at its plant at 24 Niagara street, 
including the construction of a 225-ft. 
brick stack to cost about $15,000. 


Newark, N. J.—A power house for 
works service will be erected by John 
Ebersberger, operating a cooperage 
works at Paris street and Wilson ave- 
nue, in connection with his plant to be 
located on property recently acquired 
at Passaic avenue and Blanchard 
street. 


Trenton, N. J.—The Department of 
Architecture, 142 West State street, 
will receive bids up to Sept. 14, for 
electrical, heating and other work for 
the new state normal school at Glass- 
boro. Francis H. Bent is state 
architect. 


Altoona, Pa.—The Penn Central 
Light & Power Co. has filed applica- 
tion with the Public Service Commis- 
sion for permission to issue stock for 
$2,692,500, the proceeds to be used in 
part for proposed extensions and im- 
provements. 


Blossberg, Pa.—Plans have been 
completed by the Blossberg hospital 
for the erection of a one-story power 
plant and mechanical laundry plant 
at the institution. 


Ford City, Pa.—The borough coun- 
cil has completed plans for extensions 
and improvements in its municipal 
power plant, used in connection with 
the borough waterworks. The addition 
will be one story, 40 by 50 ft. 


Glen Rock, Pa—Glen Rock Elec- 
tric Light & Power Co. has completed 
the erection of an ice-manufacturing 
plant to be operated in connection 
with its other utilities. 


Harrisburg, -Pa.—The Philadelphia 
Suburban Gas & Electric Co., Phila- 
delphia, has filed application with the 
Public Service Commission for per- 
mission to merge a number of utility 
companies in eastern Pennsylvania 
counties into its system. These in- 
clude the following companies: 
Charlestown Township Electric, 
Schuylkill Township Electric, Thorn- 
bury Light, West Pikeland Electric, 
West Bradford Township Electric, 
New Britain Electric, Ambler Elec- 
tric Light, Warrington Township 
Electric Co., and other smaller or- 
ganizations, totaling 19 in all. 


Lewiston, Pa.—The Mifflin County 
Directors of the Poor will receive bids 
until Sept. 14 for electrical equipment 
to be installed at the county home. 
All former oil or other lighting fix- 
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tures will be replaced with electric 
service. 

Philadelphia, Pa.—The Metropolitan 
Electrical Supply Co. has leased space 
at 45 North /th street for a new local 
establishment. 


Philadelphia, Pa.— Philadelphia Elec- 
tric Co. has leased the present plant 
of the Vim Motor Truck Co., Market 
and 23rd streets, comprising a six- 
story, reintorced-concrete building, 
250 by 400 ft. The company will take 
possession in December when the Vim 
company will remove to a new plant 
at Nicetown. The electric company 
will use the structure in connection 
with its mechanical and operating de- 
partments. 


Philadelphia, Pa.—Bids have been 
taken by the Ferguson Carpet Co., 
Germantown, for building erection 
for the proposed power plant at its 
factory. 


Philadelphia, Pa. — Blumenthal 
Brothers, James and Margaret streets, 
have filed plans for the erection of a 
power plant for works service at their 
cocoa factory. 


Philadelphia, Pa.—The Pennsylvania 
Railroad Co. has had plans prepared 
for the erection of an addition to its 
substation at Arsenal Bridge. Im- 
provements will also be made in the 
present plant. 


Port Allegany, Pa.—The borough 
council has arranged for a bond issue 
for the construction and operation of 
a municipal electric light and power 
plant. 


Reading, Pa—A large electric 
power plant will be erected by Dives, 
Pomeroy & Stewart in connection 
with the proposed addition to their 
department store. The structure will 
be seven stories, 60 by 270 ft., located 
at Sixth and Cortlandt streets, and is 
estimated to cost about $500,000. 


Tyrone, Pa.—The borough council 
has filed complaint with the Public 
Service Commission against the Home 
Electric Light & Steam Heating Co., 
in regard to increased charges made 
for street-lighting service, advanced 
from $50 to $66.50, in spite of existing 
five-year contract. 

Williamsport, Pa.—Lycoming Edi- 
son Co. has made application to the 
Public Service Commission, for the 
pernussion to issue notes for $123,000, 
the proceeds to be used in part for 
proposed extensions and betterments. 


York Haven, Pa.—York Haven 
Power Co. has completed the con- 
struction of a high-tension line to a 
connection with the system of the 
Metropolitan Edison Co., Reading, at 
Annville, about 28 miles. The line is 
designed for emergency service, to be 
used by both companies. 


Baltimore, Md.—Considerable elec- 


trical and mechanical equipment 
will be installed in the plant 
to be erected by the Coca-Cola 


Co., Atlanta, Ga. at Fort avenue, 
near Lawrence street, Baltimore. 
The factory will be four stories, 190 
by 600 ft, and is estimated to cost 
$1.000,000, including machinery. The 
Arthur Tufts Co., Lexington building, 
Baltimore, is the contractor. S. L. 
Willard is resident manager. 
Baltimore, Md.—Plans for the erec- 
tion of a two-story power house, 60 
by 66 ft., to cost about $45,000. have 
been filed by the Prudential Oil Co. 
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The plant will be located at its works 
at Third street and Fifth avenue. 


Baltimore, Md.—The water depart- 
ment is completing the installation of 
an electrically operated centrifugal 
pump at the Mount Royal pumping 
station to cost about $100,000. The 
pump will have a capacity of 35,- 
000,000 gals. in 24 hrs. The depart- 
ment is planning the installation of a 
pumping unit at the Eastern pumping 
station, and has an appropriation of 
$45,000 available for this purpose. 


Baltimore, Md.—Consolidated Gas, 
Electric Light & Power Co., Lexing- 
ton building, has awarded a contract 
to the McLean Contracting Co., 
Fidelity building, for the erection of a 
one-story substation at Port Coving- 
ton. 


Bedford, Va.—The city council has 
completed plans for the erection of an 
hydroelectric power plant at Snow- 
den, to serve as an extension to the 
present station now located at this 
point. 

Danville, Va.—Riverside & Dan River 
Cotton Mills have completed arrange- 
ments for the erection of a power plant 
on a local site, to cost about $100,000. 
The plant will be used for general 


factory service. 


Richmond, Va.—The R. J. Reynolds 
Tobacco Co., Winston-Salem, N. C., 
has completed plans for the erection 
of a one-story power plant here. 

Oak Ridge, N. C.—Oak Ridge Light 
& Power Co., recently organized, has 
concluded arrangements with the 
Southern Power Co.. Charlotte, N. C.. 
for power supply. The compny will 
establish a local substation and dis- 
tributing system. `D. L. Donnell is 
president. 


Camilla, Ga.—The city will obtain 
electric power for street lighting pur- 
poses from the Baker County Power 
Co. 4 


Smyrna, Fla.—The city council is 
planning the erection of a municipal 
electric light and power plant. A 
bond issue will be voted at an early 
date. 


NORTH CENTRAL STATES. 


Carey, O.—The council will offer 
for sale bonds for building electric 
light plant. Address village clerk. 

Cheboygan, Mich.—With operating 
expenses of the city water works con- 
stantly increasing the members of the 
city council held a meeting to take up 
the. proposition with F. B. Spencer of 
the Cheboven Electric Light & Power 
Co. with view of operating the plant 
with electric power. 


Cheboygan, Mich.—The city coun- 
cil is considering a plan to install 
electrical machinery for the operation 
of the waterworks. 


Detroit, Mich.—-The street railway 
commission notified the city council 
that it is willing to construct the 
Elizabeth street traction loop pro- 
posed recently by the Detroit United 
Railways, and allow the street car 
company to operate its cars on the 
loop. l 

Owosso, Mich.—The city commis- 
sion decided to reject the only two 
bids received for the contract for 
installing boulevard lighting system, 


and advertised for new bids. One. 


bid was for $40,000 and the other 
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$44,000. The estimated cost of the 
work as prepared by Professor Parker 
of the University of Michigan was 
$32,000. 

Traverse City, Mich.—The city has 
voted $75,000 in bonds to install a 
steam plant to generate electrical 
power and act ‘as an auxiliary to the 
hydroelectric plant. The steam plant 
will have a capacity of 1300 hp. 

Anderson, Ind.—An order from the 
Public Service Commission of Indiana 
has been received whereby the Board 
of Works is permitted to spend $230,- 
000 on the city light plant improve- 
ments at this time. 

Columbus, Ind.—The county com- 
missioners have agreed to install elec- 
tric lights on the 17th street bridge 
over Haw Creek. Bids for the work 
will be received Sept. 7. 


Vincennes, Ind.—Preliminary steps 
looking to the construction of a new 
municipal electric works were prac- 
tically completed when the city coun- 
cil awarded the building contract to 
John H. Kretz of Washington for 
$26,000. 

Centralia, Ill—At the meeting of 
the council the “white way” was dis- 
cussed and the mayor maintained that 
if the cost of installation was not too 
great that the West side “white way” 
should begin on Beech street. 


Galesburg, Ill—At a meeting of the 
electric light committee in the mayor’s 
office it was decided to proceed with 
the reconstruction and rehabilitation 
of the city’s electric light system, as 
outlined in a statement recently made 
hy members of the committee. The 
work will be done under the direction 
of Mr. True. | 


Moline, Il].—The United Light & 
Power Co., organized in East Moline 
Feb. 2, 1908, and later purchased by 
the Tri-City Railway & Light Co., has 
been dissolved and its charter sur- 
rendered. The same action has been 
taken by the Watch Tower & Camp- 
bell's Island Park Co. The dissolu- 
tion of the two companies is merely 
a matter of record in the office of the 
secretary of state of Illinois. 


Peoria, Ill—A proposition to in- 
stall ornamental lights on the pro- 
posed park-to-park driveway on Mc- 
Clure avenue from Glen Oak park to 
Bradley park has been placed in the 
hands of H. J. Monahan, commis- 
sioner of public works of Peoria. 


Taylorville, Ill.—The city council 
has approved the plans of the proposed 
municipal light and power plant, pre- 
pared by S. Merkle, consulting 
engineer, St. Louis. 


West Bend, Wis.—Combustion En- 
gineering Co., 11 Broadway, New 
York City, is preparing preliminary 
plans for the erection of a new elec- 
tric power plant, 110 by 150 ft., for the 
West Bend Heat & Light Co. 


Duluth, Minn.—Bids will soon be 
received by the city for the installa- 
tion of a 15,000,000-gal. electric pump 
for the waterworks plant. Address 
Commissioner P. G. Phillips for fur- 
ther information. 

Hibbing, Minn.—The city will in- 
stall a new electric light system on 
First avenue South. 
Murphy, city clerk, for further in- 
formation. 


Independence, Minn.—The village 


Address J. P. 


August 28, 1920. 


has voted to extend the power and 
light lines of the Wisconsin-Minneso- 
ta Light & Power Co. from Winona 
to Independence and supply 24-hour 
service. 


Parkers’ Prairie, Minn.—The Cen- 
tral Minnesota Rural Electric Co. has 
been organized to furnish light and 
power to farmers in the vicinity. H. 
L. Bailey, Little Falls, Minn., is the 
manager of the new company. 


Willmar, Minn.— The city ‘council 
will soon receive bids for the installa- 
tion of a sewer sludge pump and a 
5-hp. electric motor. Hans Gunderson 
is the city clerk of Willmar. 


Kent, Ia.—An election will be held 
on Sept. 7 to vote on the question of 
issuing $5000 municipal light bonds. 
Address village clerk. 


Maquoketa, Ia.—Brady Electric Co. 
has been awarded contract for the 
high tension line construction work 
on the lines of the Iowa Electric Co. 
extending east from Dewitt. Con- 
struction work will begin as soon as 
material is on the ground. 


St. Joseph, Mo.—Plans are under 
way by the St. Joseph district of the 
Southwestern Bell Telephone Co. to 
install 3000 automatic telephones and 
make improvements to its two Office 
buildings to make room for additional 


equipment. The total cost will be’ 


about $10,000. 


Springfield, Mo.— Shannon County 
Copper Mining Co. is planning the 
erection of a hydroelectric power plant 
on Jack's Fork, near Eminence, Mo., 
for service at its mining properties 
and local community. L. O. Neider is 
manager. 

Newman Grove, Neb.—The Nebras- 
ka Gas & Electric Co. will re-equip 
its plant and build new transmission 
lines. 

Sioux Falls, S. D.—The city will 
make improvements and extensions 
in the electric light, water and sewer 
i at an estimated cost of $175,- 


SOUTH CENTRAL STATES. 


Oxford, Miss.—The city council is 
planning extensions and improvements 
in the municipal electric power plant 
for increased capacity. 


De Witt, Ark.—The Arkansas Light 
& Power Co., Arkadelphia, is planning 
the installation of a lighting and 
power system here. 


Little Rock, Ark.—The Arkansas 
Hydro Electric Co. approved plans of 
. E. Sirrino, consulting engineer of 
Greenville, S. C., to proceed with con- 
struction of dam and power plant. 


Piggott, Ark.—The Meyers Stave 
& Manufacturing Co. is planning. the 
erection of a power plant in connec- 
tion with the construction of a new 
factory. The entire project, including 
equipment, is estimated to cost about 
$300,000 

Springdale, Ark.—Goss & Early, of 
Fayettesville, have purchased the local 
electric light and power plant which 
they plan to remodel and improve. 

Donna, Tex.—Donna Light, Ice & 
Power Co. has increased its capital 
to $75,000 for proposed extensions 
and improvements in its power plant. 

Fort Worth, Tex.—Southwestern 
Power & Light Co. has arranged for 
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a note issue of $2,000,000, the pro- 
ceeds to be used in part for proposed 
extensions and betterments in electric 
plants and system. 


WESTERN STATES. 


Albion, Wash.—The city council has 
granted the Washington Water Power 
Co. a franchise to furnish electric light 
throughout the city. 


Oakville, Wash.—Bonds to the 
amount of $20,000 have been voted to 
purchase the electric light plant owned 
by Frank Leisner. 


Seattle, Wash.—The Puget Sound 
Power & Light Co. is stringing new 
circuits on 50 miles of transmission 
line between Seattle and Auburn, via 
Renton, the latter being an important 
switching station. The change, which 
applies to a double line between the 
points named, consists of replacing 
No. 00 aluminum conductors with 
336,420-cir. mil. aluminum conductors 
with a conductivity equivalent to that 
of No. 0000 copper and of the standard 


stranding for conductors of that size. . 


The pin-type insulators previously in 
service will be retained. The voltage 
of the line will remain at 50,000. 


Los Angeles, Cal.—The city board 
is considering plans for union pas- 
senger terminal station, elimination of 
grade crossings and electrification of 
all roads leading out of Los Angeles. 
Address Richard Sachse, chief en- 
gineer, state railroad commission. 


Los Angeles, Cal—The Los An- 
geles Railway Co. plans the expendi- 
ture of $150,000 for improvements 
which include overhauling and replac- 
ing of three existing transformers at 
the Plaza substation, the installation 
of two new 15,000-kw. transformers 
and other equipment at Avenue 28 
and Huron street. 


CANADA. 


Edmundston, B. C.—Plans are -be- 
ing prepared for the construction of a 
new pumping station to be operated 
with an electrically driven centrifugal 
pump, the entire improvement to cost 
$90,000. L. L. Theriault is the town 
manager of Edmundston. 

Nanaimo, B. C.—The Nanaimo 
Electric Light Co. is to lay a 1-mile 
pipe line from a mountain reservoir 
to Milstone, where a new power house 
will be built. 

Winnipeg, Man.—The civic power 
plant at Point du Bois sustained a 
loss of $25,000 by fire recently. 

Regina, Sask.—By-law has been 
passed by the city council authorizing 
the expenditure of $50,000 on electric 
light plant. Address George Beach, 
city clerk. 

Saskatoon, Sask.—City council has 
passed by-law authorizing extensions 
to electric light and power plant at a 
cost of $15,800. Address Andrew Les- 
lie, city clerk. 


INCORPORATIONS 


Primghar, Ia—Farmers’- Electric 
Co. Capital $52,000. Simon Fyjosern, 
president. 

New York, N. Y.—Halliwell Elec- 
tric Corp. Capital, $100,000. To man- 
ufacture electrical products and en- 
gage in electrical contracting. In- 
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corporators: R. H. and E. A. Brown, 
and J. Jorgenson, 661 West 139th 
street. 


New York, N. Y.—American Power 
Appliance Co. Capital, $500,000. To 
manufacture engines and electrical 
machinery. Incorporators: J. P. 
Brandenburg, G. A. Senior and F. C. 
Briggs, 68 Montague street, Brook- 
lyn. j 
Jamestown, N. Y.—Chadokian Elec- 
tric Co. Capital, $5000. To manufac- 
ture electrical specialties and engage 
in electrical contracting. Incorpora- 
tors: C. H. Johnson, E. L. Hurley 
and A. J. Lawson. 

Bernardsville, N. J—A. K. W. Elec- 
tric Co. Capital, $125,000. To man- 
ufacture electrical equipment. In- 
corporators: C- S. Aniercaa, C. E 
Whitcomb and Harry J. Kessler. 


Newark, N. J.—Reliable Electric 
Service, Inc. Capital, $50,000. To 
manufacture electrical appliances and 
equipment. Incorporators: Samuel 
Rauchwerk and Walter Weberbaur, 
Irvington, Newark. 

Cleveland, O.—Commercial Elec- 
tric Manufacturing Co. Capital, 
$250,000. To manufacture electrical 
specialties. Incorporators: W. W. 
Hale, N. G. Gray, R. W. Anderson, 
E. E. Costly and others. 


Pottsville, Pa.—Anthracite Electric 
& Welding Co. Capital, $20,000. In- 
corporators: Martin L. Dunn and 
others. 

Dallas, Tex.—Southwestern Battery 
Co. Capital stock, $20,000. To manu- 
facture storage batteries and other 
electrical equipment. Incorporators: 
Albert Kramer, M. Rothman and F. 
B. Vonderhoya. 

Wilmington, Del.— The Lyons 
Storage Battery Co. Capital, $500,- 
000. To manufacture and install 
storage batteries, etc. Incorporators: 
T. L. Croteau, M. A. Bruce and A. M. 
Hooven. 


FOREIGN TRADE. 


[Addresses of firms referred to in these 
trade opportunities may be obtained by 
writing to the Bureau of Foreign and 
Domestic Commerce, Washington, D. C., 
or its branch and local co-operative of- 
fices. Request for each opportunity 
should Le on a separate she and the 
file number given.] 


Electrical Goods (33,462)—A firm 
of merchants and commission agents 
in India desires to secure agencies for 
the sale of electrical goods. 


Electrical Flash Lights (33,463)—A 
hardware merchant firm in Mexico 
desires to purchase hardware, glass- 
ware, earthenware, paints, stationery, 
toys, woodenware, drugs, electric flash 
lights and batteries. Quotations 
should be given c. 1. f. El Paso, Tex. 
Payment to be in cash. Correspon- 
dence may be in English. 


Electrical Apparatus (33,387)—A 
company in Switzerland desires to se- 
cure an agency on a commission basis 
for the sale of machines for tool and 
precision instruments, as well as any 
other technical article, and chemicals, 
electrical apparatus, novelties, and 
emery grindstones. Quotations 
should be given c. 1. f. Antwerp. Pav- 
ment to be made in 30 days, upon re 
ceipt of the goods. Correspondence 
may be in English. 


KEYA 


346 


ELECTRICAL REVIEW 


Vol. 77—No. 9, 


FINANCIAL NEWS 


Comment on the Financial Outlook in the Electrical Industry, New Securities, Reports of 
Earnings, Dividends and Utility Stocks 


Public Utility Financing Hurt by In- 
come Tax. 


That financing by big public utility 
corporations for the purposes of re- 
habilitation and improvements has been 
rendered almost impossible by reason of 
the federal income tax law is the plaint 
of many of the large companies. No 
longer can these corporations sell their 
eecurities to large investors except either 
at a prohibitive low price or an equally 
prohibitive interest yield. The chief rea- 
son for this is the income tax. 

Large investments in public utility se- 
curities mean a heavy federal tax, where- 
as such investors now are turning to mu- 
nicipal bonds, which are tax exempt. 
Thus the public utility corporations must 
offer their securities at a price or with a 
yield that will assure an income after 
payment of federal taxes as great as 
municipal bonds now offer, which is be- 
tween 5% and 6%. 

Some idea of why wealthy investors 
shun pubiic utility bonds in favor of tax 
exempt municipal issues may be had from 
the following tabulation, which shows the 
yield on 5% corporation bonds when the 
investor’s taxable income reaches certain 
2mounts and the price at which the cor- 
poration must sell such bonds to assure 
the investor a yield of 5% after payment 
of federal taxes: 

Prices at which 


5% investor must 
Taxable utility bond buy to pay 
income, will net. tax and net 5%. 
$ 30,000 4.4 88.06 
50,000 4.0 81.33 
75,000 3.5 70.74 
100.000 3.4 68.08 
200,000 2.6 63.44 
300,000 2.3 46.51 


“Utility bonds have been hard hit by 
the federal income tax law,” B. E. 
Sunny, president of the Chicago Tele- 
phone Co., said. “Many large holders of 
utility bonds have had their incomes so 
reduced that they are not now in the 
market for new issues, which adds great- 
ly to the difficulty of the utility com- 
panies in getting new capital for exten- 
sions and additions.” 

In recent discussions of the financial 
Situation of public utilities the point has 
been emphasized that these companies 
Should have not only enough income tc 
cover operating expenses and fixed 
charges, but also enough to insure a rea- 
sonable return on the investment. with 
something for a surplus account, to the 
end that their impaired credit may be 
restored and the way opened to getting 
new capital on reasonable terms. 

Wnen the Public Utilities Commission 
of Illinois permitted the People’s Gas, 
Light & Coke Co. increased rates in June 
it went into this subject of reasonable 
return over and above Operating costs 
and fixed expenses. A more recent and 
clearer case is the commission's decree 
£ranting rate increases to the Public 
Service Company of Northern Illinois. It 
is understood the increases will in effect 
amount to increasing the company’s in- 
come approximately 25%, or something 
more than $2,000,000 a year. This in- 
crease, it is believed, insures income am- 
pie to meét operating expenses and fixed 
Harpes and the usual dividend require- 

8. 


Stability of Utility Companies Proven 
by Severe Test. 


In an address to the Califcrnia Bank- 
ers’ Association, Cyrus Peirce, of San 
Francisco, said: 

“The financial history of the electric 
light company during the last four years 
or during the period of the war, has been 
very remarkable, and if there was any 
test of stability put to any business or 
any industry these public utilities cer- 
tainly had one to face. Other businesses, 
other industries, begged the government 
for subsidies or a guarantee of profit. 
The public utilities industry did not. It 


asked for no government aid; it received 
no bonuses. Jt met tremendously in- 
creased demands upon it for power and 
heat, for gas, and for electrical energy 
to enable other industries to carry on 
their war operations; it met the de- 
mands and, as far as I know, there were 
no troubles and no receiverships, and it 
has been the same during the last 20 
years. When deflation has been com- 
pleted, it will not be necessary to carry 
on a Page ere of instruction to convince 
anyone of the stability of public utility 
investment.”’ 


Standard Gas & Electric Co.’s Sinking | 


Fund. 


Standard Gas & Electric Co. deposited 
with Continental & Commercial Trust & 
Savings Bank, Chicago, trustee, $150,000 
on Aug. 16, to rede2m Standard Gas & 
Electric Co.’s 7% convertibie sinking fund 
secured notes due Nov. 15, 1921. 


Employes Participating in Company’s 
Earnings. 


Western Union Telegraph Co., New 
York City, is distributing about $2,000,- 
000 among employes, arranged in line of 
theic participation in the company’s earn- 
ings for the first six months bf the pres- 
ent year. 


Nevada-California Electric Corp. 


1920. 1919. 
June gross ........... $ 360,411 $ 316,015 
Net after taxes ......- 171,728 148,073 
Total income ........ 170,794 149,313 
Surplus after charges 91,605 70,102 
Six months’ gross ... 1,502.831 1,231,456 
Net after taxes ...... 50,928 677,221 
Total income ........ 746,674 676,736 
Surplus after charges 311,222 256,690 


Bankers of the American Telephone & 
Telegraph Co. are considering new financ- 
ing for the company, which it is reported 
will call for between $50,000,000 and $80,- 
000,000 in new bonds. 


Earnings of South Australian Electric 
Company. 

The Adelaide Electric Supply Co., Ltd., 
a private corporation which furnishes the 
metropolitan district of Adelaide, South 
Australia, with electric light and power, 
earned a gross revenue for the year ended 
Aug. 31, 1918, of £174,254 ($848,007), as 
compared with £154,451 ($751.636) for the 
previous fiscal year. A dividend of 12% 
was paid in both years. 


Kansas Gas & Electric Co. 


1920. 1919. 

June gZroSS ......0.6. $ 248,225 $ 179,295 
Net after taxes ..... 39,164 49,453 
Total income ........ 39,826 49,474 
Surplus after charges *7,101 10,418 
Twelve months’ gross 3,010,470 2,407,806 
Net after taxes ..... 801,249 (55,254 
Total income ........ 805,777 773.729 
Surplus after eharees 277,369 324,424 
Balance after prefer- 

red dividends” PART an 118,188 190,455 

*Deficit. 

Pacific Power & Light Co. 
1920. 1919. 

June gBroSs ....+....6:-; $ 212,240 $ 180,997 
Net after taxes ...... 96,537 95,566 
Total income ........ 97.163 96,189 
Surpius after charges 52,402 50,323 
Twelve months gross 2,398,481 1,975,710 
Net after taxes ..... 1,113,210 910.573 
Total income ........ 1,122,161 e 220,370 
Surplus after charges 591,502 381.688 
Balance’ after pre- 

ferred dividends ... 400.208 192.688 


Standard Gas & Electric Co. and Sub- 


sidiaries. 
1920. 1919. 
Jun FOSS. 525 8 Shek $2,395,536 $1,961,564 
Net after taxes ..... 828,992 7 728.492 
Twelve months’ gross.29,478,902 25.630.028 
Net after taxes ...... 10,858,479 9,480,961 


=x 


WEEKLY COMPARISONS OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 


o., Rookery Bldg., Chicago. , 
Quotations furnished by F. M. Zeiler C Biv Bid Bid 
Public Utilities—— Per cent. Aug. 17. Aug. 24 
Adirondack Blectric Power of Glens Falls, common  ........ See 6 af a 
Adirondack Electric Power of Glens Falls, preferred ........ os 6 ae 35 
American Gas & Electric of New York, common ..........- 10+extra 33 ai 
American Gas & Electric of New York, preferred ..........- eas 6 io 
American Light & Traction of New York, common .......-. was es 110 Si 
American Light & Traction of New York, preferred ........ Doi 6 81 A 
American Power & Light of New York, common ........ EE 4 44 be 
American Power & Light of New York, preferred ........-- sae 6 65 í 
American Public Utilities of Grand Rapids, common ....... Ses ds i 3 
American Public Utilities of Grand Rapids, preferred ....... Sess 7 $s 1 
American Telephone & Telegraph of New York..... EE 1 a 9615 38 
American Water Works & Elec. of New York, common ....... wel 1 2 
American Water Works & Elec. of New York, particip. ....... T 3 5 
American Water Works & Blec. of New York, lst preferred... on 36 37 
Appalachian Power, common .......... Sita deat sew arecd E Eee - 1 1 
Appalachian Power, preferred ...........0- ene wr Tres ee i 15 15 
Cities Service of New York, common ....esessesssessescssess -+extra 274 292 
Cities Service of New York, preferred ..........ccc0cceees rer 6 65 66 
Commonwealth Edison of Chicago ............. ss tel aS cee 8 101 102 
Comm. Power, Railway & Light of Jackson, common ....... eee i: 17 16 
Comm. Power, Railway & Light of Jackson, preferred ...... Peon 6 34 36 
Federal Light & Traction of New York, common ........... sae te 7 i 
Federal Light & Traction of New York, preferred .......... eae i 40 40 
Northern States Power of Chicago, common ............... cae š 29 29 
Northern States Power of Chicago, preferred .............. ex.div.7 74 i4 
Pacific Gas & Blectric of San Francisco, common .......... erase a 46 46 
Public Service of Northern Illinois, Chicago, common ...... ae 7 65 66 
Public Service of Northern Illinois, Chicago, preferred ....... 6 83 84 
Standard Gas & Electric of Chicago. common ............. nee ve 12 12 
Standard Gas & Electric of Chicago, preferred ............. ee 6 35 35 
Tennessee Railway, Light & Power of Chattanooga, com. ..... ee 1 1 
Tennessee Railway, Light & Power of Chattanooga, pfd. ..... 6 2 2% 
Western Power of San Francisco, common .......... eee Se eis ae 16 18 
Western Union Telegraph of New York ..........ccceccece. extra. 84 
Industrials— 

Electric Storage Battery of Philadelphia, common ......... Sek 4 94 96 
General Electric of Schenectady ....... ET eet etre es bs 2 Sa 8 139% 141 
Westinghouse Electric & Mfg. of Pittsburgh, common...... ote 7 T 
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Outlook tor Fall ‘Trade 
Promising 


HAT is the business outlook in the electrical industrv? 
\ \ Will the coming months bring improvement or will the 

factors that have been hampering trade increase in their 
effect? 


One hesitates to conjecture, let alone predict, for it is of 
little avail. Nevertheless, there are some outstanding features 
that give foundation for the belief that electrical trade will con- 
tinue good for some time to come. Facing innumerable difficul- 
ties and perplexities, chiefly in the lack of labor, transportation 
and raw materials, business has gone on apace for the past year 
or two. The demand for electrical products has far exceeded 
production. Until the supply approaches more nearly the ever- 
increasing need of electrical goods there can be no appreciable 
let-up in business. The law of supply and demand governs, and 
there can be no better illustration of it. The problem is one of 
production more than marketing. 


Added to the encouraging fact that there is an excessive 
demand for electrical products is the optimism with which the 
situation is viewed by the electrical trade. Manufacturers in 
all lines express themselves confident that production problems 
will be overcome and that a lengthy period of prosperity is ahead 
of us. The rapid and natural increase in the use of electricity, 
taken together with the demand that will come as a result of 
past curtailed construction and activity in other branches of 


industry, indicates that this attitude toward the future is correct. | 


Transportation and fuel problems are the most serious. If 
the rates granted the railroads prove sufficient to enable them 
to purchase the necessary equipment for handling .the enormous 
volume of freight offered, it is conceded that the transportation 
factor will be worked out satisfactorily. This will mean heavy 
buying of all commodities, not only the raw material but the 
finished product also. 


The electrical industry is coming in for its share of the 


- prosperity and “every effort to increase production” should be 


the keynote of the present time. 
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Outstanding Features of Business 


The most significant fact brought out in con- 
nection with a survey of business conditions and 
the outlook in the electrical industry 1s the gen- 
eral feeling of optimism that prevails. Expres- 
sions of encouragement come from every factor 


Optimism Prevailing Sentiment Amoni- 
Outlook Encouraging, Predicting Better!“ 
in Volume of Sales—Transportation ant. 


in the electrical trade. The demand for equip- 
ment is good, and new business in most lines 
seems to be plentiful. Sufficient raw materials 
are apparently available for current needs, with 
reasonable promise of fulfillment of future re- 
quirements. 

These indications appear in spite of the fact 
that inadequate transportation facilities are 
greatly hampering the movement of raw mate- 
rials and finished products. It cannot be gainsaid 
that in nearly every department of business activ- 
itv it is found to be very difficult, if not actually 
impossible, to deliver goods at a desired point 
with any degree of promptness; in other words. 
we are suffering from a bad case of delayed 
transportation. It is generally believed that the 
proper remedy to alleviate this condition was 
applied recently when the Interstate Commerce 
Commission granted rate increases to the rail- 
road companies. 

The necessity for an advance in railroad rates 
had long been beyond argument, but even among 
those who regarded this advance as necessary 
there had been considerable doubt as to the effect 
upon prices of products which move on a ton- 
nage basis. Temporarily the effect of these rate 
advances will be reflected in prices of bulky 
articles, although there should be little or no re- 
flection in prices of articles, the value of which is 
relatively high in relation to weight. Certain 
offsetting circumstances are not to be ignored, 
however. 


Raitroap RATE ADVANCES EXPECTED to IM- 
PROVE. BUSINESS CONDITIONS. 


As long as the railroads were unable adequate- 
ly to expand their facilities to handle the freight 
offered to them, business in all lines suffered 
under a most serious handicap because of ham- 
pered transportation. In some cases this has 
been reflected violently in prices. 
advances enable the railroads to build up their 
plant and equipment sufficiently to handle freight, 
expansion of production in all lines will become 
possible, and the friction involved in the present 
process of distribution will be eliminated. It will 
take a certain time to reach this result, but when 
it is attained the final effect of increased rates 
will be to lower prices. 

There is a strong belief in a gradual and 
natural readjustment of business conditions with- 
out financial disorder or economic calamity. 
Tight money, unrest of labor, the loosened bonds 
in some phases of social life, the Russian-Poland 
war and the high cost of necessities are enumer- 
ated as disturbing business factors, but there is 
no need to become panicky over any of these 
matters, for the reason that a widespread feeling 
is manifested that business will continue good 
for some time to come. 

Amid all the cross-currents and eddies of the 
industrial situation a definite trend seems to he 


If the rate ~ 


slowly developing toward a gradually increasing 
gain of supply upon demand and a somewhat 
lower level of prices. Copper is dull because of 
a supply not yet disposed of. Construction and 
building are still below normal because of high 
prices and scarcity of both labor and materials 
and the practical withdrawal of credit accom- 
modations on new construction. Some essential 
materials of building are scarce, notably cement 
and wire nails. T-umber can be had but cars for 
transporting it cannot: Coal mining has its flock 
of troubles, the principal ones being strikes and 
lack of cars. 

There are indications that many commercial 
horrowers, in response to expectations of a credit 
stringency during the fall which has prevailed 
for manv months, have at least to some extent 
anticipated their autumn requirements for credit. 
This factor, coupled with the continued tendency 
toward reduced volume of business and lower 
prices for many commodities, mav be expected to 
relieve the pressure of commercial and industrial 
credit requirements. It must be recognized, how- 
ever, that some little time will be necessary for 
this relief to make itself manifest, because of the 
interval which must elapse before a new policy 
of business brings evident results. 


CONSERVATISM AND STABILITY REFLECTED RY 
Business INTERESTS. 


Although superficially not much change is evi- 
dent in the general business situation from that 
of midsummer, nevertheless underlying intrinsic 
conditions are slowly and stéadily making for a 
sounder situation. An important element is ihe 


. determination of business interests to carry into 


effect a new policy of conducting their affairs on 
sane and conservative lines, looking toward sta- 
bility and continuance in business rather than to 
the policy which until recently prevailed of doing 
as much business as possible at high prices on a 
basis of excited public buying with resulting 
abnormal profits. 

With few exceptions. the wholesale markets 
are now in a condition of inactivity not paralleled 
since the period of uncertainty which followed 
the signing of the armistice. Normally, this is 
the dullest season of the year and the condition 
of stagnation is partially to be ascribed to that 
fact. Toa far greater extent, however. it is the 
result of a widespread realization which has at 
last become general throughout the business 
community, that the present downward price 
movement is not a temporary tendency but a de- 
cline toward a new level applicable to postwar 
conditions, a level which can be found onlv by 
cautious experimentation in the market. Tt is 
possible that in some commodities this new level 
has already been reached. 

Statistics show the existence of a ereat need 
for copper. present and prospective. but trans- 


September 4, 1920. : 349 


onditions in the Electrical Trade 


of days, and the buyer should calculate his re- 
quirements well in advance so as to allow the 
manufacturer plenty of time to schedule his 
heavily taxed production. There seems to be no 


rious Branches of the Trade—General 
ısiness Conditions and Large Increases 
bor Problems Are Serious Deterrents 


portation, labor and credit conditions are still 
chaotic and there is no certainty as to when this 
need will take the form of continuous buying on 
a large scale. One manufacturer sums up the 
situation in these words: “When we have suf- 
ficient men we are short of raw materials. When 
we have sufficient raw materials we are short of 
men. When we have sufficient men and raw 
materials we are short of power due to lack of 
coal.” 

This statement may exaggerate conditions 
somewhat, but it is substantially true of manv 
industries, and it seems to be the most reasonable 
explanation why the market has not responded to 
a number of favorable conditions, among which 
are the following: 

The strike in the Connecticut valley has ap- 
parently collapsed. It lasted nearly four months 
and involved about 10,000 men. Under normal 
conditions the brass mills in that locality con- 
sume 1,000,000 lbs. of copper daily. The rise in 
railroad rates should affect the copper market in 
two ways. Transportation charges for all mate- 
rial to and from mines, smelters and refineries 
will be increased. At the present price of copper 
it is not likely this additional cost will be ab- 
sorbed by producers. If the rates granted the 
railroads prove to be commensurate to their 
needs, it will mean heavy buying by them of 
materials of which copper will form an impor- 
tant part. 


MeN IN ELECTRICAL INDUSTRY GIVE VIEWS ON 
i BUSINESS CONDITIONS. 


In the following paragraphs are given expres- 
sions by representative executives in different 
branches of electrical trade as to business condi- 
tions—the demand for equipment, the situation 
regarding construction, raw materials, freight 
shipments and other problems affecting the in- 
dustry. 

J. C. Bayton, General Manager, The Adapt 
Co., Cleveland.—-While the demand for electrical 
material is easing up we do not look for any 
so-called slump in the electrical industry. There 
is enough business that has been held over and 
new projects that have been temporarily post- 
poned to insure good business for some time. We 
believe business will be easier for the next month 
or two. 

G. E. Eckert, Manager, Publicity Department, 
R. Thomas & Sons Co., East Liverpool, O.— 
After a 12 months’ watch in the direction of our 
markets, we fail to find any semblance of let-up 
in buying. The demand for both high and low- 
voltage insulators appears to be steadily on the 
rise, buyers are becoming more and more in- 
sistent for materials, and new business seems to 
be plentiful. The- real danger comes, however, 
in the buyer’s eleventh hour placement of orders. 
Deliveries can no longer be considered in units 


doubt but that the electrical industry has an ex- 
ceptionally bright future for several years to 
come. 


IV. R. Herstein, Vice-President and Gencral 
Manager, Electric Supply Co., Memphis, Tenn.— 
In this section at the present time there is no 
falling off in demand, though we find collections 


becoming quite difficult. We are looking for a 


continued brisk demand during the balance of 
the year, particularly on building material. So 
far as our experience goes, the supply is still 
considerably short of the demand. With regard 
to heating devices and other household appli- 
ances, apparently the manufacturers are catch- 
ing up with their orders, and we do not look for 
a scarcity in these lines during the coming fall. 
We believe, however, that with the increased 
advertising and exploitation of household elec- 
trical conveniences the demand will be fully equal 
to the production, and we are in hopes of enjoy- 
ing a nice business between now and the end of 
the year. 

H. J. Dyett, President, Rome Wire Co., Rome, 
N. Y.—Optimism is a word that adequately ex- 
presses our opinion of the electrical business for 
the future, so far as we can look ahead. The 
high prices of labor and fuel, together with the 
prospect that public service corporations will 
have fairer treatment from the public and law- 
makers in the future, lead us to expect a larger 
electrical development in the future than the past 
has ever seen. The electrical luxury article of 
today will be the electrical necessity of tomorrow. 
If the electrical industry will be actùated by the 
desire to obtain only a fair profit and discoun- 
tenance all profiteering, we see no reason why we 
should not have continuous good business cover- 
ing a considerable period. 


E. J. Rueth, Sales Manager, Frankel Light Co., 
Cleveland.—We believe there is now, as there has 
always been, an abundance of raw material. the 
market shortage of the past year or two being a 
reflection of our inadequate transportation facili- 
ties coupled with an abnormal demand. De- 
mand is again normal and labor is plentiful de- 
spite reports to the contrary. The recent decision 
of the Interstate Commerce Commission permit- 
ting the railroads to increase rates to an aggre- 
gate of approximately $1,500,000,000 is a devel- 
opment of far-reaching significance. Wages have 
been increased to the point where the railroads 
can meet industrial competition for capable men 
and at the same time compete with industrial 
enterprise for the capital needed to develop the 
transportation systems. We have every confi- 
dence to believe that the increased efficiency of 
employe and employer resulting from these ad- 
vances will solve our transportation problem. 

Overstrained credit facilities account for the 
present limited possibilities of business at home. 
while the rate of foreign exchange is rather dis- 
couraging to exporters as well as foreign im- 
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porters, and like all big problems the period of 
readjustment will take some time. Step by step, 
slowly and a bit haltingly, yet with multiplying 
evidences of sureness, our country and business 
are adjusting themselves to their normal basis. 
It is to be hoped that this point will be reached 
by 1921 but hardly before. On the surface, the 
outlook for at least part of our industry this fall 
would seem rather discouraging, but things are 
not always quite as they seem on the surface. 
To be wholly fair with ourselves in this amazing 
situation, it is necessary to look at more than the 
surface facts. 


There is not at present under construction or 
will there be for the balance of this year the new 
home building that we all expected, and we must, 
therefore, look to other fields, namely, old house- 
wiring, appliances and convenience outlets. The 
possibilities of this field are unlimited when we 
consider the vast number of houses that are not 
wired. The finest homes in a good many locali- 
ties still use gas for illumination, not because the 
owner can't afford the modern illumination, but 
the proposition with its advantages has not been 
properly presented. A properly conducted old 
house-wiring campaign is one of the most profit- 
able investments a contractor-dealer can make. 
In addition to his profit on the job everv house 
wired means a new customer for washers, flat- 
irons, sweepers, lamps, etc., and the astonishing 
fact is that seven of every ten customers of this 
kind will buy their appliances from the dealer 
who wires their home, and, with a systematized 
follow-up, this average can be brought up to nine 
of every ten. Then there is a large number of 
homes that are wired without any convenience 
outlets. Apphances cannot be sold to this class 
as they have no convenient way of using them. 
The convenience and labor saving of the large 
amount of appliances of necessity that we have 
to offer to the public, when properly presented, 
will more than make up for any temporary let-up 
in new construction. This means merchandise 
attractively displayed, advertising campaigns and 
a systematic follow-up of all prospects, and it 1s 
just as important that contractor-dealers should 
make it their business to see that these appli- 
ances are properly installed and that the cus- 
tomer understands how to operate them. 


F. F. Uehling, President, Uehling Instrument 
Co., New York City.—Whether we think of the 
electrical energy sent out over the wires from the 
electrical power plant or of the devices that con- 
vert this energy into some form of service— 
electrical “servants” in the home or electrical 
horsepower in the factorv, mine, railroad, etc.— 
we cannot avoid the conclusion that the electrical 
industry will be called upon for a long time to 
come to help in making up for our shortage of 

man-power and maid-power. That seems to 
assure the future of the industry. But there 1s 
one very dark cloud on the horizon, namely. fuel 
supply. It cannot be denied that fuel is the most 
important raw material because all else depends 
upon it. The threat of continued acute shortage 
does not conduce to a comfortable feeling. As 
a result, fuel consumers are showing more inter- 
est in means for stretching the coal pile (and 
the fuel oil supply) than ever before. For a 
good many years back our most enlightened 
economists ‘have heen preaching that large savings 


can and should be made in the boiler room. The 
first stage of any process is the logical place to 
make the first step towards economy; neverthe- 
less, for years it was quite the vogue, even in 
otherwise progressive plants, to improve economy 
in the generating and distributing departments to 


‘the nth degree while trusting more or less to luck 


in the boiler room. But today the demand for 
boiler-room instruments is tremendous. It is 
now realized by plant managers that they are the 
eves and ears which enable the engineers and 
firemen to penetrate furnace and chimney walls 
and boiler-shells to detect and arrest waste—to 
make the laggards carry their fair share of the 
load, and above all to keep tabs on and prevent 
the biggest loss of all, that 1s, the fuel wasted up 
the chimney. The silver lining on the fuel short- 
age cloud is the verv intense, although belated, 
realization that fuel shortage can best be fonght 
with efficiency. 

Eugene A. Rumsey, President, Rumsey Elec- 
tric Co., Philadelphia —We think it will be seen 
that the railroads will move more iron and steel 
products. At the same time they will take care 
of the harvested crops with the increased de- 
mands upon their rolling stock. This is all due 
to settling the question of an increase in wages 
to the railroad employes and the permission for 
the railroads to increase their rates so as to more 
than take care of their wage increase. We can 
not see any indication for the supply to even 
catch up with the demand for at least six months 
to come, and feel that it is safe to buy and keep 
stock at the maximum point. We think you will 
find that there will be fewer strikes due to the 
agitation for open shop. With no strikes this 
country at this time cannot help but be prosper- 
ous, even though it is a presidential election year. 

Murray O. Main, President, Main Electric Co., 
Cleveland.—The demand for our product has 
weakened the past few weeks, as always at this 
time, for several years past. The farmer is too 
busy harvesting his crops to buy equipment now, 
but this early fall will, as usual, start in and buy 
more briskly than ever. Our export business has 
been excellent and from all indications we expect 
to do a better business this fall than ever before. 
Prices will hold up for some time to come it 
seems, but in due time may recede slightly. 


S. E. Bramer, General Manager, Copper Clad 
Steel Co., Rankin, Pa.—We are of the opinion 
that business will continue in about a like volume 
as it is today. We do not look for the general 
increase in business this year, due to manv in- 
portant reasons: first, unsettled labor conditions, 
and, second, unsettled railroad policy. with a lack 
of equipment. We believe that if those two 
factors were improved we would have very pros- 
perous times for a number of vears. The rail- 
roads must first of all be placed in good condi- 
tion, with additional new equipment to take care 
of the shipping demands. The producers can 
only secure 25% of their car requirements. This 
very factor is causing a tremendous increase in 
the price of coal, in fact as high as $12 a ton.a 
price unheard of and uncalled for. Manufac- 
turers are unable to ship and have a great deal 
of difficulty in receiving material. With these 
problems before us, we cannot see a great busi- 
ness this winter. We do hope our entire country 
will realize that the railroads are part and parcel 
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of ourselves and that we cannot exist without 
them and that we should take more interest than 
paying for mileage or transportation, but try in 
some way to be part and parcel of the great in- 
stitution that helps to maintain progress of our 
entire country. 


Louis Désloge, Killark Electric Mfg. Co.. St. 
Louts.—It is our opinion that conditions will re- 
main about normal (we would consider that pres- 
ent conditions average normal) as long as freight 
conditions remain about the same as they are. If 
freight canditions improve—in other words, if 
freight begins to be handled on a better basis— 
we believe there will be a certain downward 
tendency to prices but not necessarily any slack- 
ing up of business. On the other hand, if the 
freight conditions get any worse, that is, slower 
movements and more congestion in the large 
shipping points, we believe that there will be an 
upward tendency to prices. Local trade condi- 
tions in all parts of the country, we believe. will 
be influenced to a large extent by labor con- 
ditions. 


M. H: Gray, President, Gray Electric Co., 
Springheld, O.—We believe that the average 
contractor-dealer should be a cold-blooded buyer 
during the next few months, preparing his or- 
ganization and his stock of merchandise for a 
change from the present seller's market to a buy- 
ers market, preparing for the old-time, competi- 
tive, get-up-and-hustle conditions. We do not, 
personally, look for any “panicky” change in 
prices, but we do believe that the contractor- 
dealer who has been sitting back and enjoying a 
very large patronage must wake up and be right 
up on his toes all the time, which certainly will 
be some change from what he has been doing in 
the recent past. We look forward to the future 
with a good deal of optimism, feeling that there 
is a much greater opporfunity for successful 
merchandising now than there ever has been 
before. 


Wiliam H. Hobart, Hobart Brothers Co., 
Troy, O.—It seems to us the coming months are 
going to be extremely successful for the manu- 
facturers, jobbers and dealers who are responsi- 
ble and pick up the trade. Business conditions 
are changing so fast that stock should be kept to 
the minimum and all avenues of supplies kept in 
touch with. We anticipate an unusual demand 
in motor equipment. These summer months 
have been unusually satisfactory for us in vol- 
ume of sales, and we anticipate an unusually 
large business in the automobile trade during the 
fall months because garage men are turning to 
battery-charging repair business to make up 
profits that normally would come through sales 
in cars. On the whole, we anticipate an un- 
usually good volume of business and feel that 
the trade will be profitable as soon as it gets over 
its nervousness of the customary summer slump 
in electrical lines. 


M. F. Falk, President, Union Electric Supply 
Co., Providence, R. I.—We are very optimistic 
ae the amount of business that it will be pos- 
sible to get this fall and believe that prices will 
ain their present level; on some lines, we 
bee aed See considerable price advances. The 
pe freight cars and general chaotic condi- 

S of transportation lead us to believe that 
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material, especially items such as steel, will be at 
a premium due not to price advances but to the 
impossibility of obtaining same. 

K. G. Mann, Advertising Manager, Harvey 
Hubbell, Inc., Bridgeport, Conn.—I can say from 
personal observation and general connections in 
this field that all those people who are in the 
game feel very optimistic and are not worrying 
a great deal about trade conditions, lack of pro- 
duction or equipment, but are settling down to 
good hard work, feeling that ultimately as water 
seeks its own level production will catch up with 
demand. The business which people now call big 
is very small in comparison to what the future 
holds forth in the visual eye of the electrical 
manufacturer, jobber, contractor and dealer. The 
day is not far distant when the slogan “Do It 
Electrically” will be antedated and thrown aside, 
for we are in an electrical age which is only in 
its infancy. We believe that the present trade 
conditions are all that could be expected and that 
co-operation is* becoming more and more the 
ultimate object of competitors as well as friends 
in the industry. It is only a natural sequence 
that the lack of production will affect the demand 
for equipment, but we do not believe that there 
will be any lack of production, for this is only a 
temporary issue resulting from causes which 
have usually followed all wars and general up- 
heavals in our national life. There is no man 
today who is a prophet in regard to trade condi- 
tions, etc. The paramount thought for all of us 
is to get busy and be busy doing so. 


E. S. Sanderson, Sales Manager, Scoville 
Manufacturing Co., Waterbury, Conn.—Our out- 
look on the electrical industry is, of course, 
somewhat limited as we are principally concerned 
in supplying the manufacturers of small wiring 
devices with brass and bronze, with shells and 
caps used in their sockets and switches and with 
machine screws, but we do not notice any lack of 
business along these lines. In fact, the demand 
apparently this fall is going to be as great as any 
time in the past. It seems to us, therefore, that 
the future is going to depend very largely on the 
financial condition of the country. 


Ralph Poppenhermer, Specialty Device Co., 
Inc., Cincinnatt.—In our particular line the de- 
mand for guy anchors, guy wire protectors and 
other pole-line equipment which we manufacture 
is rather limited, this being due to the fact that 
utility companies wishing to make extensions are 
unable to secure all of the material necessary for 
such extensions. The difficulty of obtaining con- 
struction material is of course due to a lack of 
production, the freight situation, and similar dis- 
turbing factors. For our part, we have not 
noticed any decrease in price in any iron or steel 
products and do not anticipate any decline for 
some months, as the demand still seems to be far 
greater than the supply, particularly in view of 
the many tons of steel which are piled up at the 
mill awaiting transportation to the consumer. 
Referring to the business outlook for the future. 
we believe this to be very favorable, as there is 
an immense amount of construction work which 
has been deferred for the past three or four 
years, and a great deal of this work will be 
started as soon as conditions with respect to 
material, labor and transportation are more 
favorable. 
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Electrical Industry Important in 
Foreign Trade 


Electrical Exports Aid Sales of Allied Materials as Well as 
Insure Prosperity of Industry Itself — Every Section of the 
Country Benefited by Foreign Trade in Electrical Products 


By M. A. OUDIN 


The participation of the electrical industry im 
the foreign trade of the United States is of very 
considerable magnitude. Consequently, electrical 
exports constitute a powerful factor in insuring 
the prosperity of the industry itself, in prevent- 
ing the unemployment of labor and in con- 
tributing to the maintenance of wages. There 
are many allied lines of machinery which are 
essential adjuncts in the use of electrical products 
and which are exported as a result of that asso- 
ciation. The prosperity of such industries is 
closely bound up with that of the electrical in- 
austry. Finally, the ramifications of the elec- 
trical industry and its dependence upon other 
industries are such that its condition of pros- 
perity directly affects through these contacts the 
welfare of a host of men, women and children in 
this country. 

As to the important part played by the elec- 
trical industry in the foreign field, reliable fig- 
ures indicate that the production of the electrical 
manufacturing industry in the United States dur- 
ing I91Q was about $900,000,000, of which over 
$90,000,000, or 10%, was exported. This export 
figure of $90,000,000 was an increase of 50% 
over the amount exported in 1918, when we ex- 
ported $60,000,000. This is perhaps as great a 
percentage exported as in any other manufactur- 
ing industry in this country, with the exception 
of typewriters, cash registers, harvesting ma- 
chinery and a few others. 

It is worth while to note the destination of 
these electrical exports. Over 40% went to 
North and South America, Canada, Brazil, the 
Argentine and Cuba being our best customers in 
the order named. Over 25% went to the Far 
Fast, Japan, China, Australia and India being 
our principal customers in that part of the world. 

Europe took about as much as the Far East. 
Our principal customers in Europe were Great 
Britain, Norway (which gave the United States 
over $4,000,000 worth of electrical business, a 
surprisingly large amount for so small a coun- 
try), France, Italy and Spain. 


This high level of electrical exports during. 


1919 has been attained in the face of foreign ex- 
change rates. which have become increasingly 
unfavorable. But the demand for electrical prod- 
ucts in Europe especially has been urgent and 
insistent. so necessary is the utilization of elec- 
trical power regarded for the industrial rehabili- 
tation of Europe. 

The fact that American electrical manufactur- 
ers have been able in general to maintain prices 
means that this export business has not been 
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handled at a loss, or in the way of dumping sur- 
plus products. It has been developed as a vital 
and necessary part of their whole business. 


ForEIGN SaLtes HELP ro MAINTAIN PRODUCTION 
IN AMERICAN FACTORIES. 


How important this foreign business has been 
In maintaining the production in American fac- 
tories in lines in which the domestic demand has 
temporarily fallen off may be seen from the fact 
that, while foreign business as a whole was only 
about 10% of that production, in many instances 
it became a far greater percentage, offsetting a 
decline in domestic demand. For instance, in the 
case of certain materials, such as turbine sets, the 
foreign demand was about 25% of the total: for 
street-car equipment it was 60%, and for electric 

railway locomotives still higher. 

The falling off in domestic demand for diese 
items reflected the financial difficulties of central 
stations and electric and trunk-line railways in 
the United States, which, because of more or 
less stationary rates, had to face a rapidly de- 
clining net income, and in the tight money mar- 
ket found it difficult to finance any considerable 
purchase of new equipment. 

The increased export demand for these items 
of equipment meant that the manufacturers and 
their employes were relieved of the necessity of 
extensive layoffs or expensive shifting of labor. 
Any factor like this, which helps to stabilize 
demand and consequently production, does a 
great deal to insure a steady income to the work- 
men and to prevent the distress and complication 
attendant upon unemployment. 

The export of electrical manufactures aids not 
only the electrical industry of the United States 
but also the manufacturers of allied machinery 
and materials, the sale of which goes hand in 
hand with the sale of electrical machinery. 

Statistics show that where American-made 
electrical machinery has successfully entered for- 
eign markets there has been extensively sold 
allied machines, such as boilers, condensers, 
pumps, waterwheels, hoists, mining machinery, 
sugar-mill machinery, rails and accessories, and 
a host of like material. 


EXPLOITATION RY AMERICAN ELECTRICAL MANU- 
FACTURERS HELPS THOSE IN OTHER LINES. 


The intensive exploitation of foreign markets 
by large electrical manufacturing companies has 
done much to open those markets for the prod- 
ucts of other American manufacturers. This in- 
tensive cultivation is largely responsible for the 
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wide prevalence of American engineering prac- 
tice in many foreign countries. And this again 
has reacted favorably upon the exportation of a 
wide variety of products of American manufac- 
turing industries. 

At a recent meeting of the shareholders of the 
Siemens & Halske Co., of Berlin, Karl F. Von 
Siemens, chairman of the company, emphasized 
the fact that the manufacture of electrical goods 
belongs to that class of industry which can do 
nothing with purely raw materials alone but also 
depends on the articles produced by other indus- 
tries: Indeed, it may be said that more than any 
other industry, electrical manufacturing draws 
upon the products of the soil and the output of 
mines, and, in no less a degree, the manufactured 
articles of other industries in a finished and semi- 
finished state. 

The accompanying map, while showing the 
location of plants manufacturing electrical ma- 
chinery and supplies, indicates only a few of the 
materials entering into these manufactures and 
then only the raw materials. It does not indi- 
cate the location of other industries which con- 
tribute innumerable articles required in the manu- 
facture of electrical machinery and supplies. 

In addition to the raw materials, the source of 
which is approximately indicated on the map, 
there are very important items such as cotton 
varn, cotton cloth and cotton tapes manufactured 
in the United States. 

From the East also there come copper shapes 
and brass, manufactured in endless variety ; such 
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articles as dry goods, textiles and paper prod- 
ucts; for construction purposes almost every kind 
of machinery, and for production purposes ma- 
chine tools, these coming for the most part from 
the Middle States. 

Other articles which lead in the list of domes- 
tic commodities and which are required by the 
electrical manufacturing industry, in addition to 
those already mentioned, are the following: Vul- 
canized fiber, porcelain materials, steel wire, 
metal alloys and petroleum wax from the East; 
aluminum, hardware, coal, coke and pig iron 
from the Middle West: asbestos, mercury, 
rutile, turpentine, rosin, oils and pitch from the 
South; mica and slate from the North, while 
the West furnishes many of the articles already 
mentioned, and, in addition, the raw items of 
gilsonite, lead and spilter. 


Every SECTION OF COUNTRY VITALLY INTER- 
ESTED IN ELECTRICAL INDUSTRY. 


This list is sufficiently long to indicate that the 
electrical industry is of vital importance to every 
section of the United States. Moreover, the ex- 
port of electrical goods contributes to the com- 
mercial activites of the important seaports of the 
Atlantic Coast, and of the ports of New Orleans, 
San Francisco and Seattle. The prosperity of 
the ports on the Pacific and on the Gulf will be 
greatly enhanced if our electrical business with 
Latin America and the Far Fast continues at its 
present rate of growth. 

With the certainty of the depreciation of 
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Graphical Presentation of the Electrical Manufacturing Industry in the United States. 


the Each dot represents the location of five clectrical manufacturing establishments. The large white circles indicate 
centers of aliied industries and value of the production is expressed in millions of dollars. The large squares indi- 
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ef centers in which the raw material is made ready for consumption. Thus, in the Boston district the 
electrical machinery and supplies totaled $49,869,000; in the New York district, $159,062,000, and in the Chi- 
b Strict $45,667,000. The heavy solid lines show the paths of the finished products in leaving the United States. 


€ Broken lines show the direction of raw materia!s in moving towards the centers of manufacture. 
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European currency continuing for a long time 
to come, and thus the maintenance of a barrier 
against exports to Europe, more and more does 
it behoove the American manufacturers to look 
to those markets which are not affected by un- 
favorable exchanges. With the inevitable falling 
off of exports to Europe, new business must be 
secured from the markets of South America and 
particularly from those of the Far East. New 
competition requires new business methods and 
the demand for electrical material will not be 
maintained at its present high rate unless there 
is created a demand for new kinds and new uses 
of electrical goods. 

In the development of electrical projects, also, 
American interests ¢an do far more than they 
have done in the past by aiding in the financing 
of such developments without which many of 
them can not and will not be undertaken in the 
near future. 

American trade has been given a tremendous 
impetus during the years of the war and the 
months which have followed the cessation of hos- 
tilities. Whether we shall retain our dominant 
position and not revert to our restricted and 
provincial pre-war position will be determined 
by the answer to this question: Do American 
merchants, manufacturers and capitalists desire 
to play the international game? 

If this answer be in the affirmative, American 
enterprise no doubt will overcome the chief han- 
dicap to our attaining this position which is found 
in our relative inexperience in the sphere of 
international politics, finance and commerce. 


SHIPS DRIVEN BY DIESEL-ENGINE 
GENERATOR SET. 


Fuel Economy and Flexibility of Design Are the 
Outstanding Features of Most Recent 
Propulsion Developments. 


An electric generator driven by a Diesel engine 
comprises the most recent development in ship- 
propulsion power plants. Such equipment is now 
used on two American vessels, the Elfay and the 
Mariner. The Elfay ts a schooner of 313 gross 
tons and employs the new type of drive as an 
auxiliary to her sails. Her main engine is a Win- 
ton six-cylinder full-Diesel oil engine, which runs 
at 425 r.p.m. and is directly connected to a West- 
inghouse 75-kw., 125-volt, d-c. generator. Power 
from this generator is supplied to a go-hp. West- 


TARLE SHOWING COMPARISON OF FEATURES OF 
DIESEL AND STBEAM-ELECTRIC DRIVES. 


Feature. Diesel-Electric. Steam-electric. 


Engine ...........eee Intern. combust. Steam turbine 
Engine speed ........ Under 500 r.p.m. Above 1000 r.p.m. 
Minimum fuel per 

shaft horsepower...9.135 kak per hr. 1.0 lbs. per hour 


Kind of current...... Direc Alternating 

Voltage ... ccc ce cece Under 600 volts Over 100 volts 

Maximum power...... 4000 hp. (about) Undertermined 

Special advantage. .... Fuel economy Unlimited power 
and flexibility and flexibility 
of design of design 


inghouse motor which is directly connected to 
the propeller. 

This equipment is operated and controlled 
directly by the navigator. Once the engine is up 
to speed, the engineer has nothing further to do 
except to keep it running properly. On the deck, 


just forward of the wheel, is a handle mounted 
on a pedestal. By turning this handle to the left, 
the propeller is started and brought gradually up 
to full speed in a series of several steps. The 
propeller stops when the handle is turned back 
to the off position, and by turning the handle 
around to the right the propeller is reversed in a 
similar manner. The full speed of the yacht 
under power is 8.5 knots, and the rotation of the 
propeller can be changed from full speed ahead 
to full speed astern in less than five seconds. 


FLEXIBILITY OF DESIGN AND MANEUVERING ARE 
_ FEATURES. 


Among the advantages of the Diesel-electric 
arive are flexibility of arrangement, ease of con- 
trol and exceptional maneuvering power. How- 
ever, its great advantage is its high fuel economy, 
the internal-combustion oil engine being able to 


Engine Room of the “Elfay,” Showing Installation Diesel- 
Electric Drive. 


produce a given amount of power on from one- 
half to two-thirds less fuel than any form of 
steam engine. This represents a saving of such 
great importance that this type of drive will un- 
doubtedly be widely used within its field of ap- 
plication. As applied to the ordinary commer- 
cial vessel, there will usually be two or more 
engine-driven generators so that the ship can 
proceed even if part of its propelling machinery 
is out of commission for any reason. 

Diesel-electric drive is characterized by an en- 
gine of comparatively slow speed driving a low- 
voltage d-c. generator. The amount of power 
that can be generated by this method 1s limited 
because, when a certain point is reached, pro- 
hibitively large cables would be needed and the 
heavy currents could not be handled by the com- 
mutators of the d-c. motors. Hence, oil-electric 
drive, unless developed along new lines, will be 
confined to vessels of small or moderate size, but 
in this field it appears to have no competitor. 


SERVICE SUSPENDED 24 HOURS FOR 
WANT OF COAL. 


Owing to lack of fuel, the Hornell (N. Y.) 
Electric Co. was forced to suspend service on 
Aug. 18, affecting the street-railway system, 
lighting customers and a number of large indus- 
tries. Service was resumed about 24 hours later, 
with receipt of coal. 
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Substations and Switchgear tor 
Overhead Systems 


Fourth of a Series* of Articles Giving a General Review of 
the Electric Power Situation— Comment on Present-Day 
Practice in Operating and Equipping Transmission Lines 


By ALFRED STILL 


Great progress has been made in recent years 
in the construction of outdoor substations on 
high-voltage alternating-current systems. Large 
self-cooling transformer units are now being 
made for use out of ‘doors, and switchgear, both 
of the oil-break and air-break type, is being de- 
signed to give satisfaction under the most severe 
weather conditions. It is usual to house the low- 
tension switchgear, but the advantages of having 
high-voltage bus bars, disconnecting switches, 
lightning arresters and choke coils in the open, 
where ample clearances may be provided at com- 
paratively small cost, are being recognized. 

Apart from the design of the apparatus itself, 
a great deal of attention must be given to the 
general layout and arrangement of bus bars and 
connections in a high-tension outdoor substation 
of any magnitude. There are at present many 
excellent examples of properly designed outdoor 
substations in regular operation. 

The steel structure should be as simple as pos- 
sible. Flexible conductors and strain insulators 
may be used for the bus bars and connections in 
these outdoor substations, but the tendency ap- 
pears to be rather in the direction of using self- 
supporting copper or iron tubes mounted on 
pillar insulators. The transformers and oil 


“Preceding articles of this series appeared in the issues 
of July 17, Aug. 7 and Aug. 21. 
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switches may generally, with advantage, be sup- 
ported on separate steel structures alongside the 
bus bars. These structures would be provided 
with strain insulators to take the pull of the line 
conductors. The air-break disconnecting switch- 
es would, of course, be mounted on the main 
Lus-bar structure. 

Outdoor substations of capacities up to 20,000 
kw. have been erected and are giving entire 
satisfaction. These stations naturally cost less 
than the indoor substation requiring a large 
building to house the transformers and high- 
tension switchgear. A reduction of at least 
20% in cost may generally be realized. Outdoor 
substations appear to be essentially an American 
development. Very few are to be found in 
Europe; but this may be accounted for partly by 
the greater distances of transmission and higher 
voltages on this side of the Atlantic. 


PossIBILITIES OF AUTOMATIC SUBSTATIONS. 


In addition to the substations on high-tension 
systems, which are usually transforming stations 
or switching stations (at the junction of lines), 
or a combination of both, the substation with 
revolving machinery has also received a great 
deal of attention lately. The increasing scales of 
wages and the shortening of the hours of work 


Pn 
A 


rahe 


p? , 
k A: 


f 
T 
"y - 


= 
TEPER 


IA JPA 


a Py 


> ry yA 
Mas fik mat~ 
_ am ee "ae 


` 
Pa 
—— 


7 Yi 
Py. PA od tn da A 


= (eae = 
~ 


n AT 


E 
j 


— AVAN, 


we N YS 


Outdoor Switching Station at Junction of 66000-Volt Transmission Lines of Texas Power & Light Co. 
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Typica! Installation of Small Substation (75 Kv-a.) on 
33,000-Voit Line. 


have led to a great deal of attention being given 
to the possibilities of automatic substations to 
operate without attendants, except for periodic 
inspection and maintenance. Substations are 
established when the distances from the centers 
cf distribution are such that it would be un- 
economical to transmit the energy over feeders 
of the capacity required to give the proper regu- 
lation. l 

Obvionsly substations may be required to ful- 
fll various functions, as, for instance, to convert 
alternating current into continuous current, or to 
change either the voltage or frequency of an 
alternating-current system. Revolving machinery 
is necessary not only in the alternating to con- 
tinuous-current substations - (synchronous-con- 
verters or motor-generators) but also in the fre- 
quency-changing stations (motor-generators ). 

The object of the automatic substation is to 
start, regulate and stop this rotating machinery 
as and when required without the necessity of 
someone. being in attendance on the spot. 

It is only within the last five or six vears that 
engineers have given serious thought to the pos- 
sibilities of automatically controlled substations. 
but a large number of automatic and semi- 
automatic substations are now in operation, 
especially in connection with electric railroad 
systems. At first no attempt was made to con- 
trol in this manner machines much larger than 
500 kw. in capacity, but synchronous. converters 
of 1000 kw. and even as large as 2000 kw. are 
now being operated automatically. The main 
problem in connection with the automatic con- 
trol of very large converting units is the design 
of reliable contactors where very heavy currents 
are involved. 

The direct-current machinery in an automatic 
substation is operated generally as follows: 
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Pilot wires from the feeding points of the 
direct-current system actuate relays which start 
the rotary converters when the voltage falls be- 
low a certain minimum. The sequence of oper- 
ations or the exact manner in which the oper- 
ation 1s performed will not be discussed here, but 
everything is done in proper sequence, as, for 
instance, the closing of the field exciting circuit 
only when the speed of the converter has at- 
tained a definite value. A polarity relay is also 
provided in order that the machine shall not be 
connected to the bus bars with polarity reversed. 

Other relays adjust the exciting current until 
the voltage of the incoming machine slightly ex- 
ceeds the bus-bar voltage, and when all condi- 
tions are as they should be the main direct- 
current circuit-breakers are closed, usually 
through resistances which are subsequently short- 
circuited. 

A contact-making ammeter serves to control 
the load which the incoming machine will pick 
up. Thermal relays may also be provided to cut 
out the machine not only when the heating of 
the windings is excessive, but also in the event 
of a hot bearing. 


AUTOMATIC REcLOSING CrRCUIT-BREAKERS. 


What are known as service-restoring relays 
have recently been introduced for the purpose of 
reclosing circuit-breakers onto feeder circuits 
after they have been opened. 

The type of circuit-breaker made by the Auto- 
matic Reclosing Circuit Breaker Co. is shown in 
the illustration, and the diagram shows the con- 
nections for a generator circuit-breaker with 
automatic resetting reverse-current relay, mas- 
ter-control relay and bearing thermostats to d's- 
connect the machine in the event of overheating 
of the bearings. These switches are for use on 
the continuous-current side of motor-generators 
or rotary-converters. 

Automatic reclosing circtit-breakers of this 
type were first introduced in mines to avoid the 
necessity of having an attendant at the substa- 
tion with practically nothing to do but close such 
circuit-breakers as might occasionally open. The 


Automatic Reclosing Circuit-Breaker of 400-Ampere 
Capacity. y 
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automatic reclosing circuit-breaker makes no at- 
tempt to reclose the circuit while the short- 
circuit or overload conditions remain on the line; 
this has the advantage over manual operation of 
saving the generating equipment from the 
stresses due to throwing on a heavy load sud- 
denly. The operation of these reclosing circuit- 
breakers has proved to be reliable, and they are 
now used in substations not only on distributing 
lines but on main feeders also. 


SuRSTATIONS WITH SYNCHRONOUS CONVERTERS. 


What is known as the booster type of syn- 
chronous converter is very commonly built to 
give a range of 230 to 300 volts on the continu- 
ous-current side. This is a greater voltage range 
than is generally needed, but it may be required 
when—as is sometimes done—power is transmit- 
ted over the lines to another substation of the 
same system. 

Improvements in the design of synchronous 
converters have practically eliminated the com- 
mutation troubles which were a serious obstacle 
to the use of rotary converters on the higher fre- 
quencies in the early days of their development. 
A liability to flash over at the commutator with 
any sudden change in the load was largely over- 
come by providing commutating interpoles on 
these machines as in the modern types of dyna- 
mos and direct-current motors. 

To provide room for these interpoles and also 
in order to increase the flashing distance between 
sets of brushes of opposite polarity, higher 
peripheral speeds of both armature and commu- 
tator were adopted. The most recent proposal 
in the way of interpole design is to increase the 
reluctance of the magnetic path, not by adding to 
the length of the air gap between pole face and 
armature core, but by inserting some non-mag- 
netic material between the iron pole core and the 
magnet frame of the machine. By increasing the 
reluctance of the magnetic path in this manner, 
it is clearly necessary to put more ampere turns 
on the commutating poles, but this disadvantage 
is offset by the fact that armature reaction has 
less effect upon the flux entering the armature 
core in the zone of commutation. 

Although the 60-cycle synchronous converter 
no longer suffers from commutation troubles as 
it did in the early days of its development, it is 
found that the arrangement of the alternating- 
current leads from the transformers to the col- 
lector rings on the machine is a matter of im- 
portance on the larger 60-cycle units. The rea- 
son for this is that the large current causes an 
appreciable reactance voltage drop in the leads 

unless these are very short. This trouble is 
naturally less serious in the case of 25-cycle con- 
verters. By starting the rotaries by means of 
star-delta switching devices on the high-tension 
side of the tranformers, switches on the low- 
tension side are eliminated and this permits of 
shortening the alternating-current leads which 
carry the heavy currents and cause the reactive 
voltage drop. This method of operation is being 
tried out, apparently with success. 

In order to afford some protection to the con- 
verter in the event of disturbances on the con- 
tinuous-current side, it is customary to insert re- 
Sistances in series with the outgoing feeders, 
especially in the case of 60-cycle converters. On 


25-cycle systems these resistances are frequently 
omitted. The resistances must not be so great as 
to affect the efficiency appreciably and they 
should preferably not limit the short-circuit cur- 
rent to less than about five times the full-load 
current of the machine. 

Substations with continuous-current machinery 
and electrically operated switchgear should 
preferably be provided with a storage battery for 
actuating the control mechanism. 

A lesson learned from a large number of shut- 
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Diagram of Connections of Circuit-Breaker with Auto- 
matic Reset Reverse-Current Relay, Master-Control 
Relay and Bearing Thermostats. 


downs on direct-current substations is that even 
when the majority of the machines in a sub- 
station are arranged for starting up on the direct- 
current side, there should always be one ma- 
chine at least arranged for starting on the alter- 
nating-current side. 


PoLE EQUIPMENT FOR LINES IN FARMING Dis- 
TRICTS. 


~ One direction in which development is likely 
to be rapid in the near future is in providing the 
farmer with electric light and electrically driven 
machinery. Much has to be done, however, not 
only in the matter of educating the farmer and 
getting him to realize the advantages to be de- 
rived from an investment in substantially erected 
branch lines from which electric service may be 
obtained, but also in avoiding cheap and badly 
constructed rural lines leading to poor service 
and ultimate injury to the industry. In this con- 
nection there does seem to be a movement toward 
the standardization of substantial and reliable 
switchgear and protective devices for use on 
these small secondary systems, together with a 
demand for high-class line construction. 


VOLTAGE AND FREQUENCY FOR FARMERS’ LINES. 


Whether copper conductors should be used, or 
the cheaper copper-clad steel, or even galvanized 
iron, is a matter to be very carefully considered 
in each instance. The decision will depend largely 
upon the distance of transmission, and also upon 
the probable load and the voltage, which will de- 
termine the current in the conductors. It is 
clearly very important that the initial cost of 
such lines be as small as possible, but never at 
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the sacrifice of sound engineering construction 
and reliability of service. The most promising 
means of attaining the desired end is by further 
standardization not only of the equipment in the 
matter of switches, fuses, lightning arresters, 
choke coils and transformer sizes but also in the 
matter of frequencies and voltages. At present 
both 13,200 and 33,000 are very common volt- 
ages; but there are many lower and intermediate 


70,000-Volt Substation, Showing Oil Circuit-Breakers, 
Air-Break Disconnecting Switches and Bus Supports. 


values used on these small rural systems. The 
pressure of 16,500 volts, which we are inclined to 
think of as obsolete, is still in use in some places; 
also 22,000 volts which, however, seems to be 
going out of favor. By planning all new lines 
for a definite frequency and two, or at the most 
three, recognized standard voltages, the manu- 
facturer would be in a position to cheapen his 
products and also enable replacements to be more 
easily made in the event of a breakdown. 
Although the overhead guard wire is not now 
considered of great value on the large high- 
voltage transmission lines, it seems to be of un- 


doubted protective value on the smaller low- 


voltage systems. A single No. 6 Siemens-Martin 
steel wire appears to be satisfactory for use as a 
grounded guard wire in connection with the 
farmer lines and small low-voltage transmissions. 


DEVELOPMENTS IN OUTDOOR SWITCHING AND 
PROTECTIVE EQUIPMENT. 


Oil switches and circuit-breakers are in very 
general use in generating stations and covered 
substations on the high-tension side of the system. 

Air-break switches are used on poles and out- 
door switching stations on the high-tension cir- 
cuits; but outdoor oil-break switchgear will prob- 
ably be used more generally in the future than at 
the present time. There are no insurmountable 
engineering difficulties in the way of designing 
satisfactory oil-break switches for use out of 
doors, even on the high-voltage lines. 

The current-carrying capacity of circuit-break- 
ers depends upon the voltage. The Condit Elec- 
trical Manufacturing Co. carries a standard line 
of oil circuit-breakers for currents up to 7000 
amperes on 600 volts on single units, but consid- 
erably smaller currents, depending upon the re- 
quirements, for higher pressures in the neighbor- 
hood of 70,000 volts. The same company makes 
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air circuit-breakers for currents as high as 8000 
amperes at 650 volts, these being, of course, of 
the type generally used in power stations and 
large covered substations. 

The outdoor air-break switch will undoubtedly 
hold its own in competition with the oil switch 
mainly because of the higher cost of the latter 
type, especially when the pressure exceeds avout 
33,000 volts. On the other hand, the o1l-break 
switch has certain advantages over the air-break 
switch for the lower voltages. One of these is 
the fact that the circuit is usually interrupted at 
the instant when the current is passing through 
zero value, and that surges are not so easily set 
up in the system as when an arc is drawn out as 
in the air-break type of switch. 

It is sometimes difficult to realize that the engi- 
neer appears today to be able to deal more effec- 
tively with high pressures than with large cur- 
rents. The disturbances that are set up by switch- 
ing operations or by power arcs following a light- 
ning discharge will be far more serious when the 
current is large than when it is small. This ts 
pne reason why extra-high-tension transmissions 
suffer less from lightning disturbances than mod- 
erate voltage systems on which the current is 
often larger. It is hardly an exaggeration to say 
that the handling of heavy currents on long- 
distance transmissions presents more engineering 
difficulties than insulation problems on the high- 
voltage schemes. l 

At the instant a short-circuit occurs on a large 
generating plant the current is limited only by 
the impedance of the circuit, but in a very short 
time the armature reaction comes into play and 
the short-circuit current decreases. That is one 
reason for delaying the opening of circuit-break- 
ers by means of time relays; but nevertheless 
there is always the danger of heating troubles if 
a heavy overload is not disconnected almost im- 
mediately after it occurs. The proper time set- 
ting of overload relays in the different parts of a 
large system is a problem in itself which has not 
always received the amount of attention it de- 
serves. A large number of factors enter into the 
determination of the current under short-circuit 
conditions. These include not only the voltage 
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and frequency of the generators themselves, but 
also the characteristics of the conductors and 
transformers through which the energy must 
pass to the point where the short-circuit occurs. 
Even the magnitude and power-factor of the load 
being carried and the instantaneous voltage at 
the instant the short-circuit occurs will have con- 
siderable bearing upon the amount of the short- 
circuit current. 

A circuit-breaker will not carry a heavy over- 
load current for any considerable length of time 
without overheating, and this fact must also be 
taken into account in the time setting of the trip- 
ping relays. Manufacturers should always be 
prepared to state not only the maximum current- 
interrupting capacity of a circuit-breaker, but 
also how long a time the contacts will be able to 
carry this current without destructive overheat- 
ing. It is perhaps unfortunate that in many 
switch designs the enormous mechanical forces 
which come into play due to the strong magnetic 
fields set up by abnormally large currents should 
tend to reduce the pressure at the contacts and so 
decrease their current-carrying capacity just at 
the time when the highest conductivity is re- 
quired of them. 

_ Although it is customary to operate sectional- 
izing and disconnecting switches only when the 
current is very small, it is sometimes necessary 
to interrupt currents of appreciable magnitude 
on high-tension circuits. A very large opening 
is then required in order to rupture the arc 
which occurs when the break is in air. In the 
Burke horn-gap switches the principle of the 
well-known horn-gap arrester is made use of in 
drawing out and finally breaking the arc which 
may form on opening the switch. The stationary 
part of the switch consists of an insulator on 
which is mounted one horn of the horn-gap at- 
tachment. The rotating member, operated by a 
grounded handle which may be brought down to 
within easy reach of the operator, consists of the 
switch-arm proper and the movable portion of 
the horn gap. The main contact is completely 
covered by a sleet hood and protected from any 
possibility of burning by the arc drawn out be- 
tween the arcing horns. These switches have 
withstood very severe tests and have broken re- 
peatedly a dead short-circuit on a 6000-kw. bank 
of transformers at 44,000 volts with a generator 
capacity of 74,000 kw. feeding into the short- 
circuit. 

Disconnecting switches for high-voltage trans- 
mission lines necessarily occupy a considerable 
amount of space and for this reason should pref- 
erably be erected out of doors. The accompany- 
ing illustration, supplied by the Electrical Engi- 
neers Equipment Co., Chicago, shows a discon- 
necting switch and fuse for use on a 110,000-volt 
circuit. A unit of this type is generally con- 
nected in series with an oil-break switch. A fea- 
ture of this and other switches made by the same 
company is a patent locking device which effec- 
tively prevents the switch blade coming out of 
the contacts until a pull on the switch hook 
inserted in the ring at the ends of the switch arm 
unlocks the device. It is in the evolution of such 
devices and the careful attention which is being 
paid to details of design and construction that 
progress is constantly being made in the reliabil- 
ity of auxiliary apparatus for the distribution 
and control of electrical energy. The tendency 
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at present is all toward ruggedness of construc- 
tion and the avoidance of unnecessary compli- 
cation. 

The same company has been devoting special 
attention of late to the production of standard 
farm-line switching and protective devices of a 
simple yet efficient and reliable type. The illus- 
tration shows a single-pole set suitable for 13,- 
200-volt service. This equipment consists of 


110,000-Volt Hand-Operated Disconnecting Switch and 
Fuse. 


sphere-gap lightning arrester with resistance in 
ground connection, choke coil, and switch-fuse 
for disconnecting the transformer from the line. 
A still simpler type of sphere arrester is also 
illustrated. It has the diverging wires for break- 
ing the arc forming part of the sphere gap in- 
stead of being mounted separately above. The 
resistance for the ground connection is in the 


short cylinder immediately below the protecting 


cast-iron hood. This type is made for pressures 
up to 22,000 volts, but the photograph illustrates 
the 6600-volt size. 


FUSES AND CHOKE COILS. 


Fuses are not usually regarded as satisfactory 
or reliable for use on high-tension circuits trans- 
mitting large amounts of energy. But where the 
total amount of energy to be interrupted is not 
excessive there are fuses now on the market 
which fulfill the requirements successfully. These 
requirements include opening the circuit without 
destructive arcing or damage to neighboring 
apparatus, and performing this duty quickly be- 
fore the circuit-breakers on the main system 
have time to operate. The expulsion type of 
high-tension fuse appears to be quite satisfactory 
on 15,000-volt service with currents in the neigh- 
berhood of 25 amperes. They will interrupt 
larger currents on the lower voltage systems. The 
carbon tetrachloride (Schweitzer & Conrad) fuse 
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has certain distinctive features which adapt it 
particularly for the protection of high-voltage 
circuits. A glass tube contains a spiral spring. 
the lower end of which 1s connected to the bot- 
tom ferrule. The upper end of the spring con- 
nects to the fuse wire passing through a cork, 
the upper end of the fuse wire being connected 
to a short wire soldered to the cap on the top 
ferrule. At the top of the.spiral spring and just 
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Typical Form of Choke Coil. 


below the cork is a funnel-shaped liquid directer. 
The glass tube is filled with a non-inflammable 
liquid of extremely high dielectric strength. This 
liquid is not only non-inflammable, but it has 
effective fire-extinguishing properties. The melt- 
ing of the fuse wire releases the spiral spring 
which contracts instantaneously, drawing the 
fuse wire down toward the bottom of the tube 
and thus introducing a very large gap. Simul- 
taneously with the introduction of this gap the 
liquid extinguishes the arc and interrupts the cur- 
rent flow, the rapidity of its action being accel- 
erated by the liquid directer which is drawn 
down with the spring and so forces the liquid 
directly onto the moving terminal. The action of 
the tetrachloride fuse is very rapid. Oscillograph 
records show that short-circuits are interrupted 
in less than 0.03 sec. These fuses are in use at 
the present time for currents up to 400 amperes 
on 7500-volt circuits, and up to 10 amperes on 
110,000-volt systems. They are supplied up to 
200 amperes capacity on systems operating at 
33,000 volts. 


MECHANICAL CONSTRUCTION OF CHOKE COILS. 


When a lightning arrester is connected be- 
tween line and ground for the purpose of pro- 
viding a path to ground for high-frequency 
surges, an inductive reactance or choke coil is 
placed in series with the apparatus to be pro- 
tected. This reactance must not be so great as to 
cause a serious drop in pressure when carrying 
the normal line current, neither must it be so 
small as to allow the induced charges traveling 
along the line to pass through it rather than jump 
the air gap of the lightning arrester. This re- 
actance usually takes the form of an air-insulated 
coil of copper wire or rod, supported at each end 
on a suitable insulator. Too little attention has 
been given in the past to the proper design and 
proportioning of choke coils for use in conjunc- 
tion with lightning arresters. 

It has sometimes been argued that, excent for 
the drop of pressure under working conditions 
and the higher cost, there is no objection to in- 
stalling very large choke coils having a high in- 
ductance. This argument is, however, incorrect, 
except for the special case in which some pro- 
tection against surges is provided on the machine 
side of the reactance in addition to the lightning 
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arresters on the line side. A high reactance may 
be quite satisfactory if it 1s merely intended to 
hold back high-frequency currents traveling along 
the line; but surges may originate near the gen- 
erators or transformers due to switching oper- 
ations or other causes, and a very high reactance 
between the electrical plant and the line will tend 
to aggravate the effect of compartaively low- 
frequency surges which might otherwise be dissi- 
pated in the line, or even through the lightning 
arrester. In fact, choke coils should be designed 
with due regard to the apparatus they are in- 
tended to protect, with a view to avoiding the 
building up of high voltages at the terminals of 
the generating plant in the event of surges being 
set up in or near the plant itself. 

Attention has been paid lately to the mechan- 
ical construction of choke coils for use with 
lightning arresters. It is claimed that the “hour 
glass” form of coil, in which the diameter of the 
turns increases.from the center toward both 
ends, is mechanically stiffer than a cylindrical 
coil; but on the other hand the cylindrical coil 
may be made in such a manner that it is self 
supporting and mechanically strong. A self- 
supporting choke coil which may be strung in 
series with the connecting wires is made by the 
Electrical Engineers Equipment Co. and shown 
in the accompanying illustration. A certain 
saving in copper is possible with the “hour glass” 
shape of coil because it incloses more magnetic 
flux per foot of wire than the cylindrical shaped 
coil, but the latter is easier to construct and ap- 
pears to be more generally used. 


LIGHTNING ARRESTERS. 


The subject of protective equipment generally 
will be taken up in a succeeding article, and 
nothing more will be attempted here than to indi- 
cate modern trend in the matter of lightning 
protection. 


25,000 Voit Disconnecting Switch Showing Safety Fuse 
and Locking, Device. 
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An air gap between ground and the circuit to 
be protected against over-voltage would seem to 
be a simple way of relieving a system of abnor- 
mally high pressures. This will usually be satis- 
factory for voltages below 1000, but for 2000 
volts and upward a power arc is liable to follow 
the discharge, especially when fed by a power 
station of large capacity. 

A resistance in series with the gap is an im- 
provement if the resistance has not too high a 
value, or a fuse or circuit-breaker may be in- 
serted to interrupt the power arc. The multiple- 
gap arrester, especially when arranged with 
properly disposed resistance shunting a certain 
number of the series gaps, has many advantages 
over the single-gap. The compression-chamber 
arrester is a special form of multi-gap arrester 
with the parts inclosed in a sealed porcelain 
tube. The heat of the discharge produces a 
pressure inside the tube which is helpful in ex- 
tinguishing the arc. These are all types which 
give good service on systems operating at low 
and medium pressures. 

For the highest voltage systems, the aluminum- 
cell arrester has proved to be very effective. It 
is not, however, without its disadvantages, one of 
these being the necessity of “charging” it periodi- 
.cally—about every 24 hours. It also requires a 
gap in series, because there would be some loss 
of energy and resulting rise of temperature if 
left continuously in circuit. This gap has the 
objection of all spark-gap devices that it intro- 
duces the risk of setting up surges or pressure 
rises in the system. 

A recent development is the oxide-film arrester 
which has no liquid electrolyte between the elec- 
trodes of the cells and does not require periodic 
“charging.” It appears to be gaining favor and 
is giving good service. 

The horn-gap arrester and the sphere gap with 
flaring horns to extinguish the arc are not used 
to so great an extent here as in other countries. 
It is true that this type of arrester has the dis- 
advantage of occasionally causing dangerous 
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pressure rises on the system, but when scien- 
tifically designed with resistances or grouped 
with other units having different gap settings, 
very satisfactory results may be obtained with it. 


Types OF PROTECTIVE APPARATUS USED IN 
EUROPE. 


In Europe there is somewhat more variety in 
the matter of protective apparatus than in this 
country. Each system is carefully studied as a 
special problem and protective apparatus pro- 


Sphere-Gap Arrester for 6600-Voit Lines; Also Made for 
Lines up to 22,000 Volts. 


vided accordingly. Electrolytic arresters are not 
used to any great extent, but this may be partly 
accounted for by the fact that the pressures are 
generally not so high as in America, owing to the 
shorter distances of transmission. The multiple- 
gap arresters with non-arcing cylinders of the 
Wurts type appear to be giving satisfaction 
abroad on the medium-voltage schemes. 

Static condensers and water-jet arresters are 
frequently employed by European engineers. The 
Moscicki condenser is intended to afford a path 
to ground for high frequency disturbance while 


passing only a negligible amount of current on 


the normal frequency of the system. The water 
jet, connecting the line to ground through a thin 
column of water, is also intended to relieve the 
line of “static.” These fulfill their function satis- 
factorily, but they nevertheless have fairly ob- 
vious disadvantages. It has been suggested that 
the study of protection against lightning has not 
been carried so far in Europe as in this country, 
but it should not be overlooked that the last word 
has by no means been said in the matter of pro- 
tection against abnormal pressure disturbances, 
and the European engineers, having more choice 
of selection, are perhaps quite rightly still ex- 
perimenting with a view not so much to crystal- 
lize practice as to determine how the best possi- 
ble protection may be afforded when the special 
conditions of operation have been thoroughly 
studied. 
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Fig. 1.—30,000-Kw. Aliternating-Current Generator with Axial Ventiiation. 


Construction of Alternating-Cur- 
rent Generators—Part I. 


Discussion of Axial and Radial Methods of Ventilating 
Large Turbogenerators—Comparison of Two Methods 
— Description of Externally and Internally Driven Fans 


By S. L. HENDERSON 


Power Engineering Department, Westinghouse Electric & Manufacturing Co. 


Alternators for direct connection to turbines 
may be classified according to the type of ventila- 
tion and according to the type of rotor construc- 
tion; that is, the machine may be axially venti- 
lated or it may be radially or air-gap ventilated 
-and it may have a parallel-slot rotor or a radial- 
slot rotor. 


AXIALLY VENTILATED TURBOGENERATORS. 


In axially ventilated generators the air is taken 
through both end bells, after having passed 
through suitably arranged ducts. The air is then 
free to pass through or around the end windings 
of the stator coils and then into vent ducts in the 
stator core parallel to the axis, through which it 
flows from both ends toward the middle of the 
frame. It then enters two or more radial vent 
ducts and is discharged radially outward to a 
chamber inside the cast-iron frame, from which it 
either passes directly outward from the frame or 
flows circumferentially through channels toward 
the outlet. In parallel with the paths for the air 
through the axial ducts in the stator punchings, 
air may pass axially through the air gap, and, 
when suitable provision is provided therefore, 
through axial ducts in the rotor, which will be 
subsequently described. The air which emerges 
from the rotor joins the air passing through the 
air gap, and both are finally discharged into the 
central radial vent ducts in the stator, where it 
unites with the air which is passed through the 
axial vents in the stator punchings. 

The smaller sizes are provided with holes at 
the bottom of the frame for downward discharge. 


The larger frames are provided with chimneys 
at the top and bottom, either of which may be 
closed according to the requirements. The dis- 
charged air passes to the room or is conducted 
through a suitably arranged duct to some other 
locality. 

The axial ducts in the stator core in one of the 
small frames are shown in Fig. 2. It will be 
seen that there is a circle of holes immediately 
behind the slots, and a second circle of holes sit- 


Fig. 2.—Turbogenerator Frame, Showing Axial Ventilat- 
ing Ducts. > | 
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uated about half way between the backs of the 
slots and outer periphery of the core. 

Fig. 3 shows an end bell with an inner wall. 
such as is used in conjunction with an internal 
centrifugal fan. The air enters the end bell near 
the bottom of the machine between the inner and 
outer bell and is discharged by the fan into the 
inner bell. The pressure is built up within the 
inside of the inner wall. Fig. 4 shows a stator 
punching of a large 25-cycle, two-pole generator, 
the holes for axial vent ducts appearing plainly. 
Fig 5 shows (1) a stator frame with chimney at 
top and bottom; (2) some of the holes through 
which the air enters the stator and plates (and 
then the axial vents in the stator punchings), 
which appear just to the right of the right-hand 
portion of the stator winding; and (3) a part of 
the inner portion of the central vent duct, into 
which the air passes from the air gap, as well as 
from the axial vents in the stator punchings. 


RADIALLY OR ArR-GAP VENTILATED TURBOGEN- 
ERATORS. 


With radial or air-gap ventilation, the air 
passes axially through the air gap after having 
entered the end bells, and then flows radially out- 
ward through the radial vent ducts which are 
usually spaced uniformly the entire length of the 
core. After emerging from the stator punchings 
the air passes into the stator frame, from which 
it is discharged downward or upward in the same 
manner as in the small axially ventilated turbo- 
generators. 

Fig. 6 shows details of radial.type ventilation ; 
(1) in the upper left-hand part of the illustration 
is a stator punching with vent spacers attached ; 
(2) in,the upper right-hand corner is a stator 
punching without vent fingers; (3) in the lower 
part is a stator punching with clamping fingers. 

In most of the radially ventilated turbogener- 


Fig. 3—Turbogenerator, Showing End Bell with an Inner 
Wall. 
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Fig. 4.—Stator Punching, Showing Axial Ventilating 
Ducts. 


ators the end bells are provided with one wall 
only, since centrifugal fans are not generally 
used. Instead, air-gap blowers are fastened at 
the ends of the rotor body, their tips running 
close to the ends of the straight parts of the 
stator windings, as shown in Fig. 7. In a few 
frames, built for radial ventilation, centrifugal 
fans are employed, which build up a sufficient 
pressure within the inner walls to drive the air 
through the air-gap and radial vents. At times 
both air-gap and centrifugal blowers are used. 
The air-gap fan has vanes which are included at 
an angle of about 45 deg. with a radial plane. 
Each rotor is provided with left-hand and right- 
hand air-gap fans, which act as scoops and drive 
the air axially along the surface of the rotor. 
The foregoing description of radial ventilation 
pertains to those-turbogenerators with smooth 
cylindrical rotors. 


COMPARISON OF METHODS OF VENTILATION. 


The radial type of ventilation was generally 
used by the Westinghouse company for many 
years, the principal change having been in the 
type of fan employed. The demand for larger 
units, however, carried with it a requirement for 
considerably larger volume of air, in order to 
maintain reasonably low temperatures in a stator 
core winding. The air gap was not of sufficient 
size to permit the flow of as great a volume of 
air as was then needed, unless accompanied by 


„not inconsiderable sacrifices in some other pro- 


portions. The axial ventilating method was then 
adopted which employs a large number of air 
paths in parallel with the air gap. 

Axial ventilation tends to obtain a more uni- 
form temperature throughout the stator core than 
does radial or other forms of ventilation which 
have been investigated. Axial ventilation was 
adopted in the smallest machines, not only be- 
cause of these advantages but also because the 
stator teeth are then so narrow that sufficient 
area for the air can be provided only with diffi- 
culty in case radial ventilation is adopted. In 
large machines, with the radial type of ventila- 
tion, sufficient air can be forced through the ma- 
chine only at great velocities in the air gap, and 
these high velocities necessitate great pressure. 
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Fig. 5.—Stator Frame of a Turbogenerator. 


They are accompanied by large energy losses, 
which are in themselves of sufficient magnitude 
to produce a not inconsiderable rise in tempera- 
ture before the air is useful in cooling the stator 
and rotor. 


INTERNAL AND EXTERNAL FANS FOR VENTILA- 
TION PURPOSES. 


When fans are on the same shaft with the 
rotor, as has been indicated above, they are of ne- 
cessity of high peripheral speed, and are more or 
less restricted in area. That is, the type of 
blower that would economically operate at these 
peripheral speeds would be one which would gen- 
erate a high pressure of air, and usually with low 
volume (since the area is restricted). The turbo- 
generator does not need high pressure, but it 
does need large volume. | 

On the small and medium size frames a design 
with fans mounted directly on the rotor shaft at 
each end of the rotor does not prove to be a very 
serious handicap. For some installations of tur- 
bogenerators it has been found preferable tô omit 
these fans on the shaft and to employ separately 
driven, relatively low-speed fans from which air 
maybe conducted through suitable ducts-to the 
end bells of the generator. The end bells then 
have only one wall. With these separately driven 
fans there is the additional advantage that the 
rotor is shorter and therefore stiffer. Conse- 
quently, there is less tendency to vibrate. Fur- 
thermore, the losses in the slow-speed fan are 
somewhat lower than in the high-speed fan and 
therefore the initial temperature of the air enter- 
ing the alternator is correspondingly reduced. 
The external fans are driven direct by an induc- 
tion or direct-current motor, as may be desired. 
They are designed to provide the volume of air 
required per minute at the pressure needed in the 
end bells, plus an allowance for some drop in the 
air temperature. They should be placed in the 
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power house as close as possible to the generator 
so as to reduce to a minimum the drop in 
pressure. 

The externally driven fan necessitates an addi- 
tional auxiliary in the power house and for this 
reason it 1s very advantageous to provide for fans 
mounted directly on the rotor shaft, despite the 
inherent disadvantages of this construction. 
Some designs, including those for the largest ca- 
pacity machines, provide for fans mounted di- 
rectly on the rotor shaft. 

Whether an internal or external fan is used 
the intake ducts to the fans should be short. 
They should have as few bends as possible, and 
such bends as are adopted should have an inner 
radius not less than three-fourths the width of 
the channel. The air velocity should, if possible, 
be kept below 24090 ft. per min. The ducts 
should be reasonably smooth on the inside so as 
to minimize friction loss. If the above precau- 
tions are followed, the drop in pressure in the air 
ducts will seldom exceed 1.03 ins. of water. 

With air initially at 25 deg. and with a baro- 
metric pressure of 30 ins. of mercury (the weight 
of air is then 0.074 lbs. per cu. ft.) there is a 
temperature rise in the air of 18 deg. C. if there 
is an allowance of 100 cu. ft. of air per min. for 
each kilowatt loss. 

In the larger units temperature rises of the air 
of 22 to 27 deg. C. are obtained. Even so, the 
problem of handling the large volumes of air be- 
comes a difficult one. 


WESTINGHOUSE EMPLOYES TAKE 
VOLUNTARY INSURANCE. 


Advantage Is Taken by 90% of Employes of Addi- 
tional Insurance Plan Recently Made 
Effective by Company. 


Over 90%' of the employes of the Westing- 
house Electric & Manufacturing Co., East Pitts- 
burgh, Pa., have taken advantage of the addi- 
tional insurance of insurance and savings plan 
recently made effective by the organization. 
This, in effect, means that nearly all employes 
have savings accounts, because to be eligible for 
additional insurance the company requires each 
worker to deposit a portion of his earnings in 
the employes’ savings fund. ` 

Every employe when completing six months’ 
service with the company is given a $500 life in- 
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Fig. 6.—Construction Details of a Radially Ventilated 
Turbogenerator. 
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Fig. 7.—Rotor of a Radially Ventilated Turbogenerator, Showing Air-Gap Blowers. 


surance policy, free of charge and without any 
restrictions. By continuing with the company 
and depositing at least 2% of his earnings in the 
employes’ savings fund, additional insurance of 
from $500 to $1500 may be secured, the amount 
depending upon length of service. A policy of 
from $1000 to $2000 may, therefore, be obtained 
by every employe of the Westinghouse company 
depositing in the fund, which pays interest at the 
rate of 4.5% compounded semi-annually on all 
deposits. 

To assist an employe to meet an emergency 
loans will be made from the employes’ saving 
fund. Every depositor can borrow 90% of the 
money he has in the fund without in any way 
affecting the value of the insurance. Repayment 
can be made at the rate of 10% monthly. 

In addition to paying interest on the deposits, 
the company guarantees that the fund is not to 
be used for private enterprise, but is to be held 
in trust solely for the employe, who can with- 
draw his savings account with accumulated inter- 
est at any time. 

The percentage of employes who have opened 
savings accounts with the company is much 
higher than has heretofore been obtained by 
other organizations with insurance plans. It is 
somewhat unique in industrial annals to know 
that 90% of the workers in one of the largest 
organizations in the world have savings accounts, 
and through their thrift have made themselves 
eligible for life insurance policies of $1000 and 
over. 


ELECTRICAL SUPPLIES EXPORTED 
FROM UNITED STATES. 


The imports of electrical goods and illuminating 
supplies into Paraguay amounted to 166,547 
pesos ($160,718) in 1919, compared with 67,098 
pesos ($64,750) in 1918. Under normal ex- 
change a gold pesos is worth $0.965. Of the 
total given the United States’ share of the trade 
was valued at 46,235 pesos ($44,617) in I91Ọ, 
against 14,577 pesos ($14,067) in 1918. 

Electrical supplies to the value of $435,771 
_ were imported into Peru during 1918, compared 
with $664,219 in 1917. 

Statistics covering the trade of Hongkong, 
China, show that the import of electrical ma- 
chinery fell from $833,245 in 1918 to $488,184 
in 1919. In this trade the United States fur- 
nished 85% of the whole, with Great Britain 
13%, and the rest scattered. 

South Australia imported electrical apparatus, 
etc., to the value of $61,668 for the year ended 
June 30, 1918, compared with $94,054 for the 


corresponding period in 1917. Over 85% of the 
electrical supplies, not including electrical ma- 
chinery, came from the United States, the United 
Kingdom furnishing the remainder, although 
Japan supplied 55% of the covered copper wire. 


EXECUTIVE COMMITTEE SELECTED 
FOR MICHIGAN SECTION. 


The members of the executive committee of 
the Michigan Section of the National Electric 
Light Association, selected at the recent annual 
convention at Ottawa Beach, are as follows: W. 
M. Lewis, Muskegon; H. A. Fee, Adrian; S. B. 
Tuell, Houghton; R. E. Keller, Kalamazoo, and 
B. E. Woltz, Ludington. This list differs some- 
what from the one previously announced, an 
error having been made in two of the names. 
Officers of the section, previously announced, are 
George E. Lewis, president, Ann Arbor; J. K. 
Swanson, first vice-president, Jackson; E. Hol- 
comb, second vice-president, Alma, and H. Sil- 
vester, secretary and treasurer, Ann Arbor. 


EXTENSIVE CONSTRUCTION TO BE 
MADE BY ALABAMA POWER CO. 


Alabama Power Co., Birmingham, is arranging 
an extensive construction program to include the 
erection of a number of power plants and exten- - 
sions to existing generating stations. The imme- 
diate work to be carried out includes the erection 
of a hydroelectric power plant at Judkins Riffle 
on the Coosa river, to cost about $10,000,000, in- 
cluding station and equipment, dam construction, 
transmission lines, etc. At Lock No. 12, the com- 
pany is planning for the erection of an addition 
to its power plant, aggregating 20,000 hp., and 
bringing the total generating capacity of the sys- 
tem to 105,000 hp. This latter project is esti- 
mated to cost about $500,000. 


EFFECT OF FREIGHT RATE IN- 
CREASES ON UTILITIES. 


The public utility companies will have another 
item added to the cost of doing business, and 
that is in the matter of freight increases on coal. 
The new rates take effect this week, and in the 
eastern territory the increase is in the neighbor- 
hood of 40%, which at 1920 contract figures for 
coal will add about 14% to fuel prices. To con- 
vey some idea of what this increase means, the 
New York Edison Co. and allied concerns in 
New York City will be called upon to bear an 
added expense of $1,302,000, as they consume 
1,500,000 tons of coal annually. 
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Fuel and Water-Power Resources 
of the United States 


HighCosts Rather Than Actual Fuel Shortage Necessitate De- 
velopment of Water-Power Facilities—New Law to Promote 
Industrial Economy Through Hydroelectric Development 


Probably the most significant achievement in 
the held of American industry in the present in- 
dustrial readjustment will be the development on 
a large scale of the nation’s vast water-power 
resources. With the revival of normal industrial 
activity by the nations of the world, competition 
in the markets will become increasingly severe. 
Economy in the application of power to the pro- 
duction and transportation of goods will in large 
part measure the competitive ability of the vari- 
ous nations. As emphasis is more and more 
placed upon cheapness of power resources, coal 
and iron alone henceforth will not be such de- 
cisive factors in measuring the potential indus- 
trial capacity of nations, and water power will 
have a new significance as a national asset. It is 
estimated that the United States has the means 
for effecting a saving in the matter of its energy 
supply of well in excess of $1,000,000,000 a year. 
according to an analysis of the situation made by 
the Guaranty Trust Co. of New York City. 
For the most part this saving can be effected 
only through a fuller utilization of the nation’s 
water-power resources. 

The national control of the development and 
use of water power has been liberalized by the 
recent Water-Power Act. Already there is un- 
der way a survey of the power resources of the 
Atlantic seaboard between Boston and Washing- 
ton by the United States Geological Survey under 
the special direction of Congress. A proposed 
plan of development in this region is being con- 
sidered whereby, through the co-ordination of 
hydroelectric enterprises with steam generation 
of electricity in the mine fields and at convenient 
points elsewhere, an estimated saving of $300.- 
000,000 annually is to be effected. 


CoAaL AND OIL AS SOURCES OF POWER. 


Almost 700,000,000 tons of coal was produced 
in the United States during 1918, and this coun- 
try consumes nearlv one-half of the world’s en- 
tire coal output. The total demand for coal is 
increasing at the rate of approximatelv 50,000,- 
ooo tons a year. About two-thirds of the coal 
consumed in this country is for power, divided 


TABLE SHOWING NATIONAL COAL RESOURCES 
AND QUANTITIES USED TO DATE. 
Total resources, Used to date, 


Kind of Coal. tons. tons. 
Anthracite ...esssees 19,00 ,000.000 2, 80N.0NN.NNN 
Bituminous .......... 1.500,000,000,000 9 200,000,009 


PTE sce odes, arhigss Bere 2,000,000,000,000 Negligible amount. 


about equally between the industries and the 
transportation systems. 

That our need for water-power development. 
however, is a matter of relative economy rather 


than an actual shortage of solid fuel in the United 
States is shown by the accompanving table. The 
United States Geological Survey estimates that 
there are in Alaska 12,000 sq. mi. of coal fields, 
of which 1200 sq. mi. are underlaid with coal, 
the total estimated deposits of these fields 
amounting to £50,000,000,000 tons. The produc- 
tion of coal in this territory in 1917 Was 53.955 
tons, and in 1918 it was 75.606 tons. 

This country will continue to rely very largely 
upon anthracite for domestic uses, but there are 
important possibilities of supplementing natural 
anthracite with smokeless fuel obtained from 
bituminous coal and produced by processes which 
permit the saving and utilization of the valuable 
by-products. The restricted area in which an- 
thracite is found makes inevitable the continu- 
ance of an enormous burden upon the railways 
in distributing this fuel to the consumer. 

It is in the possible reduction of the propor- 
tionate reliance of the industries and the trans- 
portation systems upon bituminous coal for en- 
ergy that water-power development promises the 
greatest economies. Coal alone represents more 
than one-third of the country’s total freight, and 
much of it has to be carried long distances to sup- 
ply the requirements of the widely scattered pop- 
ulation. The steam railways themselves consume 
about 160,000,000 tons of coal annually. Under 
existing conditions of power generation, the 
greater our progress in manufacturing the greater 
becomes the burden upon our transportation sys- 
tems in the way of haulage of fuel. 

A way out of the present situation cannot be 


. found through a retention of the wasteful system 


of isolated steam-power production with a shift- 
ing of dependence from coal to petroleum. The 
United States produced in.1919, in round num- 
bers, 356,000,000 bbls. of petroleum, and the 
country’s consumption is nearly three-fourths of 
the world’s output. While in proportion to bulk 
oil yields more energy than coal, the limitations 
of the supply alone would make it inadequate to 
serve as the chief sources of motive power. 

From 1859 to 1917 there was produced in the 
United States 4.200.000.000 bbls. of petroleum, 
the supply remaining underground in 1918 being 
estimated at 7,000,000,000 bbls. At the present 
rate of production, on the basis of this estimate, 
our supply would be exhausted within 20 vears. 
But our consumption of petroleum is increasing 
rapidly, the growing use of automobiles demands 
an ever greater supplv of gasoline, and it is esti- 
mated that our merchant marine and navy soon 
will require not less than 100,00.000 bbls. of 
fuel oil annually. 

Already this country is importing large quanti- 
ties of petroleum, the total for 1919 amounting 
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to about 70,000,000 bbls. It is probably safe to 
say that the world’s resources of petroleum have 
only begun to be exploited, but this fuel cannot 
be relied upon as the primary source of power. 


WATER POWER AN INEXHAUSTIBLE SOURCE OF 
ENERGY. 


Eventually we shall be. compelled to supple- 
ment the use of coal and petroleum through the 
development and utilization of the nation’s vast 
water-power resources. Once installed, hydro- 
electric plants are operated at comparatively low 
cost, and the source of the energy, moreover, 
does not give out. The principal progress in this 
development promises to be the linking of scat- 
tered water powers in comprehensive systems, in- 
cluding the co-ordination of steam-electric with 
hydroelectric. undertakings. Fortunately those 
regions, generally speaking, which are without 
coal are best supplied with potential water power. 
By linking steam generating plants at the mouths 
of coal mines with hydroelectric plants, great 
areas may be supplied with power economically. 

It is by no means an untried field into which 
capital is invited by the fuel problem and the 
liberalization of the national control of water- 
power development. The growth in water-power 
installations in recent vears, despite many deter- 
rent influences, is suggestive of the progress 
which it is reasonable to expect in the near fu- 
ture. In 1901, when the federal legislation was 
enacted under which most of the water-power 
development of the country has taken place, there 
was less than 2,000,000 hp. in use. It is esti- 
mated that at the beginning of 1920 the develop- 
ment had reached nearly 10,000,000 hp., or one- 
sixth of the maximum potential resources. The 
Atlantic states south of New England lead the 
country in water-power development. Among 
the individual states New York holds first place 
with 981,520 hp. developed. California is second 
with 942,000 hp., and Maine is third with 
780,000 hp. 


POTENTIAL WATER POWER OF THE NATION. 


Estimates of potential water power vary ac- 
cording to the bases upon which they are made. 
The maximum flow is taken by the Geological 
Survey to be that amount the continuance of 
which for six months of the year may be assured. 
On this basis the estimated potential water power 
of the United States is 59,360,000 hp. Another 
basis used by the Geological Survey is the mini- 
mum flow for two consecutive seven-day periods 
in each year over the period of measurement, and 
the additional power that may be recovered 
through the development of available storage ca- 
pacity in the upper basins of the streams and the 
use of the stored water to increase the flow in 
normally low-water periods. Estimates of po- 
tential power based upon storage capacity are 
subject to a wide margin of error, owing to the 
linnted data available. One of the most neces- 
sary tasks to be undertaken by the newly created 
Federal Power Commission is a more compre- 
hensive survey of the whole range of possible 
water-power development than has hitherto been 
attempted. 

The potential water power of the country, esti- 
mated on the basis of the maximum flow as de- 
fined above, is given in an accompanying table. 
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The table shows also the undeveloped power, or 
the total potential power less that already devel- 
oped. The figures represent the horsepower of 
the streams at 90% efficiency. In making com- 
parisons of the potential with the developed power 
it should be noted that estimates of the former 
are given in terms of continuous, or 24-hr. capac- 
ity, while the developed power is given in terms of 
the installed capacity. The installed capacity is de- 
veloped in many cases only during a portion of 


TABLE SHOWING WATER POWERS OF CONTI- 
NENTAL UNITED STATES. 


Potential Per cent Undeveloped 
horsepower. developed. horsepower. 


New England states. . 1,951,000 77.2 444,500 
Atiantic states ........ 9,248,000 31.6 6,395,150 
CCEntrel. atatt orsina 7,360,000 36.7 4,660,800 
Mountain states ...... 14, 851,000 7.5 13,737,010 
Pacifie atates 460606062 5,850,000 6.6 24,299,000 
Uoited -States riec 59,260,000 16.6 49,536,460 


each day. Hence it happens in some states that 
the developed power, or installed capacity of 
works constructed, is in excess of the estimated 
total potential power. 

Generally speaking, more than three-fourths of 
the potential waterpower of New England has 
already been developed; in the remainder of the 
country east of the Rocky mountains roughly 
one-third is developed, and in the Far West about 
one-sixteenth is in use. While most of the water 
power awaiting development is in the Far West, 


where 68.6% of the potential power is found, the 


central and eastern states also have immense 
power resources not yet brought into use. Alaska 
possesses vast water-power resources which have 
not as yet been surveyed. It is estimated, how- 
ever, that there is water power available in such 
quantity as eventually to assure great industrial 
development in Alaska. The possibilities of these 
resources are now being investigated by the 
United States Geological Survey. 


THE New WaAtTER-POwWER Law. 


Although a good beginning has been made in 
the development and utilization of the water- 
power resources of the United States, generally 
speaking the nation is backward in the matter of 
applying this form of energy to its needs. There 
are a number of reasons for this tardiness. 
Among them are the great volume and the dis- 
tribution of available fuel, comparatively cheap 
transportation, the large initial cost of installing 
hydroelectric works as compared with. tsolated 


` steam plants, the adverse features of earlier gov- 


ernment control over water-power sources and 
the lack of a comprehensive plan and policy hith- 
erto for the proper development and co-ordina- 
tion of the country’s natural resources. Defore 
the davs of long-distance electric transmission 
lines, plants using water power had to be located 
at the nower sites regardless of other conditions. 
Now the range of choice as to location is not so 
restricted, this factor being of immense economic 
significance espectally for a region already highly 
industrialized. 

The new water-power legislation is in part an 
outgrowth of changed conditions, and has further 
stimulated interest in the general problem and 
possibilities of water-power development in this 
countrv. It is believed that it marks the begin- 
ning of a new era in this field of enterprise. For 
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years there has been a strong agitation for a re- 
vision of the legislation under which the federal 
government controls the development of water 
power on the public domain and in navigable 
rivers. Although rights to develop water power 
in national forests, on military reservations and 
on the public domain not withdrawn from entry 
are acquired from the states in which the power 
sites are situated, the federal government 1s con- 
cerned with such enterprises because of the use 
of these public lands for dams and transmission 
lines. All navigable streams fall under the con- 
tro! of Congress by reason of the power to regu- 
late commerce and, by implication, the means of 
commerce between the states and with foreign 
countries. 

Heretofore the privilege of using the national 
forests or other public lands for water-power de- 
velopment has been conferred by the Department 
of Agriculture or the Department of the Interior. 
The privileges have been granted through the 
issuance of permits for no definite period and 
revocable at the will of the granting authority. 
In the case of developments on navigable streams, 
whether on the public domain or not. each enter- 
prise has required a grant bv special act of Con- 
gress. These grants could be revoked by Con- 
gress at any time, but, unless revoked, the rights 
were to expire after a period not exceeding 50 
years. 

Owing to the uncertainty of tenure there has 
been, as was natural, hesitation to invest capital 
in such undertakings. It is the purpose of the 
new water-power act to remove this element of 
uncertainty and at the same time adequately safe- 
guard the public interest. The law creates a Fed- 
eral. Power Commission composed of the Secre- 
taries of War, Interior and Agriculture. The 
commission is authorized to issue licenses for 
works on the public domain, in national forests 
and on navigable rivers for a period not exceed- 
ing 50 years. At the expiration of the license it 
may be renewed, or a new license may be issued, 
or the government may take over the enterprise 
upon compensation of the licensee for the net in- 
vestment in property used in the generation and 
transmission of power other than the franchise. 

Public-service enterprises are subjected to con- 
trol of service and rates by state commissions 
when such exist, and where such a state commis- 
sion is not in existence the Federal Power Com- 
mission is authorized to regulate and control ser- 
vice, rates and the issuance of securities. When 


the power or anv part of it enters into interstate ~ 


or foreign commerce, the rates and service must 
be reasonable, just and non-discriminating. 
Briefly, this involves a degree of control in the 
field of power development and distribution be- 
tween states comparable to that exercised over 
railways by the Interstate Commerce Commis- 
sion. 


COMMISSION TO FORMULATE RULES AND REGU- 
LATIONS, 


Much discretion is left to the commission in 
the matter of formulating administrative rules 
and regulations under the act. These are ex- 
pected to be liberal and in conformity with the 
general purpose of the law. Guided by the prin- 
ciples of sound business practice, the commission 
should be able greatly to stimulate the develop- 
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ment of the country’s water power. The law 
was signed on June 11, and by the middle of July 
applications for licenses to develop more than 
500,000 hp. had been filed. 

The Geological Survey's comprehensive inves- 
tigation of the power resources of the Atlantic 
seaboard is in line with this new legislation. For 
some time there has been under consideration a 
proposed co-ordinated super-power system cover- 
ing a zone from Boston to Washington and ex- 
tending inland 100 to 150 mi. It is proposed to 
utilize the generating facilities of the power com- 
panies already developed or contemplated under 
existing building programs. In addition the plan 
calls for the construction of hydroelectric works, 
particularly on the Susquehanna and Delaware 
rivers, and steam plants at the anthracite mines. 
The fact that the federal government has au- 
thorized this power survey now under way gives 
promise that a highly important enterprise in this 
region is about to be undertaken. 


FORWARD POLICY OF BRITISH ELEC- 
TRICAL CONCERN. 


The General Electric Co., with London office 
at 67 Queen Victoria street, is one of those suc- 
cessful British industrial concerns which has 
benefited greatly from the forward policy its 
management has adopted. This has been par- 
ticularly the case of late years, and the annual 
statement recently issued revealed an excellent 
position. It will be remembered, says The Empire 
Mail, that in March last the company made an 
important issue of capital, while the accounts 
now presented cover the year to March 31. A 
considerable amount of the three millions issued 
had already been sunk in the business, for the 
directors state that the company’s bankers had 
advanced a considerable sum, which was repaid 
out of the new issue last spring. A larger pro- 
portion of the advances so employed, however, 
is not yet productive, and the full effect of the 
whole of the three millions secured should hardly 
be seen in the next report. So far as the profit 
figures are concerned, the results for the past 
year leave little to be desired. Net profits totalled 
£630,143, an increase of £149,315 over those for 
1918-19, and while the dividend remains at the 
satisfactory level of 10%, free of tax, the alloca- 
tion to reserve is raised to £150,000, a grant of 
£40,000 is made to the superannuation trust 
fund and the balance forward is then increased 
by more than £100,000 to a sum of £251,423. 


CHAIN STORES TO HANDLE ELEC- 
TRICAL GOODS. 


Plans have been worked out by the Winchester 
Repeating Arms Co., New Haven, Conn., for the 
operation of a chain of retail stores in various 
sections of the country. Electrical goods, such 
as heating appliances, washing machines, vacuum 
cleaners, flash-lamps, flatirons, etc., will be han- 
dled in addition to the Winchester and hardware 
lines at present carried in the several stores 
established at Boston, New Haven, Troy, N. Y. 
and Providence, R. I. It is proposed to open 
retail stores at Norfolk, Jacksonville, Syracuse, 
Worcester, Fall River, Springfield and Lawrence 
Mass., and Pawtucket, R. I. 
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EDITORIAL COMMENT 


Business Prosperity 


Sound business prosperity is built only on a 
foundation of confidence. Buyers hesitate or 
refuse to buy goods in which they lack confi- 
dence or in which the manufacturer or retailer 
lacks full and complete confidence. They also 
hesitate to order complete requirements in the 
face of a prospective over-supply or under-de- 
mand. Manufactures are loath to prepare stocks 
in advance when a failing market is in prospect. 

Only a lowering of the standards of living can 
result in a slackening of the actual demands for 
manufactured goods, and only a speeding up of 
the individual can result in an over-production. 
No individual desires a reduction in his living 
standards and few, in these days, are endeavor- 
ing to increase their personal production except 
to satisfy a new want. All business is founded 
on the desire of the individual to satisfy his 
wants for the things that he does not have. 
Feeling confident that the essentials of existence 
will be available, the individual turns his atten- 
tion to the acquisition of some of the conven- 
iences and luxuries of life. One want satisfied 
always creates a new desire, and business will 
prosper. The individual will produce in order 
that he may consume. But if a feeling of con- 
fidence is lacking, the individual centers his at- 
tention on the essentials and does not buy the 
conveniences. Only a portion of the available 
labor is needed to produce the essentials of ex- 
istence, and, consequently, when confidence fails 
a large volume of labor is allowed to go unused, 
savings are dissipated, stocks of goods are used 
up and business comes to a low level. 

Thus, by allowing the growth of a feeling of 
unrest, an entirely abnormal business situation 
may be developed. The standards of living are 
reduced, productive effort is slackened, a portion 
of the passed progress is lost’ and the entire 
country suffers as the result of an entirely use- 
less situation. Materials cannot be produced by 
idle hands, and idle hands do not earn an in- 
come to purchase the stocks of goods already on 
the market. Unemployment and slackening busi- 
ness, brought on by a lack of confidence, lead to 
real and serious difficulties that might have been 
avoided by optimism. Confidence reproduces 
confidence, but lack of confidence and unrest 
produce disaster. 

Such conditions continue until confidence is 
restored. With every business man in the coun- 
try continuously believing in and preaching pros- 


perity there would never be a chance for dull 
times. Confidence is the secret of success. Be- 
lieve in yourself, your business, your neighbor 
and your country, let your confidence be seen 
and felt by your associates, and you will be one 
of the contributing factors in the era of prosper- 
ity and national development that is just begin- 
ning. 


Lamp Sockets and Household 
Appliances 


The Society for Electrical Development has 
called the attention of manufacturers of elec- 
trical supplies to the desirability of obliterating 
the impression in the minds of users that any 
number of household devices can be attached to 
one lamp socket by the mere use of branch sock- 
ets. This is a desirable move. Lamp sockets 
are made for a purpose and were in general use 
before electric ranges, flatirons, washing ma- 
chines and vacuum cleaners were thought of for 
household purposes. Having been designed to 
accommodate incandescent globes and, possibly, 
electric fans, they, like the wiring systems in 
many houses, were not intended to be used for 
supplying large drafts of energy. Even the wir- 
ing system in a modern house is not always ar- 
ranged for the purpose of delivering from one 
socket the power needed to operate all of the 
appliances used by the householder. 

Although these observations may seem super- 
fluous to the electrically trained man, they are 
nevertheless important. Common sense, he ar- 
gues, should restrain any housewife from attach- 
ing a washing machine and flatiron to one socket. 
And, if she should attempt to operate this com- 
bination, the only damage that would result 
would be a blown fuse. This argument is faulty, 
however, because it neglects the mental attitude 
of the householder. Besides irritating some per- 
son’s nature, the improper performance of any 
piece of domestic electrical apparatus causes her 
to wonder whether or not it is wise to add any 
more apparatus to her already improperly per- 
forming equipment and trouble to her tortured 
mind. The wondering person hesitates, the dis- 
satisfied person criticises the equipment, pur- 
chases diminish, central stations lose business, 
and, what is more regrettable than all else, the 
homes are deprived of the full measure of use- 
fulness of those devices which industry has con- 
trived for the purpose of making domestic life 
pleasant. All of this is because the user of elec- 
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tric household devices has not been told how to 
use them. 

There are, of course, numberless books and 
treatises on wiring rules and formulas that are 
available for anyone who can read. But one 
should remember that a book treating of elec- 
trical phenomena is about as comprehensible to 
the technically untrained person as a tablet of 
Egyptian hieroglyphics. Rules and formulas are 
of no value if no means of interpreting them ex- 
ist. There is no use to tell a housewife that a 
lamp socket will deliver a certain number of 
power units safely. That means nothing to her. 
She might and probably would understand the 


limitations of the fixtures, however, if she were. 


told that the lamp socket would, with safety, sup- 
ply power for only one flatiron, one fan, or one 
vacuum cleaner. This is a message that she 
hasn't received so far. There is no question that 
the expense involved in delivering it to her would 
be incurred advantageously to the entire in- 
dustry. 


Business Enterprise Not to Be 
Called Profiteering 


It is a natural law that “trade follows values.” 
Increased business is one’of the rewards of im- 


proving the quality of goods or of service. 


These are discriminating times. People are not 
squandering money thoughtlessly. To be sure, 
there are some people who are receiving large 
wages who are not spending carefully, but they 


are not of the business class and are the ones' 


who will be the first to suffer when financial de- 
pression comes. 

At the present time there is much talk of 
profiteering and the punishments which should 
be meted out to those who have been guiltv of 
profiteering. It is true that a great many have 
made larger profits than were fair and reason- 
able, but before any firm, wholesale or manufac- 
turing, is charged with profiteering, the facts 
should be carefully investigated and no open 
charges made until such people are found guilty. 
It is always serious when such charges prove 
true, but it is time enough then for the guilty 
to receive their punishment. For a firm to have 
much talk started about unfair methods before 
such have been found to be the facts 1s unjust 
and un-American. 

A case came to notice recently in which arti- 
cles appeared which criticised a certain firm as a 
“profiteer.” These criticisms were based upon 
the financial statement of the business of IgI9. 
As this company is a large one, this statement is 
supposed to set forth facts, and there is no rea- 
son to doubt that such is the case. 

This particular institution has taken great 
pains to organize thoroughly so as to keep down 
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the costs of production, at the same time offeriug 
to the public a quality article. Simply because 
“trade follows values,” it has never been able to 
supply the demand for its product, and has re- 
fused large amounts of business because it could 
not be taken care of satisfactorily. When the 
company felt equal to doing so, “surplus” profits 
were shared with the workers, and these surplus 
profits amounted to over $2,000,000. In this 
way, it avoided unrest, industrial troubles and 
the expense of idle machinery. Moreover, the 
company was able to pay a satisfactory wage to 
its employes, a wage which permitted of thrift 
and saving. 

This firm has been rather harshly criticised for 
showing such large profits. The reply to this ts: 
“Investigate, not profits but methods by which 
profits are obtained. Finding fault with indus- 
try for making profits, without considering how 
profit is made, is the height of absurdity, and a 
‘killing frost’ to inventive genius and economical 
management. What is created by saving is clear 
gain and costs nothing.” 

This statement contains considerable food for 
thought. The government and the people must 
be exceedingly careful not to kill inventive 
genius or to do away with the desire on the part 
of big business to grow and progress. If a firm, 
large or small, can make a fair profit on a single 
sale and can multiply this profit by a large num- 
ber of sales, so as to show net profits of large 
amounts, it is not profiteering. A profiteer is 
one who makes an unfair profit on a single trans- 
action, one who gouges or misrepresents. 

An honest profit is that which gives a square 
deal to manufacturer, his workers and consum- 
ers. If consumers are given good value and the 
manufacturers and workers are allowed a rea- 
sonable profit because of good business methods, 
economical manufacturing, correct working con- 
ditions and industry which results in big busi- 
ness, then the charge of profiteering is misplaced. 

For example, the firm referred to claims that 
the net profits were 4.88%, but the volume of 
business made this sum a large one. A net profit 
of 4.88% surely is conservative, and if such can 
be shown to be the facts of the case, all charges 
should be withdrawn and all criticism should be 
retracted in all fairness. There are always those 
who are ready to seize upon possibilities of un- 
fair methods and to repeat what somebody has 
supposed might be the case. 

In this period of reconstruction, let us be fair 
to our fellow business men, and let us throw the 
weight of our influence on the side of believing 
every man innocent until he is actually proved 
guilty. It is a fine opportunity for us to practice 
the “Golden Rule,” and incidentally we will be 
glad to have other people as fair and as honor- 
able with us. 
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THE WEEK’S NEWS 


Reports of Important Meetings, Developments and Other Happenings of the Electrical 
Industry and Its Allied Interests 


INDIANA ASSOCIATION TO MEET AT 
FRENCH LICK. 


Program Is Replete with Live Subjects Bearing 
on Public Utilities, Power-Factor, Operating 
Expenses and Other Problems. 


The Indiana Electric Light Association will 
hold its annual convention at French Lick, Ind., 
Sept. 15-17. The first session will be opened 
with the president’s address, followed by various 
committee reports; an address by Martin J. In- 
sull, president of the National Electric Light As- 
sociation; address by Chairman E. I. Lewis of 
the Indiana Public Service Commission; address 
on “Future of Public Utilities” by Charles C. 
Perry, president of the Indianapolis Light & 
Heat Co. 

The sessions of Sept. 16 will be featured as 
commercial section day, which will begin with an 
address on “Voluntary Versus Involuntary Co- 
operation,” by William L. Goodwin; address by 
Samuel Adams Chase on “Central Stations and 
Contractors; paper on “Industrial Application 
of Electric Power-Factor Correction and Its Ef- 
fect.” by T. F. English, general manager of the 
Indiana General Service Co.; paper on “Reduced 
Operating Expenses Versus Increased Fixed 
Charges” by George A. Neal, Northern Indiana 
Gas & Electric Co. A round-table discussion 
will follow, the election of officers closing the 
program. | 


EXECUTIVE COMMITTEE OF S. E. D. 
TO MEET SEPT. 10. 


Public ‘Utility Welfare and Manufacturers’ Adver- 
tising Copy Among Subjects to Be Considered 
at Meeting at Society Headquarters. 


A meeting of the executive committee of the 
Society for Electrical Development has been 
called for Sept. 10 by the chairman, Charles L. 
Edgar, at the offices of the society in New York 
City. J. M. Wakeman, general manager, will 
report on the result of the communications sent 
out to manufacturers and others regarding the 
necessity for informing the public about the 
proper use of electric appliances and safe-guard- 
ing users. Mr. Wakeman also will report on the 
steps taken to secure the co-operation of daily 
newspapers throughout the country in efforts to 
secure sympathetic interest for public utilities in 
the communities served. 

A great deal of interest has been evinced in 
this subject as well as in the kindred subjects of 
customer partnership to be attained through the 
sale of public utility securities to customers. The 
society has made particular effort to include 
among the purchasers of securities the public 
utility employes and others engaged in the elec- 
trical industry. Special attention has been given 


to these subjects in an effort to comply with the 
decisions arrived at at the July, meeting of the 
executive committee. 

The society has received numerous and en- 
couraging responses to the letters sent out re- 
cently asking manufacturers to scrutinize more 
carefully their advertising ‘copy, to refrain from 
alarming the public unduly, and to refrain from 
the practice of illustrating in their advertising 
copy impossible combinations of current-con- 
suming devices on one socket. The last injunc- 
tion is particularly important because the average 
householder is not familiar with the demands of 
household appliances. A proper educational 
campaign will prevent undeserved criticism of 
the appliances. 


GREAT LAKES DIVISION, N. E. L. A, 


ORGANIZED. 


New Geographic Division Formed by Combining 
State Associations of Michigan, Indiana, 
Illinois and Wisconsin. 


At a meeting of representatives from the cen- 
tral-station organizations of the states of Michi- 
gan, Indiana, Illinois and Wisconsin, held in Chi- 
cago Aug. 27, with President Martin J. Insull 
and Executive Manager M. H. Aylesworth of 
the National Electric Light Association, plans 
were completed for the organization of the Great 
Lakes Division of the N. E. L. A. This is one 
of the 13 geographic divisions provided for in 
the reorganization plans of the association 
approved at the Pasadena convention, the major 
part of these divisions having already been or- 
ganized. 

Officers elected for the new division are: 
Chairman, W. C. Lounsbury, Superior (Wis.) 
Water, Light & Power Co. ; vice-chairman, P. H. 
Palmer, Indiana Railways & Light Co., Kokomo ; 
secretary-treasurer, R. V. Prather, Springfield, 
Ill. The following were appointed chairmen of 
the division sections formed: Public relations 
section, A. C. Marshall, Detroit Edison Co.; 
commercial section, J. G. Learned, Public Ser- 
vice Co. of Northern Illinois, Chicago; technical 
section, G. E. Lewis, Detroit Edison Co., Ann 
Arbor, Mich. 

Each state association will appoint three rep- 
resentatives who will constitute the executive 
committee of the division. Tentative plans were 
made for a meeting of the geographic division in 
April of next year. 

Besides some of those already mentioned 
others who attended the organization meeting 
were: B. F. Lyons, Beloit ( Wis.) Water, Gas 
& Electric Co.; L. N. Boisen, Ashland (Wis.) 
Light, Power & Street Railway Co.; J. P. Pul- 
liam, secretary of the Wisconsin Electrical Asso- 
ciation, Milwaukee; Herbert Silvester, secretary 
of the Michigan Section, Eastern Michigan Fdi- 
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son Co., Ann Arbor; R. E. Keller, Consumers 
Power Co., Kalamazoo, Mich.; B. J. Denman, 
president of the Illinois State Electrical Associa- 
tion, Tri-City Railway & Light Co., Moline, and 
Frank J. Baker, Public Service Co. of Northern 
Illinois. 


INSTITUTE OFFERS COURSE IN BOIL- 
ER-ROOM OPERATION. 


A course in boiler-room operation is to be 
offered by the Dunwoody Institute, Minneapolis, 
Minn., beginning Tuesday evening, Oct. 5. The 
cost of the course will be $6, which will cover 
lesson sheets and a text. It will consist of 50 
lessons, two to be given each week. In making 
the above announcement the Dunwoody Institute 
states: | 

“It has been found by experience in similar 
courses that it is essential to prepare most men 
for a course of this kind by reviewing arith- 
metic, elementary geometry and elementary alge- 
bra. The first ten lessons are therefore of a 
mathematical nature. The course is intended for 
men who work in a boiler room, or who are re- 
sponsible for boiler-room operation. It is de- 
sired particularly to have chief engineers and 
boiler-room foremen enter this course. With the 


rising costs of coal, the demand for trained 


boiler-room men has grown so insistent that a 
course of this kind is essential. The opportuni- 
ties for economies by more efficient boiler-room 
methods are in many cases so great that they 
are astonishing.” l 


EXHIBITS ARRANGED FOR NEW YORK 
ELECTRICAL SHOW. 


Many Applications of Electricity to Industrial and 
Commercial Activities Will Be Demonstrated 
by Manufacturers. 


A group of manufacturing exhibits has been 
arranged for the New York Electrical Exposi- 
tion which will show the important part that 
electricity plays in the commerce and industry of 
the country. This display will cover furniture 
making, factory lighting, baking, laundering, mo- 
tor repairing, welding, heating, machine-shop 
equipment, refrigeration, conveyors, electric 
hoists and freight-handling machinery, electric 
trucks, and factory wiring. 

Some idea of the magnitude of the industrial 
displays may be gained from the fact that the 
motors required for the various machines will 
total more than soo hp. This is greater than the 
entire power installation in some factories, and it 
calls for a special installation of electric wiring. 
- The heating and welding exhibits will be given 
by the General Electric Co. Lathes, drill press- 
ers, and portable drills will be demonstrated by 
the Fairbanks Co., in connection with which 
there will be a factory lighting display by the 
Western Electric Co. The relation of proper 
lighting to production will be shown, and charts 
will indicate the distribution of illumination as 
effected by different types of shades and re- 
flectors. 


The wiring of factories, especially in its rela- 


tion to safety, will be the subject of a display 
by the New York State Association of Contract- 
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ors. The Westinghouse Electric & Manufactur- 


ing Co. will show several motor-generator sets, 
a portable arc welding outfit and will also dem- 
onstrate proper factory lighting. 

In addition to these industrial displays there 
will be a very complete exhibit of equipment for 
the home. Electrotherapeutic apparatus will 
also be shown and several motor-driven ma- 
chines for the office will be exhibited. 


COAL SUPPLIES OF EASTERN UTILITY 
COMPANIES. 


The various public utility companies in New 
York City had on hand last week 309,910 tons 
of coal, an increase of 36,000 tons over the pre- 
vious week. While this is an important gain, it 
is still far short of the 400,000 tons which is ac- 
counted the normal supply for Sept. r. On 
Oct. 1 it is held that the supply should be 800.000 
tons in order to avoid danger of a famine during 
the winter. The New York Edison Co. reported 
its supply sufficient for 27 days and the Brook- 
lyn Edison for 57 days. 


CONSTRUCTION STARTED ON SEAT- 
TLE HYDROELECTRIC PLANT. 


The construction plant required for building 
the dam and powerhouse and for the installation 
of equipment in Seattle’s Skagit river hydroelec- 
tric project will be under way within the next 
few months, and will become a permanent auxili- 
ary to the principal plant as soon as the project 
is completed. Equipment ordered for the con- 
struction plant comprises one Westinghouse 
2500-kv-a., three-phase, 60-cycle, 6600-volt, two- 
bearing horizontal generator of the waterwheel 
type, to be driven by two Pelton overhung im- 
pulse wheels, each of 1500-hp. capacity and of a 
speed rating of 450 r._pm. Auxiliary equipment 
is to consist of waterwheel governors, a 30-kw. 
belted exciter and a four-panel switchboard. The 
waterwheels will operate under a head of 513 ft. 

This equipment is to be installed at a site on 
Newhalem creek, a tributary of Skagit river. The 
site is one-half mile from that of the big hydro- 
electric plant to be built at the mouth of Gorge 
creck. By the time equipment and material are 
ready for delivery on the project, the railroad 
being constructed from Rockport to the project 
sites will probably be ready for service. 


ELECTRIFICATION OF NETHERLANDS 
RAILWAYS. 


For three days the commission of railway ex- 
perts sent by the government of the Netherlands 
to this country to study American electrification 
methods discussed with the engineers of the 
Westinghouse Electric & Manufacturing Co. 
questions which will involve the selection of 
equipment for Holland railways. The commis- 
sion discussed the electrification of railways in 
general and in particular the Holland railway 
problems. It studied both alternating and direct- 
current systems and made a thorough inspection 
of the shops in which such locomotives were 
built. | 

The president of the commission is L. M. 
Barnet Lyon, member of the board of control of 
the Netherland Railways, and J..H. W. Van 
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Loenen Martinet, chief of electric traction of the 
Netherland railways, is secretary. The other 
members are H. J. Van Lessen, chief of elec- 
trical development of Holland; H. Doyer, con- 
sulting engineer, and W. J. Burgersdijh. 

It is said that electrification will be started 
shortly on the railway connecting Amsterdam, 
the Hague and Rotterdam, which is about 50 
miles in length. The equipment will be largely 
multiple unit, but some locomotives will be used. 


ELECTRICAL EXPORTS SHOW FALL- 
ING OFF IN JUNE. 


Total Amounts to $9,011,949, a Decrease of $1,980,- 
682 Compared With Same Month Last Year— 
Yearly Figure Is $87,208,413. 


Exports of electrical goods to foreign countries 
for June were valued at $9,011,949, compared 
with $10,992,631 for the corresponding period in 
1919, or a decrease of $1,980,682: For the 12 
months ending June, 1920, the total exports 
amounted to $87,208,413, or an increase of 
$6,494,289 over the 1919 figures and of $32,661,- 
452 over the total for the 12 months ending 
June, 1918. 

The above figures are taken from the monthly 
summary prepared by the United States Bureau 
of Foreign and Domestic Commerce. The fol- 
lowing classified figures give the detailed data 
for June, 1920, compared with the corresponding 
month last year: 


Electrical machinery and appliances June, June, 
(except !ocomotives): 1919. 1920. 
DMCCETION. boerna yra AREEN $ 787,748 $ 578,146 
CAPO “aikuisesta a Na a aa oe 173,582 113,109 
Dynamos and generators........... 760,546 571,340 
FADS anciani Oi e h e aN 130,817 191,434 
Heating and cooking apparatus..... 192,551 164,344 
Insulated wire and cables.......... 1,420,699 593,370 
Interior wiring supplies, including 

NAtUFOD o ita we Aiken SUTIEN CEE 280,631 270,709 
mps— 
MP arasaatana TA r 173 7,743 
Incandescent— 
Carbon: TisSment sécscacesiweises 5,176 4,518 
Metar MAmént (ois 665 dws aaa odes 530,085 364,864 
Magnetos, spark plugs, etc.......... 219,826 290,723 
Meters and measuring instruments. 319,336 237,735 
MOLTE 25 596 ons raa 8b 2 wie 1,562,521 1,250,638 
Rheostats and controllers.......... 65,384 83,504 
Switches and accessories............ 593,975 608,330 
Telegraph apparatus, including 
WITOIRON Avis coos a cise eew sees 92,220 30,458 
TEFIODRONOR 64.608%009 8.006 xR ROARS 377,395 275,212 
Transformers . 0%.s0ns sawed ieceks $260 438,483 402,016 
All other okicci06 8.0640 0e eee RO 3,041,383 2,973,756 


Total electrical machinery, etc...$10,992,631 $9,011,949 


NAME CHAIRMAN OF PROTECTIVE 
DEVICES COMMITTEE. 


In the list of chairmen of committees of the 
American Institute of Electrical Engineers for 
the administrative year beginning Aug. I, 1920, 
and published in the Aug. 21 issue of ELECTRICAL 
Review, the appointment of D. W.- Roper, Com- 
monwealth Edison Co., Chicago, as chairman of 


the protective devices committee was inadvert-, 


ently omitted. 


DISCUSS FUTURE OF BRITISH ELEC- 
TRICAL INDUSTRY. 


At a dinner given by the British Electrical and 
Allied Manufacturers’ Association, Inc., recently, 
Lord Ampthill presiding, Sir John Snell said 
_ that since 1916 no fewer than seven departmental 
committees had been appointed in connection 
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with the electrical industry. The series of com- 
mittees practically covered the whole gamut of 
electrical enterprise. In 1913 the actual sale of 
electrical units in Great Britain was about 1,300,- 
000,000. In 1919 it had grown to nearly 4,500,- 
000,000. He predicted that in the next Io years or 
so there would be such a period of prosperity 
before the industry as they had not dreamed of 
before the war. There had been a good deal of 
talk in the non-technical press, he added, about 
the sweeping away of the generating stations 
in that country and superseding them by 16 
super-power stations. The experts in the indus- 
try knew that any such proposal was utter non- 
sense. What was required was to weed out the 
very bad stations, to improve the others, and to 
add to these as, and when required, large and 
complementary capital stations which would meet 
the needs of various districts which were crying 
out for the supply of electric power. 


ELECTRIC FURNACE ASSOCIATION 
TO MEET IN COLUMBUS. 


The subject of refractories has been selected 
for the meeting of the Electric Furnace Asso- 
ciation to be held Oct. 6 in Columbus, O. The 
session will provide an opportunity for a discus- 
sion of their problems by the users and makers 
of refractories. Steel men, brick and: lining- 
material manufacturers will submit papers, and 
time will be allowed for questions and informal 
discussion. The association plans to hold its ses- 
sion in one of the buildings of the Ohio State 
University. 


SERVICE ORDER NO. 9 MODIFIED BY 
COMMISSION. 


Substance of Modification Is That Public Utility 
Companies Can. Secure Coal for 
- Storage Purposes. 


The executive office of the National Electric 
Light Association has obtained a modification of 
I. C. C. service order No. 9 that will bring relief 
to a great many central-station operatives. Un- 
der the original ruling, public utilities were given 
priority of cars for coal for current needs. It 
happened that several utilities had a small re- 
serve supply when the order was issued and were 
able to obtain a small amount of coal for reserve 
by purchasing in the open market. In making 
applications to the railroads for cars, the utility 
concerns were compelled to stipulate the amount 
of coal on hand. When this stipulated amount 
was more than enough for current needs, the 
railroads refused to allot cars. This refusal pre- 


vented the possibility of accumulating a reserve. . 


For a time the Interstate Commerce Commission 
upheld the refusal of the railroads. 

When this phase of order No. 9 was presented 
to the commission by George F. Oxley and 
others, it gave an interpretation to the Public 
Utilities Commission of Maine modifying the 
order. The substance of the modification is that 
there is nothing to prevent public utilities from 
securing coal for storage purposes. Service 
order No. 9 entitles public utilities to preference 
in car supply as long as coal secured is used for 
current needs and not for storage, and such coal 
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as may be accumulated by public utilities under 
the regular car supply should not be used as an 
argument by the railways for reducing the num- 
ber of cars that the public utilities mav be able 
to secure otherwise for current needs under or- 
der No. 9. . 

The effect of the ruling is to make the accu- 
mulation of surplus coal possible if a utility has 
an opportunity to do so. Coal received in cars 
allotted under service order No. g must be 
burned as it is received. But coal purchased in 
the onen market or supplied in the usual manner 
by mines on contract may be stored to create a 
reserve. 


HOLD UP CONSTRUCTION OF PRO- 
POSED ONTARIO PLANT. 


Owing to the high cost of labor and material 
the Hydro-Electric Power Commission of On- 
tario has decided to indefinitely postpone the con- 
struction of the proposed auxiliary steam plant in 
the Niagara Falls district. The final bids sub- 
mitted indicated that instead of a total cost of 
about $4,000,000 for the initial 50,000 hp. unit 
the work would cost over $5.500.000, and in ad- 
dition the earliest delivery which could be guaran- 
teed would not permit the plant being in opera- 
tion prior to December of next year. It was 
estimated that the high cost of installation antl 
operation and the price of coal would mean an 
additional cost of $10 per horsepower for power 
in the Niagara district. 


DISTRIBUTION AND COST OF NA- 
TIONAL ELECTRICAL CODE. 


Franklin H. Wentworth, secretary of the Na- 
tional Fire Protection Association, 87 Milk 
strect, Boston, Mass., advises that the cest of 
reprinting the National Electrical Code has ad- 
vanced from §4200 in 1918 to Sgooo in 1G20 for 
the same number of copies, and the booklet this 
year will cost 6 cents per copy. Jn past years 
the code has been freely distributed by the Na- 
tional Board of Fire Underwriters and no special 
steps were taken to avoid waste. This year the 
cost being so great, the executive committee has 
endorsed a resolution that the new edition be sold 
in quantities at 5 cents a copy. Requests made 
now will be filled as soon as the booklets are re- 
ceived by the executive office. 


FACTORY WORKERS FOR FIRST TIME 
RECEIVE VACATIONS. 


Hawthorne Works of Western Electric Co. Adopts 
New System to Give Substantial Expression of 
Appreciation for Faithful Service. 


Four thousand shop employes of the Western 
Electric Co. will receive a vacation with pay this 
summer for the first time in the history of the 
company. The board of directors has promul- 
gated an order extending the vacation privilege 
to every department. Previously factory work- 
ers did not receive the same benefits as the mem- 
bers of the sales, clerical, technical and executive 
branches and any time off during the summer 
months was taken at their own expense. 

When the new system was announced at the 
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Hawthorne Works near Chicago, J. W. Bancker, 
assistant general superintendent of the plant, 
said: “This is believed to be one of the first in- 
stances in the history of the Chicago industry 
where annual vacations with full pay have been 
extended to factory employes of all classes.” 

The innovation was decided upon to afford 
some substantial expression of appreciation for 
faithful service. Length of service is the basis 
of eligibility. Employes who have been with the 
Western Electric ten years are allowed two 
weeks with pay, while those who have been in its 
employ five years and less, receive one week. 
Where it is possible the preferences of the per- 
sonnel for any certain period of absence will be 
granted. It is expected that the new scheme will 
mean an annual cost of several hundred thou- 
sand dollars which will be included in the big 
budget which has been set aside to promote the 
present spirit of good feeling between the com- 
pany and its workers. 


COMING CONVENTIONS. 


Nebraska Section of the National Electric Light As- 
sociation. Annual convention, Omaha, Neb., Sept. 8-9. 
Secretary, B. H. Conlee, Nebraska Gas & Electric Co., 
Beatrice, Neb. 


Pennsylvania Electric Association. Annual conven- 
tion, Bedford Springs, Pa., Sept. 8-11. Secretary, H. 
M. Stine, 211 Locust strect, Harrisburg, Pa. 


Northwestern Geographic Division of the National 
Electric Light Association. Annual convention, Spo- 
kane, Wash., Sept. 8-11. Secretary, L. A. Lewis, Wash- 
ington Water Power Co., Spokane, Wash. 


Rocky Mountain Section of the National Electric 
Light Association and Colorado Electric Light. Power 
& Railway Association. Joint meeting, Glenwood 
Peres Colo., Sept. 13-15. Headquarters, Colorado 

otel. ° 


Association of Edison Illuminating Companies. An- 
nual convention Eastern Point, New London, Conn.. 
Sept. 13-16. Headquarters, Griswold Hotel. Secre- 
tary, Preston S. Millar, 80th street and East End ave- 
nue, New York City. 


New England Section of the National Electric Light 
Association. -Annual convention, Kineo, Me., Sept. 
13-16. Secretary, O. M. Bursiel, 149 Tremont street, 
Boston, Mass. 


_Indiana Electric Light Association. Annual conven- 
tion, French Lick, Ind., Sept. 15-17. Secretary, Thom- 
as Donahue, Lafayette, Ind. 


Association of Iron and Steel Electrical Engineers. 
Annual convention, New York City, Sept. 20-24. Sec- 
retary, John F. Kelly, Empire building, Pittsburgh, Pa. 


Illuminating Engineering Society. Annual conven- 
tion, Cleveland, Oct. 4-7. General Secretary, Clarence 
L. Law, 29 West 39th street, New York City. 


National Association of Electrical Contractors and 
Dealers. Annual convention, Baltimore, Md., Oct. 4-9. 
Headquarters, Southern Hotel. Secretary. W. H. Mor- 
ton, 110 West 40th street, New York City. 


Electric Furnace Association. Meeting at Ohio 
State University, Columbus, O., Oct. 6. Secretary, C. 
G. Schluederberg, Box 911, Pittsburgh, Pa. 


Empire State Gas & Electric Association. Annual 
convention, Utica, N. Y., Oct. 7-8. Headquarters, Hotel 
Utica. Secretary, Charles H. B. Chapin, 29 West 39th 
street, New York City. 


National Association of Flectrical Inspectors. An- 
nual meeting, Philadelphia, Oct. 12-13. Secretary, W. 
L. Smith, Concord, Mass. 


International Association of Municipal Electricians. 
Annual convention, New Orleans, La., Oct. 19-22. Sec- 
retary, Clarence R. George, Houston, Tex. 

Electric Power Club. Fall meeting. Hot Springs, 
Va., Nov. 15-18. Headquarters, Homestead Hotel. 
Secretary, C. H. Roth, Adams and Loomis streets, 
Chicago. 
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COMMERCIAL PRACTICE 


New-Business Methods, Policies, Rates and Kindred Central-Station Matters for the 
Man Engaged in Selling Electricity 


SUPPLY OF ELECTRICAL ENERGY TO 
LARGE CUSTOMERS. | 


High-Tension Service Now Supplied in Many Cases 
—Layout of Typical Substation—Relations 
Between Customers and Utility. 


By RH. TILOMAN: 
Consolidated Gas, Electric Light and Power Co. of 
Baltimore. 

Twelve years ago there were few public utility 
companies supplying energy in large blocks to 
power users. Particularly was this true in con- 
nection with industrial power users. -The con- 
nection of a 100-hp. load to the lines 12 years 
ago was quite an event, and required several con- 
ferences of various heads of departments with 
the utility management to fully consider the dire 
consequences that. might befall the somewhat un- 
certain generating and distributing systems. 
Again, it was felt that it would be no less than a 
crime to have high-tension service where the 
various customers would have access to the con- 
trol equipment, and that the customer should not 
use within his premises a voltage higher than 
220. And it is found even at this date that this 
false impression is so imbued in the minds of 
many manufacturers that it is impossible to con- 
vince them to use a higher voltage. 

Therefore, it has been a matter of education 


Fig. i—Methed of Utilizing Substation Walls a3 Supports 
for Wiring and Equipment. 


not only with manufacturers but with central- 
station companies that has made it possible for 
the wonderful expansion of the wholesale use of 
electrical energy by large customers. 

This can well be illustrated by one of the large 
eastern public utility companies where a high- 
tension or wholesale customer is one whose 
maximum hours demand is above 200 kw., pro- 
vided the customer desires to purchase his own 
equipment for the transformation of high-tension 
energy. This particular central-station company 
less than nine years ago had no customers on its 
lines using high-tension power. Today it has 43 
customers with 60 substations, with a connected 
load of 185,000 hp. The actual energy sold 
through these 60 substations approximates 300,- 
000,000 kw-hrs. per year, and in 1919 over 70% 
of the total power supply of the company was 
consumed by customers with high-tension service. 


_ This growth from zero to 70% in less than nine 


years indicates clearly the ever-increasing impor- 
tance of large customers to public utility com- 
panies, as well as the wonderful opportunity that 
public utilities have in assisting industrial devel- 
opment in their respective communities. 
However, along with this remarkable increase 
of central-station industrial power business goes 
the responsibility of the company in determining 
the best method of rendering the most satisfac- 
tory service to each of its large customers. The 


Fig. 2—Pipe Framework Supports Are Not as Satisfactory 
as Those Shown in Fig. 1. 
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responsibility from a physical standpoint can be 
definitely outhned, but it is evident to all progres- 
sive central-station companies that there is a 
moral obligation that goes further and does not 
end until the good-will of each and every cus- 
tomer is obtained. It is possible for the public 
utility to supply better service at lower rates than 
an industrial customer can obtain from any other 
source. It is with this thought in mind that the 
management of the public utility obtains the best 
talent and advice and advises its customers that 
good talent and engineering advice is at their 
disposal at all times. 


HIGH-TENSION SERVICE ECONOMICAL FOR Cus- 
TOMER AND UTILITY. 


The greatest number of large public utility 


companies now sell power at wholesale high- 
tension rates. These rates are cheaper than the 
low-tension power rates, the percentage of differ- 
ence depending on the customer’s load-factor and 
method of operation. This lower rate for whole- 
sale energy is warranted because of the saving 
in distribution losses and fixed charges. The 
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customer owns the substation and substation 
equipment located on his premises; also when 
situated in the underground district the customer 
furnishes the necessary duct on his private 
property. 

The company previously referred to furnishes 
all information necessary for the customer with 
reference to what 1s required for the customer to 
supply. The latter usually prefers this public 
utility company to handle the entire substation 
equipment, since it is the most important part of 
the power supply as far as the customer is con- 
cerned, and, therefore, he fully realizes that the 
public utility company will specify and install the 
best of apparatus with the best workmanship, 
since any interruption would mean a heavy loss 
to the operator as well as to the customer. There- 
fore, the large customer assumes, and it is a fact, 
that the primary object of the public utility in 
undertaking to do the substation work is to guar- 
antee to both the utility and industry a reliable, 
economical and satisfactory substation. As ihe 
proper service depends on the arrangement and 
class of equipment in the substation, it 1s inter- 
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esting to note how this problem is handled by the 
public utility company mentioned. 


DESCRIPTION OF TYPICAL SUBSTATION AND 
AUXILIARY EQUIPMENT. 


Figs. 3 and 4 show the layout of a typical sub- 
station of approximately 250-kw. capacity, the 
location being within the city limits and in the 
underground district. 

The general arrangement of any customer's 
substation should be made with the idea of safety 
and reliability first, and simplicity and appear- 
ance second. In this design of substation it has 
been found possible to maintain a high degree of 
simplicity without affecting safety, this simplicity 

eresulting in economy rather than in additional 
expense. To utilize the substation walls as sup- 
ports for wiring and miscellaneous equipment 
rather than provide separate pipe framework 
supports has been found to give greater advan- 
tage. It results in simple arrangement of con- 
ductors, disconnecting switches, current trans- 
formers, etc., and causes the actual wiring and 
arrangement to appear as a wiring diagram to 
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Fig.4—Side Elevations of High-Tension Substation Shown 
in Fig. 3. 
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the station operator. This simplicity is shown 
in Fig. 1 and is undoubtedly preferable to the 
arrangement as shown in the pipe framework 
support arrangement as shown in Fig. 2. 

It is important in the supply of electrical en- 
ergy in large blocks to industries that proper 
feeders, lightning protectors, disconnecting 
switches, overload and no-load protection, power 
and lighting transformers and metering equip- 
ment be used. Industrial manufacturers and 
public utility companies should be most inter- 
ested in the effectiveness of all equipment 
through which electrical energy is to be supplied 
to the manufacturing process. They are inter- 
ested in seeing that all electrical energy is used 
to the best advantage for the production of the 
user’s commodity, that the details of the user’s 
operation, such as the kind of machinery, the 
arrangement of machines in reference to location 
of the product manufactured, the speed of each 
and every machine that would produce the best 
quality of output. with the least labor, and that 
the proper size and type of equipment be se- 
lected throughout. From actual experience of 
the above-mentioned company, the arrangement 
of the high-tension equipment shown in Fig. 1 
gives very good satisfaction, but at the same 
time the public utility company as: well as the 
customer is always concerned with the size of 
equipment installed. If the equipment selected 
is too large, its first cost is high and the cost of 
operation greater; if it is too small the user can 
not get the required work out of his manufactur- 
ing machinery. Also, if the proper size of equip- 
ment is not selected, the service to the user will 
be impaired and both the utility company and the 
user may suffer. ) 


wa, 


PROPER RELATIONS MAINTAINED BETWEEN Cus- 
TOMER AND UTILITY. 


The relations that exist between the public 
utility and its customers depend both, on the 
effect produced by the contact of its employes 
and its customers and the service supplied. It is 
recognized by the public utility companies that 
well-trained employes are necessary to handle the 
problems in connection with the supply of large 
blocks of power to its customers. 

The policy of the above-mentioned company is 
to have technically trained representatives in its 
new-business department to deal with large in- 
dustries. These representatives are required to 
familiarize themselves with the present customers 
or prospective customers’ business in order that 
they may be competent to consult with and ad- 
vise ‘on all matters not only pertaining to high- 
tension supply of service but also to all power 
applications. This relation between a large pow- 
er user and public utility representative does not 
end when the contract is consummated, or when 
equipment is completely installed and service cut 
in, but each individual utility representative en- 
courages his customer to refer to him concerning 
all matters between their respective companies 
during the life of the contract. The company’s 
designing engineering department as well as all 
other departments co-operate with the represent- 
ative, but do not deal directly with the power 
user. In this way one man is made responsible 
for the relation with the customer, and because 
of this the customer feels that the company is 
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taking a personal and special interest in all his 
problems and is familiar with his conditions. 
This method of personal contact with the cus- 
tomer of the public utility is maintained further 
by the company’s system of meter reading. It 1s 
the practice to have the customer's operator, after 
first being instructed how to read the meters, mail 
to the new-business department of the company 
daily the index of the integrating watthour me- 
ters and also the graphic meter charts on forms 
furnished by the company. This enables the 
public utility to keep closely in touch with the 
customer’s operating conditions and furnish the 
company with accurate information for proper 
billing, as well as giving the power user a daily 
record of what is transpiring in his plant. 


FACTORS AFFECTING THE UTILITY 
FINANCIAL SITUATION. 


Francis H. Sisson Discusses Present Condition of 
Public Utilities and Need for Higher Returns 
for Service Rendered. 


In an address on “Factors Affecting Our 
Financial Situation,” delivered before the Na- 
tional Boot and Shoe Manufacturers’ Association, 
Francis H. Sisson, vice-president of the Guaran- 
ty Trust Co., New York, said: ea 

“A menacing factor in the present situation 1s 
the condition in which we find our utilities, which 
have literally been ground between the mill- 
stones. They have had to contend with wages 
and prices of materials increasing by leaps and 
bounds on the one hand, and on the other with a 
more or less stationary return for services ren- 
dered. 

“The street railway that carried the men who 
labored in the factories, and the power company 
that furnished the power to keep many of the 
factories running, were left to get along as best 
they could on the steadily shrinking margin be- 
tween operating costs mounting higher and high- 
er under the control of world conditions, and 
income mounting very slowly, if at all, under the 
control of numerous public officials. 

“Regulating bodies have been reluctant to 
grant increases in rates in any degree commen- 
surate with the increase in prices and wages, and 
in many cases no increases in rates whatsoever 
have been permitted. Not only have regulating 
bodies stood in the way of an adequate return, 
but in numerous instances franchise restrictions 
on rates have had to be contended with. In too 
many cases public officials, supported by an un- 
informed and frequently by a perhaps purposely 
inflamed public opinion, have refused to consider 
the need for revision of franchise restrictions. 
They seem to ignore the fact that these maxi- 
mum rates were written into the franchises in 
periods when conditions were vastly different and 
the conditions of today could not be foreseen. 
When a price upheaval, such as that occasioned 
by the war, occurs, and reduces by 50% the pur- 
chasing power of money, there should be. in all 
Justice, such a revision in franchise restrictions 
as would enable the utilities to cope with the new 
conditions. Instead of taking a broad-minded 
position, many municipal authorities, in the 
words of Edison, ‘choose to take their pound of 
flesh, forgetting what the future penalties of 
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their action may be in the way of decreased serv- 
ice, widespread loss to investors, and greatly 
damaged credit for both utilities and munici- 
palities.” 

The Supreme Court of Illinois has held that 
the commission has the right to change franchise 
restrictions, as suggested by Mr. Sisson, and this 
power of commissions has been upheld by the 
Supreme Court of the United States. 


OKLAHOMA GAS & ELECTRIC CO.’S 
CONCEPTION OF “SERVICE.” 


The following 1s quoted from a recent adver- 
tisement of the Oklahoma Gas & Electric Co., | 
Oklahoma ‘City, Okla.: " 

“Public service, conscientiously rendered. 
knows no ‘day’s’ work. Its customers are found 
in every walk of life. The need for its services 
is universal. Its responsibility extends from sun 
to sun and those who would assume its obliga- 
tions must do so with no thought of personal 
privilege. Whether the hour is high noon or 
deep midnight, they must be public servants, 
ready and anxious to give to customers—not 
merely those things for which they pay—but indi- 
vidual attention and more than is demanded.” 


KERCKHOFF PROJECT IS STARTED IN 
CALIFORNIA. 


With appropriate ceremonies and before a 
large throng of interested spectators, the Kerck- 
hoff project of the San Joaquin Light & Power 
Corp., Fresno, Cal., was placed in operation at 
Auberry last week. The 14,200-kv-a. generators 
were started by two switches mounted on a plat- 
form located about a mile from the power house, 
the switches being closed by William K. Kerck- 
hoff, president of the corporation, assisted by R. 
C. Starr, Jr. The starting of the generators was 
preceded by a short program of speaking, during 
which A. G. Wishon, general manager, outlined 
the history of the company and spoke of the ef- 
forts to finance the necessary development. R. 
C. Starr, construction engineer, and A. C. Balch. 
vice-president of the corporation, also made brief 
talks. 


MERGER OF ELECTRIC COMPANIES IN 
MASSACHUSETTS. 


The Massachusetts Department of Public Util- 
ities has approved the consolidation of the Buz- 
zards Bay Electric Co. and the Cape & Vineyard 
Lighting Co. under the name of the Cape & Vine- 
yard Gas & Electric Co., with headquarters at 
Falmouth, Mass. The merger was brought about 
in the interests of better and more economical 
service. 


PENALTY FOR DELAYED PAYMENTS 
FOR ELECTRIC SERVICE. 


In connection with a new schedule of rates for 
electric service, filed with the Public Service Com- 
mission by the Greencastle (Pa.) Light, Heat & 
Fuel Co., covering different communities in 
Franklin county, a former “prompt payment” 
discount is replaced with a 10% penalty for de- 
laved payments. 
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OPERATING PRACTICE 


Methods and Problems Embracing Operation and Installation of Power-Plant Equip- 
ment and the Distribution of Electrical Energy 


DUQUESNE LIGHT CO. BUYS AN-. 


OTHER 60,000-KW. UNIT. 


So great has been the demand for electrical 
energy by various industries within reach of its 
lines that the Duquesne Light Co., Pittsburgh, 
has arranged for the doubling of the proposed 
initial installation of 60,000 kw. at its new Col- 
fax power plant. The second 60,000-kw. turbine- 
generator with 100,000 sq. ft. of surface condens- 
ers divided in four shells, which has just been 
ordered from the Westinghouse Electric & Man- 
ufacturing Co., East Pittsburgh, Pa., will be a 
duplicate of the first machine. It will be de- 
signed to operate at maximum efficiency when 
subjected to a load of 50,000 kw., and to take 
care of a maximum load of 70,000 kw. for short 
periods. 

Steam will be supplied to the turbine at a 
pressure of 275 lbs. per sq. in. and at a super- 
heat of 175 deg. F. The condensers will main- 
tain a vacuum of 29 in. 

In addition to the equipment mentioned a 
2000-kw. a-c. house turbine has been ordered to 
furnish energy for the plant auxiliaries. 


SPECIAL FEATURE OF BAFFLE WALL 
CONSTRUCTION. 


Large Front Pass Gives Radiant-Heat Character- 
istic and Small Rear Pass Gives Waste-Heat 
Characteristic to Boilers. 


Baffle-wall construction is apparently attract- 
ing the attention of combustion engineers and 
baffles are being designed and successfully con- 
structed which would have been thought revolu- 
tionary a few years ago. One field just entered 
upon is the application of the high-velocity the- 
ory, recently developed in connection with waste- 
heat boilers, to radiant-heat boilers. According 
to this theory, gases of low heating value must 
be speeded up so that a large volume shall be 
brought in contact with each unit of heating sur- 
face in a given time. By building the front 
baffle with a long slope, making the front pass as 
large as possible, and the rear passes narrower 
than usual, the front end of the boiler is run as 
a radiant-heat and the rear as a waste-heat 
boiler. 

The gases move slowly through the *volum- 
inous first pass with ample time to transfer their 
heat to the heating surfaces, the pass being pro- 
portioned to the cooling and shrinkage in gas 
volume. The baffle wall closes in so as to com- 
pel the gases to fill the entire space and reach the 
surface near the front of the top header. On 
making the turn at the top of the front pass and 
passing through the superheater the speed is in- 
creased, and the narrowing space increases the 
density of the gas and accelerates its movement 


so that the rear tubes are flooded with a denser 
gas moving at a’ high velocity, and the heat trans- 
fer is a maximum. 

The apparent restriction at the bottom of the 
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Turner Baffle Wall Construction of Unique Design. 


rear baffle is only apparent as the gases on mak - 
ing the turn have the advantage of parallel flow 
along the tubes instead of only the cross flow be- 
tween tubes, and the space between decks is also 
utilized to provide additional area. 


MOTOR MORE ECONOMICAL FOR 
PUMP THAN GASOLINE ENGINE. 


After Five Years of Operation a Motor-Driven 
Pump in Windsor, Conn., Shows Consider- 
able Saving in Operating Cost. 


A motor-driven pump, installed in the pump- 
ing station at Windsor, Conn., has proven to be 
satisfactory and superior in every way to the 
engine-driven equipment formerly used, accord- 
ing to an article appearing in Public Works. 
The electric pumping equipment, which was in- 
stalled in 1915, consists of a 10-in. by 12-in. 
Smith-Vaile triplex double-acting pump, having 
a capacity of about 1050 g.p.m., and is operated 
by a 100-hp. Westinghouse slip-ring motor. 
Power is furnished by the Hartford (Conn.) 
Electric Light Co. at 4800 volts and is reduced 
to 220 volts at the station. The apparatus is 
controlled automatically by a Westinghouse a-c. 
magnet switch starter actuated by a pressure- 
gauge switch. This automatic starter provides 
for emergency operation, but under normal op- 
erating conditions an attendant is present to care 
for oiling, chlorine control, etc. l 

The total operating cost of the motor-driven 
unit during the last half of 1919 was $1265.53, 
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during which period 45,913,000 gals. of water 
was pumped against a total head of 273 ft. This 
cost figure includes wages, power, oil and re- 
pairs, but not interest or depreciation. 

Prior to the installation of the motor-driven 
unit pumping service had been supplied by gaso- 
line-engine-driven equipment, which equipment 
was modified and retained as emergency or re- 
serve apparatus. Comparison of the unit costs 
of pumping with engine and motor-driven equip- 
ment is shown in the accompanying tabulation. 


COMPARATIVE COSTS OF PUMPING WATER PER 
1000 GALS AGAINST A 273 FT. HEAD. 


Gasoline Electric 

Engine. Motor. 

Attendant esc oie Ss ee RE wie hes $0.0081 $0.0081 
POWEF. bos bie AG sae ees Chee ne eas 0.0250 00170 
Oil and supplies ....... 0.0 cece eee eee 0.0005 0.0009 
Repairs. 22.5 cab ei eee sare are ahi 0.0011 0.0016 
Total sc O2 eee e hited awilacddu seats ene $0.0347 $0.0276 


These figures show a decided advantage in favor 
of the electric equipment in spite of the fact that 
it was working at onlv about 20% of its rated 
capacity. Higher load-factor would have con- 
siderably reduced the unit power cost because of 
the sliding scale feature of the service contract. 


COAL STORAGE AS ONE FORM OF 
OPERATING INSURANCE. 


Central-Stations or Isolated Plants Can Counteract 
Weather, Railroad and Labor Troubles by Pro- 
viding Suitable Reserve of Storage Coal. 


By Guy S. HAMILTON, 
American Steam Conveyor Corp., Chicago. 


It would take no small amount of computation 
to correctly figure the loss that was incurred by 
manufacturing interests because of the coal strike 
last winter. A few concerns by chance or fore- 
sight had on hand a sufficient quantity of coal to 
keep their machines turning, but a great majority 
of the power plants were forced to reduce or 
suspend operations. They had but a few days’ 
supply on hand, and when that was exhausted 
their machines became idle. 

Coal storage is plant insurance. “My expe- 
rience last winter has proven to me the value of 
an adequate supply of coal,” said one executive. 
“Ordinarily the only coal we have on hand is 
that in our power-house bunkers and in the rail- 
way cars on the siding. We received our coal 
on a regular schedule and saw little need for 
maintaining a store yard. However, we will 
never be caught again. Before winter arrives 
we will have installed equipment for handling 
and storing coal. Our engineers are investi- 
gating the subject now.” 

This executive is only one of a great number 
who have profited by experience. Interest dis- 
played by prominent manufacturing concerns all 
over the country is evidence of a growing appre- 
ciation of coal storage. “Contract now for your 
year’s supply of coal” is the advice of one author- 
ity on coal prices. “During the spring and sum- 
mer months the price of coal is usually at its 
lowest ebb. It is good business to buy at low 
prices, as every sensible business man knows.” 

There are other factors that should be taken 
into consideration apart from the price stand- 
point. If a plant operates on a week-to-week 


basis and a strike occurs at the mines or among 
the railroad employes, coal must be secured from 
local sources at advanced prices or the plant will 
be shut down. An unusual shortage of cars or 
severe weather are other important factors that 
may cripple the power plant that does not main- 
tain a coal reserve. 

Based on the law of averages, it is a good busi- 
ness proposition to buy coal for storage in the 
spring and early summer.. The right method of 
coal handling is a matter of considerable impor- 
tance. There are a number of types of ma- 
chinery on the market, each serving its particular 
purpose and field. Provision should be made in 
every case for the handling of coal from railway 
cars not only to the storage pile, but also from 
the pile or car to the coal bunkers in the plant. 

An installation that meets these requirements 
consists of an overhead carrier system with a 
bucket and trolley on a monorail track. As coal 
cars are delivered to the plant they are moved 
into place over a shallow track hopper, the bot- 
tom of which is inclined at an angle of 45 deg. 
to the horizontal. Coal is dumped into the hop- 
per and slides toward the lower end, where a 
gate is located. A bucket-loading pit is situated 
just bevond the gate, deep enough and so located 
that the bucket can be placed directly in front of 
and beneath the gate. In placing the bucket in 
position small wheels on its side engage on tracks 
at each side of the loading pit, and as the bucket 
is lowered away the track guides the bucket into 
place. The movement of the bucket and trolley 
is controlled by a hoist generally located at the 
bucket loading pit. The hoist operator performs 
the operations of loading, hoisting, conveying, 
emptying and returning the bucket from his sta- 
tion. Coal can be handled at an average speed 
of 30 tons an hour, five or six cars daily, one 
man performing all operations. 

Carriers of this type can be adapted to meet 
the condition of practically any plant. Their cost 
is not great, and, once installed, they soon pay 
for themselves in economy and convenience. The 
present conditions are such that no plant can 
afford to take chances. Gambling on an abun- 
dance of coal and steady delivery is gambling 
with the odds against the man who neglects stor- 
age. Coal storage is insurance, and insurance of 
the soundest kind. The wise power-plant owner 
is not taking unnecessarv chances. He is storing 
coal at convenient times and preparing against 
any future trouble. 


IMPROVED METHOD OF MEASURING 
HYSTERESIS VALUES. 


After reviewing former attempts to measure 
hysteresis values with apparatus of a modified 
isthmus type, and discussing possible causes for 
errors in observation, an improved method for 
measuring hysteresis values by means of this 
apparatus 1s described in Scientific Paper No. 
383, entitled “Measurement of Hysteresis Values 
from High Magnetizing Forces,” recently issued 
by the Bureau of Standards, Washington, D. C. 
The results agree favorably, within the experi- 
mental error, with those obtained on standard 
types of apparatus. Observations, carried as 
high as H = 2500 gausses, are shown graph- 
ically. 
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NEW APPLIANCES 


Newly Developed and Improved Electrical and Mechanical Apparatus, Appliances, and Devices 
Now Being Placed on the Market 
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A High-Temperature Refractory 
Cement. 


A refractory cement known as “Vul- 
can Paste” is being marketed by the 
Pyrolectric Instrument Co., Trenton, 
N. J. This material is used in high 
temperature work to close cracks, ce- 
ment together refractory pieces, cover 
furnace windings, etc. Used as a paint 
on quartz or glazed porcelain ware, it 
gives protection to the surface when 
this comes in contact with molten 
metals. 

Vulcan paste is unaffected by temper- 
atures under 2000 deg. C., according to 
the statement of the manufacturer. It 
has little or no corrosive action on met- 
als. It will harden at room tempera- 
tures, but only becomes very hard after 
being submitted to a high temperature. 


Another Model of “Thor” Electric 
Washing Machine. 


“Thor” No. 32 electric washing ma- 
chine is the latest achievement of the 
Hurley Machine Co., Chicago, and rep- 
resents the results of 14 years of ex- 
perience and uninterrupted progress in 
manufacture by this company. 

The body of the “Thor” No. 32 is con- 
structed entirely of steel. All corners 
and edges are rounded and heavily re- 
inforced. The interior is of either 
heavily galvanized steel or copper. The 
curved top is arranged so that it can 


“Thor” No. 32 Electric Washing Machine. 


either be thrown back or removed if 
desired. It is equipped with the “Thor” 
all-metal, five-position swinging wringer. 
The frame of the wringer is built en- 
tirely of metal and is connected to the 
washer in such a way that it cannot sag 
or weaken the body, according to the 
manufacturer. 

All wringer gears are disengaged with 
the swinging of the wringer, one handle 
regulating both the swinging and op- 
erating mechanism. Pressure of the 
rolls is controlled by a single tension 
screw, while an instantaneous trigger 


release insures safety in operation. The 
machine has a capacity equivalent to ten 
sheets, permitting its use in small hotels, 
hospitals, institutions, colleges, etc., as 
well as in private homes. 

This latest model of the “Thor” is of 
the revolving, reversing-cylinder type, 
and is operated by inclosed gears and 
shafts. The cylinder is of either metal 
or wood and can be easily removed. 
The wood cylinder is said to present the 
advantage of ease in cleaning without 
removal. 


Electric Dry-Type Glue Pot in 
Two-Quart Size. 


An electrically heated dry-type glue 
pot in a two-quart size has been added 
to the merchandising line now marketed 
by the Westinghouse Electric & Manu- 
facturing Co., East Pittsburgh, Pa. 
The pot consists of a glue vessel of cop- 
per contained in a steel case, all solidly 
constructed. The glue receptacle, which 


Two-Quart Electric Dry-Type Glue Pot. 


may be easily removed for cleaning, 
fits snugly into the case making a per- 
fect thermal contact with the heating 
element. 

_ In this type of glue pot the water bath 
is eliminated, thus obviating the danger 
of evaporation of the water and the 
possible burning of the glue and burn- 
ing out of the heater. Current can be 
applied continuously in this type of pot 
without danger of overheating the glue 
or burning out the heater. Another 
point of efficiency lies in the direct ap- 
plication of the necessary heat to the 
glue, none being wasted for heating a 
water bath. Much time is also saved 
because the glue is heated directly and 
held at the proper temperature. 


Soldering Iron and Blow Torch 
for Electricians. 


The “Everhot” soldering iron and 
blow torch combined, is a departure 
from the usual construction of such 
tools. It is a compact, light and handy 
tool for electrical shop or exterior 
work, and is being placed on the mar- 
ket by Belfrey & Craighead, Tribune 
building, Chicago. The cylindrical han- 
dle contains the reservoir for the gaso- 
line and the pump for compressing the 
air. The burner is so constructed that 
the gas is pre-heated before it enters 
the chamber back of the needle valve, 


thus insuring perfect combustion and 
regulation under any condition. A fea- 
ture of the tool is the two-piece needle 
valve, which is provided with a shoulder 
for seating so that the needle point 
cannot be forced through the valve 
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“Everhot” Combined Soldering Iron and 
Blow Torch. 
USHHOG71e, 
opening. A heavy soldering tip is pro- 
vided for heavy work, but for use in 
electrical work a small tip is provided. 
The tip is easily removed when it is 
desired to convert the tool into a blow 
torch. The total weight of the tool is 
2 Ibs., and the total length is 16.5 ins. 
It may be easily suspended from the ~ 
linemen’s belt, and takes but little room 
in the tool kit. It may be operated four 
hours on a half pint of gasoline, 


» 
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Elevator Controllers of Simple 
and Rugged Design. 


The entire line of d-c. and a-c. elevator 
controllers manufactured by the Cutler- 
Hammer Manufacturing Co., Milwau- 
kee, Wis., has been replaced by a new 
line of controllers of fewer types and 
simpler construction for intermittent 
elevator service. Although the new con- 
trollers retain the general design of the 
previous ones, they have in addition the 
following main features: Standardized 
carbon-to-copper power contacts which 
are non-freezing and quiet in operation, 
and time-limit acceleration by a simple 
dashpot relay which is accurate in op- 
eration and provides smooth accelera- 
tion regardless of load conditions? 

With d-c. equipments, acceleration is 
effected by cutting resistance out of the 
armature circuit. The time interval 
allowed the motor to come up to speed 
is determined by the setting of a dash- 
pot relay, which is externally adjustable 
for time values, and when once set will 
always cut the resistance out of circuit 
in the same length of time. The relay 
consists of a magnetic solenoid which 
actuates a plunger moving in an oil 
dashpot, and is plainly shown in Fig. 
1, which is a view of a small controller 
for use with slow-speed elevators. As 
the plunger moves upward, upon closing 
the pilot circuit, it rotates a rocker arm 
carrying a series of fingers, which cut 
out the resistance step by step in the 
controller shown in Fig 1, or, in the con- 
troller in Fig. 3, causes the accelerating 
magnet switches to close one by one. 

The resistor which was automatically 
inserted in the solenoid circuit in the 
former controllers has been omitted, 
as the coil is of sufficient size to prevent 
overheating on intermittent duty. 

The dashpot is totally inclosed, pre- 


venting oil leakage or splashing, and has (~ 
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an exterior adjusting screw for time 
regulation. 

A special dashpot oil is provided, with 
a viscosity which varies only slightly 
over wide ranges in temperature. <A 
test conducted with this relay from 30 


Fig. 1—D-C. Elevator Controller with 
Time-Limit Acceleration for Slow- 
Speed Elevators. 


to 90 deg. F., without changing the 
dashpot adjustment, showed hardly a 
noticeable variation in time. 

The elevator controller shown in Fig. 
1 consists of a main-line contactor and 
timing relay, mounted on a slate panel 
carried on a wall-type frame controlled 
by the reversing switch, Fig. 2, which is 
operated from the cage by wheel, lever 
or rope. The magnetic main contactor 
on the control panel has carbon-to-cop- 
per contacts and a strong magnetic 
blowout. It makes and breaks the main- 
line circuit, thus relieving the reversing 
switch of that duty. The series field 
of the motor is cut out in one step after 
starting, and the design is such that the 
motor can be reversed only when all 
the starting resistor is in circuit. 

The reversing switch has the fingers 
inverted with reference to the former 
design. This makes the terminals read- 
ily accessible when the cover of the 
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Fig. 3—D-C. Full-Magnetic Elevator 
Controller with Dynamic Brake. 
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switch is removed, and the copper dust 
from the contacts falls to the bottom of 
the switch without danger of causing a 
short-circuit between poles. 

A similar type of controller designed 
for heavier duty has magnetic accelerat- 
ing switches in the motor circuit, and 
the dashpot mechanism is used as a pi- 
lot relay. 

The d-c. full-magnetic controllers for 
operation by car switch or push buttons 
are of the same general design as those 
previously described, but have magnetic 
reversing switches on the control panel, 
and are built for one or two-speed ser- 
vice. Five and six steps of acceleration 
are provided on the .single-speed, and 
eight steps on the two- speed controller. 
A two-speed controller is shown in Fig. 
3. The limiting speed for single- speed 
equipments is 200 ft. per min, with 
elevators and 300 ft. per min. with dumb 
waiters. Two-speed equipments may be 
supplied up to 400 ft. per min. 

Dynamic braking and overload protec- 
tion are furnished as standard equip- 
ment on all two-speed equipments, and 
single-speed equipments rated over 25 
hp., but are furnished on other con- 
trollers when desired. 

For high-torque, polyphase, squirrel- 
cage motors, the control equipment con- 
sists of a double-pole main-line con- 
tactor, with reversing switch shown in 
Fig. 2, or a panel carrying double-pole 
reversing contactors and a double-pole 
main-line contactor. The former is op- 
erated from the elevator cage by wheel, 
lever or rope, and the latter by car 
switch or push buttons. The push-but- 
ton equipment and controller may also 
be used with dumb waiters. 

The equipments for slip-ring induction 
motors may be operated from the cage 
by wheel, lever or rope, or by car switch 
or push buttons. The former controller 
has three double-pole main-line contact- 
ors, one acting as a primary switch, and 
the other two as accelerating switches, 
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controlled by a timing relay, which con- 
sists of a solenoid and plunger con- 
trolled by a gravity air dashpot. The 
reversing switch shown in Fig. 2 is part 
of this equipment. 

The controller for car-switch or push- 
button operation consists of a double- 


Fig. 2.—Reversing Switch with Cover Re- 
moved, Showing Construction and 
Arrangement of Segments and 
Fingers. 


pole primary contactor, two double-pole 
reversing contactors, and three and 
four double-pole accelerating contactors, 
controlled by a timing relay. This con- 
troller may be used with elevators hav- 
ing any number of landings. 

Both a-c. and d-c. equipments are ar- 
ranged so they may be used with elec- 
tric brakes. Standardized carbon-to- 
copper contacts are employed on all con- 
trollers, and these contacts are inter- 
changeable on a-c. or d-c. ‘equipments 
of like capacity. Only two sets of pow- 
er contacts, nominally rated at 100 and 
200-ampere capacity, are used. Fig. 4 
shows a_ special 25-hp., 440-volt auto- 
matic controller having contacts of 400- 
ampere capacity. 

When so ordered, these equipments 
are supplied with overload relays, non- 
interference relays, limit switches, and 
other protective devices. 


Fig. 4.—25-hp., 440-Volt, A-C. Cutler-Hammer Elevator Controller with 400- 
Ampere Switches. 
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ACTIVITIES IN THE TRADE 


Business Developments, Sales Agencies, Trade Literature and Miscellaneous Items Concerning 
Electrical Manufacturers and Allied Business Interests 


Western Electric Co. has awarded 
contract to James Shedden & Co. for 
a four-story warehouse, 195 by 160 
ft. to be built in connection with its 
large plant at Hawthorne, Ill. The 
building is estimated to cost $750,000 
and construction has already begun. 


Amber Electrical Supply Co., 553 
West Madison street, Chicago, has 
had plans prepared for construction 
of a building on the southeast corner 
of Desplaines and Adams street at a 
cost of $250,000. The building will 
be seven stories high, with basement, 
and will occupy a space 68 by 75 ft. 


Cutler-Hammer Manufacturing Co., 
Milwaukee, has issued a newsy broad- 
side in three colors showing maps 
with election data of the 1916 presi- 
dential election, the object being to 
make it possible for the electrical 
dealer to attract attention to his win- 
dow. In the upper lefthand corner 
of the broadside is a view of a C-H 
70-50 switch on a toaster cord with 
the heading, “Selected by the Women 
on the Platform of ‘Convenience.’ ” 


General Electric Co. employes have 
an organization known as the Quar- 
ter Century Club which held its an- 
nual outing at Ballston Lake, N. Y., 
on Saturday last. The club has over 
1600 members who have been with 
the company 25 years or more. They 
are recruited from plants in Schen- 
ectady, N. Y.; Erie, Pa.; Pittsfield and 
Lynn, Mass.; Fort Wayne, Ind.; Har- 
rison and Bloomfield, N. J.; New 
York City, and district offices 
throughout the United States. The 
oldest man in years is 77 and the 
youngest 39. G. E. Emmons, vice- 
president, was presented with a gold 
replica of the club badge in recogni- 
tion of his completion of 25 years as 
manager of the Schenectady works. 


Electric Auto-Lite Corp., Toledo, 
O., held a sales convention of repre- 
sentatives of the Willys-Light Divi- 
sion of the company recently to or- 
ganize for the fall selling campaign 
to market the quantity production of 
Willys-Light plants which is now be. 
ing turned out. During the conven- 
tion delegates were taken through the 
Toledo plants and the Knight motor 
plant at Elyria. The gathering was 
attended by more than 100 people, 
representing 67 distributing organi- 
zations throughout the country. 


Westinghouse Electric & Manufac- 
turing Co. will inaugurate work at 
once on the erection of a one-story 
foundry, 120 by 200 ft., at its Essing- 
ton works, Philadelphia, to cost about 


$100,000. 


United States Light & Heat Corp., 
Niagara Falls, N. Y., manufacturer of 
storage batteries, electric lighting and 
heating equipment, has recently ex- 
perienced some changes in its per- 
sonnel, John N. Willys and associ- 
ates of Toledo, O., having acquired 
a large interest in the corporation. 
Mr. Willys has been elected chairman 
of the board of directors; E. H. Gold, 
vice-chairman of the board, and J. 
Allen Smith, president. The same in- 
terests have arranged to take over the 
Churchill street plant of the Curtiss 
Aeroplane & Motor Co., Buffalo, N. 
Y., to be used for the manufacture of 
motors for the Willys-Overland and 
Willys-Knight automobiles. 


Mono Corporation of America has 
removed its main office from Buffalo. 
N. Y., to 25 West Broadway, New 
York City, where its line of automatic 
continuously recording gas-analyzing 
instruments for COs, CO, O: SO» H:, 
N:, CH, etc., will be displayed. F. D. 
Harger, vice-president and general 
manager, assisted by D. W. Reid and 
other chemical engineers and com- 
bustion experts, offer consulting 
service in matters relating to the auto- 
matic continuous recording of gas 
analysis in the scientific control of 
combustion and chemical processes. 
The following information in refer- 
ence to the Mono system is given 
in connection with the above an- 
nouncement: The characteristic of the 
Mono system lies in the commercially 
new feature (at least in America) of 
getting a continuous record of com- 
bustible gases (CO—CH,) as well as 
CO, leaving a furnace with other pro- 
ducts of combustion, where CO: has 
heretofore been the only one recorded 
for the purpose of controlling boiler 
and other furnaces. Many systems 
involving tables and curves have been 
developed whereby it was thought to 


make possible the attainment of max- 
imum efficiency in combustion on the 
basis of a CO. record only. How- 
ever, the particular percentage 
of CO: which indicates the max- 


imum cthciency ofa furnace varies 
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Representatives of Electric Auto-Lite ‘Corp. Who Attended Sales Conference at Toledo. 


not only with different furnaces and 
fuels but varies continuously in the 
same furnace with such factors as 
load, quality of fuel, thickness and 
uniformity of the fire bed, distribution 
of the air supply, draft, formation of 
clinkers, soot, etc. The presence of 
CO is an indication of incomplete 
combustion due to insufficient or im- 
proper distribution of air supply. A 
low percentage of-CO, is an indication 
of excess or improper distribution of 
air supply. While the percentage of 
CO: rises with a reduction of air 
supply within certain limits it is ev- 
ident that the critical point of eco- 
nomical combustion is reached at that 
point beyond which CO—CH, begins 
to appear in rapidly increasing volumes 
or in other words, the point beyond 
which incomplete combustion sets in 
with a decrease in air supply. Only 
by simultaneously and continuously 
recording not only CO: but also 
CO—CH, can this critical point be 
known at all times. This is what the 
Mono apparatus accomplishes. In- 
struments are also made for auto- 
matically analyzing and continuously 
recording percentages of O, H, SOs, 
N», etc. in gas mixtures. 


Habirshaw Electric Cable Co., 
Yonkers, N. Y., has recently made de- 
livery to the United States govern- 
ment of 100 miles of submarine cable 
for use in the Philippines, The cable is 
made in two continuous lengths of 50 
miles each and weighs 425,000 Ibs. It 
consists of a single stranded No. 12 A. 
W. G. conductor, tinned, 40% rubber 
insulation and protected with gal- 
vanized steel armor wire cushioned 
with a layer of asphalted jute between 
the rubber insulation and the armor, 
and provided with an outside cover- 
ing of asphalted jute. The interesting 
features of this cable are the long 
lengths in which it was made and the 
great weights involved. 


Uehling Instrument Co., 71 Broad- 
way, New York City, has issued Bul- 
letin No 111 describing style U Uehl- 
ing COs equipment. This is a new 
design built in single and multiple 
forms, the latter serving any number 
of steam boilers simultaneously, up to 
a total of six. The purpose of this 
equipment is to save fuel by burning 
it with the proper air supply, neglect 
of this factor costing power plant 
owners heavily. The company states 
that among the notable features of 
the new machine are speedy action 
resulting from a new form of aspira- 
tor, absence of chemical solutions, 
greater simplicity and the unique 
plan of providing an auxiliary boiler 
front COs indicator which guides the 
fireman, while the COs recorder in- 
stalled in the chief engineer's or 
superintendent’s office makes a con- 
tinuous (not intermittent) record show- 
ing all changes in boiler adjustments 
that are conducive to either waste or 
economy. 


La 


ELECTRICAL REVIEW 


Vol. 17—No. 10. 


PERSONAL MENTION 


Biographical Sketches and Chronicle of Changes in Business Connections, Promotions and 
‘Other Personal News of the Industry 


O. L. Le FeEveER has been appointed 
superintendent of the Northwestern 
Electric Co., Portland, Ore. | 


C. O. Foss, St. John, N. B. Can, 
has been appointed a member of the 
Hydroelectric Commission of New 
Brunswick. 

Howarnp R. WILLIAMS is now 
connected with the sales department of 
the Electric Alloy Steel Co., Youngs- 
town, O. He was formerly with the 
Youngstown Sheet & Tube Co. 


E. E. HEDLER has succeeded W. O. 
Conley as eastern representative of the 
Buckeye Electrice Division, National 
Lamp Works of General Electric Co., 
Cleveland. 


L. T. Merwin has been promoted 
from the position of general superin- 
tendent to that of assistant general 
manager of the Northwestern Electric 


Co., Portland, Ore. 


W. E. BLODGETT has been appoint- 
ed comptroller of the Winnipeg ( Man.) 
Electric Railway Co. He was former- 
ly secretary-treasurer of the Utah 
Light & Traction Co. at Salt Lake City. 

FRANK L. BUTLER, Winnipeg, 
Man., has been appointed manager of 
the Winnipeg Electric Railway Co. He 
has been general superintendent of the 
properties since May, 1918. 

F. D. FaGan_ has been appointed 
vice-president of the Edison Storage 
Battery Co., Orange, N. J. He was 
formerly Pacific Coast sales manager 
of the General Electric Co. 


EuGENE E SmituH,_ formerly 
with the Metropolitan Electric Manu- 
facturing .Co., Long Island City, N. Y., 
has been appointed sales manager of 
the Ajax [Electric Co., Jersey City, N. 


Harry J. BELL, formerly super- 
visor of safety for the Northwestern 
region of the U. S. Railroad Admin- 
istration, has been appointed secretary 
of the Chicago local of the National 
Safety Council and the Chicago Asso- 
ciation of Commerce. 


W. WoopwardD WILLIAMS, 
formerly vice-president and general 
manager of the Reading (Pa.) Iron 
Co., is now assistant to the president 
of the Pittsburgh Gage & Supply Co., 
Pittsburgh, Pa., manufacturer oí the 
“Gain-a-day” electric washing machine, 
ironing machine and vacuum cleaner. 

WittamM Grecory CHACE has 
been appointed president and manager of 
the Canadian Lock Joint Pipe Co., To- 
ronto, Can. Since 1913 he has been chief 
engineer of the Great Winnipeg Water 
District. Mr. Chace is a graduate of the 
University of Toronto and in 1905 be- 
came electrical engineer for the Temis- 
kaming & Northern Ontario Railway 
Commission and in 1906 hydraulic engi- 
neer for the Hydro-Electric Power 
Commission of Ontario. From 1907 un- 
til a short time ago he was a partner 
in the firm of Sinith, Kerry & Chace, 
consulting engineers, Toronto, and its 
successor, Kerry & Chace, Ltd.. and 


during such period he was engineer in 
charge of the city of Winnipeg power 
development, and assistant general man- 
ager of the Mount Hood Railway & 
Power Co., Portland, Ore. Mr. Chace 
is a member of the Engineering Insti- 
tute of Canada, and a past chairman of 
the Winnipeg branch, member of the 
Institute of Electrical Engineers, and 
a fellow of the American Institute of 
Electrical Engineers. 


Cart D. Jackson, chairman of 
the Railroad Commission of Wisconsin, 
has accepted an invitation to address 
the convention of the Investment Bank- 
ers Association at Boston in October 
on public utility regulation and financ- 
ing. i 

Ler H. NEWBERT, formerly 
manager of the commercial department 
of the Pacific Gas & Electric Co., San 
Francisco, has been appointed manager 
oí the Alameda district of the con- 
pany. Mr. Newbert is president of the 
Pacific Coast Section of the National 
Electric Light Association. 


Tuomas M. WATKINS, Alex- 
andria, Va., has resigned as distribu- 
tion superintendent of the Alexandria 
County Lighting Co. to become super- 
intendent of transmission line construc- 
tion for the Kentucky & West Vir- 
ginia Power Co. He has also disposed 
of his interest in the local electrical 
contracting company of Watkins & 
Washington, Inc. 


WiILtLIAM H. STEVENS, presi- 
dent of the Agricultural Insurance Co., 
has been elected chairman of the execu- 
tive committee of the National Board 
of Fire Underwriters. Since 1882 he 
has been connected with the insurance 
company, having been successively as- 
sistant secretary, secretary and presi- 
dent, being elected to the last named 
position in 1904. 


W. D. CHALMERS has been made 
assistant treasurer of the Baton Rouge 
Electric Co., Baton Rouge, La., vice E. 
P. Williams, who resigned to become 
assistant comptroller of the Godchaus 
Sugars, Inc. of New Orleans. Mr. 
Chalmers has been with the Baton 
Rouge company for several years, com- 
ing from the Columbus Electric Co., 
Columbus, Ga. Both the Baton Rouge 
and Columbus companies are subsid- 
iaries of Stone & Webster, Inc., of 
Beston. 


Dr. E. B. Rosa, of the Bureau of 
Standards, Washington, D. C., has pre- 
pared a monograph entitled “The Eco- 
nomic Importance of the Scientific 
Work of the Government,” which gives 
some decidedly interesting statistics re- 
garding the expenditures of the federal 
government for the fiscal year ending 
June 30, 1920. These figures show that 
67.8% of government expenditures are 
for obligations arising from the recent 
and previous wars: 25% for current 
military needs; 3.2% for primary gov- 
ernment functions; 38% for public 
works, and 1% for research, education 
and development. It is announced that 


Dr. Rosa will be glad to supply copies 
of this paper if application is made di- 
rectly to him at the Bureau of Stand- 
ards, Washington, D. C. 


W. R. BELL, commercial agent tor 
the Baton Rouge Electric Co.. Baton 
Rouge, La., since September, 1917, has 
resigned to accept a similar position 
with the Haverhill (Mass.) Gas Light 
Co. Both the Baton Rouge and Haver- 
hill companies are subsidiaries of Stone 
& Webster, Inc., Boston, and the trans- 
fer of Mr. Bell to the Massachusetts 
company is considered in the light of a 


promotion. Hle joined the Baton Rouge 
company in 1913. 
GRAHAM BRIGHT, general engi- 


neer of the Westinghouse Electric & 
Manufacturing Co., will give talks on 
“Electric Mine Equipment” before the 
Duluth (Minn.) Engineers Club and 
the Engineers Club of Northern Minne- 
sota at Virginia on September 20 and 
25, respectively. 

W. L. SAUNDERS, of the Ingersoll- 
Rand Co., New York City, and presi- 
dent of the American Manufacturers’ 
Export Association, stated recently that 
the decline in prices of commodities 
and decline in bank balances are hope- 
ful signs for future industrial prosper- 
ity of the United States. He said that 
the readjustment now going on should 
encourage American manufacturers to 
formulate plans for healthy growth of 
foreign and domestic business. 


C. H. Mour has been added to the 
sales force of the Perkins-LeNoir Co. 
113 East Franklin street, Baltimore. 
Md., representative in that territory ot 
the Roller-Smith Co., 233 Broadway, 
New York City. Mr. Mohr has been 
connected in the past with the Westing- 
house Electric & Manufacturing Co., at 
East Pittsburgh, Atlanta and Baltimore, 
and also with the Standard Electric Ele- 
vator Co., of Baltimore. He will de- 
vote his attention to the various lines 
of electrical measuring, protective and 
control apparatus handled by the Per- 
kins-LeNoir Co., and will specialize in 
the Roller-Smith products, comprising 
electrical instruments, meters and cir- 
cuit breakers. 


OBITUARY. 


HowarpD L. OLpsS, member of the 
executive committee of the New Eng- 
land Section of the National Electric 
Light Association, died recently at the 
age of 51 years. At the time of his 
death he was vice-president of the 
Twin State Gas & Electric Co.. Boston. 
In 1916 Mr. Olds was in charge of the 
eastern propertics of the Middle West 
Utilities Co. 

JAMES MITCHELL, president and 
one of the organizers of the Alabama 
Power Co., died recently at St. James. 
L. I, N. Y. He was one of the pio- 
neer electrical engineers who perfected 
the electric street railway system of 
Denver, Colo., and he also installed the 
first trolley system in South America. 
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BUSINESS OPPORTUNITIES 


News of Electrical Construction Projects in All Parts of the Country, Proposals Invited, Foreign 
Trade Openings and New Companies 


EASTERN STATES. 


Hartford, Vt.—Electrical and me- 
chanical equipment will be installed 
in the new paper and pulp mill to be 
erected here by the International Pa- 
per Co., 45 Milk street, Boston. The 
structure will be two stories and is 
estimated to cost $50,000. 


Holyoke, Mass.—The Lyman Mills 
has had plans prepared for extensions 
and improvements at its cotton mills, 
to include the installation of a new 
turbo-generator and auxiliary equip- 
ment. 


Quincy, Mass.—Bethlehem Ship- 
building Corp., Fore River, near Quin- 
cy, has cornpleted plans for the erec- 
tion of a one-story power house addi- 
tion at its local shipyard. With oth- 
er plant extensions, the structure will 
cost about $75,000. 


Springfield, Mass.—Gilbert & Bar- 
ker Manufacturing Co. has construc- 
tion under way on a power plant at 
its machinery works. 


Springfield, Mass. — Considerable 
electrical and mechanical equipment 
will be installed in the plant to be 
erected at West Springfield by the 
Springfield Automatic Machine Screw 
Co. The company has secured a large 
site at this place, and the initial build- 
ings are estimated to cost $100,000. 
I. T. McGregor is president. McClin- 
tock & Craig, 33 Lyman street, are 
architects. 


Providence, R. I—A new power 
pat will be erected by the Grey- 
hound Motor Corp. in connection with 
its automobile plant on local site. A 
number of large works buildings will 
be constructed, each 100 by 200 ft., 
and machine equipment electrically 
operated. The plant is estimated to 
cost about $100,000, exclusive of ma- 
chinery. Headquarters of the com- 
any are at 5 Columbus Circle, New 
ork. John C. Temple is president. 


Albany, N. Y.—The State Hospital 
Commission has had plans prepared 
for improvements and extensions in 
the power plant at one of the state 
institutions. The work will include 
new electrical equipment, boilers, coal 
handling machinery and other appar- 
atus, and is estimated to cost $125,000. 
E. S. Elwood is secretary. 


Buffalo, N. Y.—Bruce Falls Co. has 
completed negotiations with the gov- 
ernment of the Province of Ontario 
for the establishment of a new tim- 
ber plant on land in the province. A 
arge power plant for general opera- 
tion of lumber works will be con- 
structed. The entire project is esti- 
mated to cost $1,000,000, including 
equipment. 

Corning, N. Y.—Corning Glass Co. 
is considering tentative plans for the 
erection of a power plant at its works. 


Glens Falls, N. Y.—It is estimated 


that close to $1,000,000 will be spent 
by the International Paper Co. in the 


development of water power tn the 
Hudson river.a short distance above 
this city. Surveyors are now at work 
on preliminary plans for the con- 
struction of a plant on Sherman’s 
Island and a large dam. Floyd G. 
Simons, superintendent, 30 Broad 
street, New York City. 


Hamilton, N. Y.—Bonds to the 
amount of $28,000 have been voted 
for improving electric light plant. Ad- 
dress town clerk. 


Lancaster, N. Y.—Lancaster Light, 
Power & Conduit Co. has completed 
plans for the erection of a one-story 
building, 32 by 90 ft., to cost about 
$10,000. 


New York, N. Y.—New York Edi- 
son Co., 103 East Fifteenth street, 
has filed plans for the erection of its 
proposed electric substation, Eliza- 
beth and Bayard streets, to cost about 


$150,000. 


New York, N. Y.—The New York 
Telephone Co., 15 Dey street, has 
filed plans for extensions and improve- 
ments in its three-story exchange 
building at Convent avenue and One 
Hundred and Forty-sixth street, com- 
prising a four-story rear addition, to 
cost about $600,000. Plans have also 
been completed for alterations and 
additions to the three-story exchange 
at 1052 Greene avenue, Brooklyn, to 
cost about $30,000. 


New York, N. Y.—Mexican Tele- 
graph Co., 85-89 Broad street, has ac- 
quired property at 29-41 South Wil- 
liam street, extending through to 
Stone street, as a site for the erection 
of a new building. The property com- 
prises four and five story buildings at 
the present time and these will be re- 
placed. 


New York, N. Y.—Electric Bond 
& Share Co., 71 Broadway, has ar- 
ranged for a bond issue of $2,000,000 
for one of its subsidiary organiza- 
tions, the proceeds to be used in part 
for proposed extensions and improve- 
ments. A bond issue has also been 
perfected for the Southwestern Pow- 
er & Light Co., El Paso, Tex., total- 
ing $2,000,000, also operated by the 
Electric Bond & Share Co., for sim- 
ilar purposes. 


Niagara Falls, N. Y.— National Car- 


` bon Co. has construction under way 


on a one-story addition to its plant, 
90 by 120 ft., to cost about $40,000. 


Tonawanda, N. Y.—Manufacturing 
interests in the River road and Ken- 
more districts are negotiating with 
the International Railway Co., Buf- 
falo, for an extension in its lines to 
this section. 

Tottenville, S. I.. N. Y.—Richmond 
Light & Railroad Co. has been mak- 
ing repairs at its Livingston power 
plant to replace the burning out of a 
generator late in August; the station 
was temporarily closed down. 


Union Hill, N. Y.—Electrical and 
mechanical equipment will be in- 


stalled in the plant to be erected by 
the Consumers’ Hygienic Ice Co., 320 
Fulton street, as an extension to its 
present works. It is estimated to 
cost $30,000. 


Bayonne, N. J.—Tidewater Oil Co. 
is planning erection of a power house 
and pumping plant on the Morris 
canal, Jersey City, N. J. 

Bridgeton, N. J. — Considerable 
electrical and mechanical equipment 
will be installed by the Illinois Glass 
Co. in connection with the erection 
of its proposed local glass works, es- 
timated to cost $3,000,000. The com- 
pany recently acquired the Cumber- 
land Glass Co., with plant at this 
place. Headquarters are at Alton, Ill. 


Butler, N. J.—The Board of Public: 
Utilities Commissioners has granted 
the Borough Council permission to 
issue bonds for $70,000 for the erec- 
tion of the proposed addition to the 
municipal electric light and power 
plant. 


Jersey City, N. J—New York Tele- 
phone Co. has filed plans for exten- 
sions in its exchange building at 71-77 
ae Avenue, to cost about $80,- 


Keyport, N. J.—Standard Gas Co. 
has arranged for the installation of 
new boilers and other equipment at 
its local plant. 


Newark, N. J.—The Board of Free- 
holders has completed arrangements 
for the erection of a new power plant 
at the Isolation Hospital, Soho, to 
cost about $45,000. 


Newark, N. J.—American Brake 
Shoe & Foundry Co. has filed plans 
for the erection of a power plant at 
its works at Avenue L and Edwards 
street, to cost about $20,000. 


Riverton, N. J.—Campbell Soup Co; 
Camden, N. J., has completed plans 
for the erection of a power house 
here, at its local farm. An exhibition 
building will also be constructed. 


Trenton, N. J.—A large power plant 
for general factory operation will be 
erected by the Mutual Potteries Co. 
in connection with the construction 
of its local factory, estimated to cost 
$1,000,000, including equipment. This 
company was recently organized as a 
subsidiary of the Trenton Potteries 
Co., Clinton and Ott streets. John A. 
Campbell is president of both organ- 
izations. 


Allentown, Pa. — Lehigh Valley 
Light & Power Co. is reported to 
have decided to defer the active con- 
struction of its proposed steam-elec- 
tric generating plant at Hauto, Pa. 
The contract for the work has been 
awarded to the Phoenix Utility Co., 
New York, an affiliated organization. 


Harrisbure Pa.—Plans for the elec- 
tric wiring and equipment of the three 
state temporary office buildings now 
being erected in Capitol Park were 
sent out to prospective bidders by 
the Department of Public Grounds 
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and Buildings. Bids will be received 
and opened Sept. 7. It is expected 
that the work will cost between $6000 
and $7000. : 

Chambersburg, Pa. — Warmspring 
Road Telephone Co. has applied to 
the Public Service Commission for a 
charter, and for permission to install 
and operate a system in Certain sec- 
tions of Franklin county. 

Erie, Pa.—Lovell Manufacturing 
Co. has commenced the erection of a 
one-story power plant at its wringer 
manufacturing works to cost about 
$30,000. It will be 20 by 112 feet. 


Glassmere, Pa.—Flectrical equip- 
ment and other apparatus were de- 
stroyed in the fire that damaged the 
plant of the Crucible Fuel Co.. Au- 
gust 12, with loss estimated at $25,000. 


Jenkintown, Pa—The Borough 
Council has awarded a contract to 
the Philadelphia Suburban Gas & 


Electric Co. tor municipal light and 
power service. The company has also 
secured a similar contract from the 
Borough officials at Cheltenham. 


Lancaster, Pa.—H. M. Musser has 
had plans prepared for the erection 
of a one-story power house, to be 
used in connection with his industrial 
works at 717 North Prince street. 


Lancaster, Pa.—L. R. Ambler, W. 
P. Bolton and Harry L. Long have 
organized a number of new electric 
light and power companies, to oper- 
ate in different parts of the county. 
Application has been made to the 
Public Service Commission for per- 
mission to allow formation, construc- 
tion and operation of the different 
companies. They will be known as 
the Drumore, East Drumore, Little 
Britain, Fulton, Coleraine Electric 
Light & Power companies. 


Northumberland, Pa.— Pennsylvania 
Light, Heat & Power Co. has com- 
pleted arrangements for the purchase 
of the Northumberland Gas, Heat & 
Fuel Co., and has made application 
to the Public Service Commission to 
acquire the company. 


Philadelphia, Pa.—Electric Storage 
Battery Co.. Nineteenth and Alle- 
ghenv streets, has filed plans for the 
erection of a three-story brick plant, 
58 by 240 ft., at Adams avenue and 
mine Sun lane, to cost about $370,- 

(). 


Philadelphia, Pa.—The Department 
of Public Works is completing plans 
for extensions and improvements at 
the Torresdale pumping station. to in- 
clude the installation of new machin- 
ery. . 

Philadelphia, Pa. — Pennsylvania 
Railroad Co.. Rroad street station, 
has completed plans for the erection 
of an addition to its substation at the 
Arsenal bridge, 

Philadelphia, Pa.—Bcll Telephone 
Co, has filed plans for extensions and 
Improvements im its exchange build- 
ing at Seventeenth and Diamond 
Streets. 

Scranton, Pa.—Fire on Aug. 21 de- 
stroyed the power house and mechan- 
ical fan department at the Briggs 
plant of the Scranton Coal Co., with 
loss estimated at $200,000, including 
equipment. The plant will be rebuilt. 

Baltimore, Md.—Columtia Grapho- 
Phone Co.. Woolworth building, New 
York, has tiled plans for the erection 
of a power plant at its new manufac- 
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turing plant at Orangeville, Baltimore, 


to cost about $200,000, including 
equipment. 
Frederick, Md. — The Common 


Council is perfecting plans for ex- 
tensions and improvements in the lo- 
cal street-lighting system, to include 
the installation of a new “white way” 
system on certain thoroughfares. It 
is proposed to make extensions in the 
local power plant, to include the in- 
stallation of new generating equip- 
ment, 

Huntington, W. Va.—Borderland 
Coat Corp. is planning foy the re- 
building of the power plant at its No. 
2 mine, recently partially damaged by 
fire, caused by an explosion. 


Madison, W. Va.— Madison Water 
& Lirht Co. is considering plans for 
the erection of a local power plant 
to cost about $25,000. 

Northwood, N. C.—Carolina Shale 
Co will rebuild brick plant recently 
destroyed by üre. The piant will be 
operated by electric power. H. M. 
Morsor general manager. 

Wilson, N. C.— Bids will be received 
Sept. 9 for $110,000 of 6% electric 
light bonds. Address Theodore A. 
Hinnant, town clerk. 


Littleton, S. C.—Richland Shale 
Products Co., A. T. Blatchford, gen- 
eral manager, 4309 Ridgewood street, 
Columbia, S. C., will erect 90-ton ca- 
pacity tile plant; electric power; to 
cost $100,000. 

Rebecca, Ga.—A committee has 
been appointed and data secured to 
formulate plans and means by which 
the town may have electric lights. 


Jacksonville, Fla.—An appropriation 
of $10,000 will be made in the next 
city budget for the transfer of the 
city’s electric and power cable to 
South Jacksonville from the bridge 
of the Florida East Coast railroad to 
the new county highway bridge just 
east of the railroad bridge. l 


Rochelle, Fla. — Bonds to the 
amount of $45,000 have been voted 
to purchase necessary equipment for 
improving power plant. 


NORTH CENTRAL STATES. 


Akron, O.—Plans for a boulevard 
lighting system for Storer avenue 
mee been approved by the city coun- 
cil. 

Lansing, Mich.—The city will build 
electric light plant, etc., at an esti- 
mated cost of $50,000. Engineer, O. 
E. Eckhart, City Hall, Lansing. Arch- 


itects, Alford & Burdick, 8 South 
Dearborn street, Chicago. 

Mendon, Mich.—Denton Knitting 
Mills may install an electric light 


plant for their own use and to supply 
the needs of the village. owing to the 
fact that the United Electric Co. is 


unable to furnish enough power for 


both places. 


St. Johns’ Mich.—An clection was 
heid Aug. 21 to vote on the question 
of issuing $42,000 in bonds for im- 
proving the water system. It is pro- 
posed to expend $16,000 in putting in 
a 300 h. p. electrically-driven pump 
at the waterworks plant. A sum of 
$26,000 will be spent in repairing the 
city water and light plant. 

Chicago, Ill.—Construction of the 
Amber building on the southeast cor- 
ner of Desplaines and Adams streets 
at a cost of $250,000 is to begin with- 


“Copper Mining Co. will 
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in 60 days, according to Jacob M. 
Weller of Minchin & Weller, archi- 
tects. The building will be seven 
stories high, with basement, and will 
cover the entire lot, 68 by 75 ft. 
Adolph H. Bernstein, head of the 
Amber Electrical Supply Co., 533 
West Madison street, 1s the owner 
of the new building, the exterior of 
which will be finished in pressed 
brick and terra cotta. The interior 
will be of mill construction, with 
laminated floors, providing for a 
heavy loading capacity. The struc- 
ture will be equipped with a sprink- 
ler system, passenger and freight ele- 
vators, etc. 

Decatur, Ill—An ornamental light- 
ing system is to be installed on Cobb 
avenue. 

Florence, Wis.—Peninsula Power 
Co. will construct another dam and 
power house on the Pine river in the 
town of Commonwealth, about seven 
miles south of Florence. This will 
be the third hydroelectric plant to be 
built by this company in the vicinity. 
Plans call for the construction of the 
dam on the breakwater of the Pine 
river and the power house will be 
built one-quarter of a mile below the 
dam. The dam will develop a 90-ft. 
head, while the plant on the Brule 
river develops a 63-ft. head. Ad- 
dress O. C. Davidson, president. 

Lone Rock, Wis.—Site being sur- 
veved for dam between Lone Rock 
and Gotham, to be erected to furnish 
power for electric current. A. H. 
Fries. city clerk. 

Rice Lake, Wis.—At a special elec- 
tion here it was decided that the city 
buy the hydroelectric plant of the 
Wisconsin-Minnesota Light & Power 
Co. 

Redwood Falls, Minn.—Ornamental 
street lighting postponed during liti- 
gation. L. P. Wolff, construction en- 
gineer, 1000 Guardian Life building, 
St. Paul. H. C. Rutter, city clerk. 


Windom, Minn.—At a special elec- 
tion $17,000 in bonds were voted tor 
improving power plant and water- 
works and $5000 bonds for revolving 
fund. 

Hornick, Ia.—Woodbury county 
bids in Aug. 20 for construction of 
electrical distribution system. Own- 
er Hornick Township. E. C. Chelly, 
city clerk. 

Neola, Ia.—At a meeting of the 
council an ordinance was presented 
by Edward P. Burns providing for 
the sale of the municipal electric light 
plant to the highest bidder and call- 
ing a special election to decide wheth- 
er the sale shall be consummated. 
The date of the election is Sept. l4. 

Eminence, Mo.—Shannon County 
build dam 
and hydroelectric power plant on 
Jack’s Fork. Address L. O. Neider. 
Springfield, Mo. 

Kansas City, Mo.—Plans have been 
announced by the Kansas City Power 
& Light Co. for the conversion of the 
basement of the R. A. Long building 
into a substation, at an estimated cost 
of $80,000. 

Wentzville, Mo. — The Common 
Council is having plans prepared for 
the construction of a municipal elec- 
tric light and power plant. E. T. 
Archer & Co.. New Engeland build- 
ing, Kansas City, Mo., is thre archi- 
tect. 


September 4, 1920. 


Pleasanton, Kan.—Bonds to the 
amount of $6000 have been voted to 
purchase electric light plant. The 
plant will be increased and in addi- 
tion to furnishing current for Pres- 
cott and Fulton, Kan., and Hume, 
Mo., as is done at present, power will 
be supplied to the coal mines in the 
vicinity of Pleasanton. 


Scottsbluff, Neb.—City council has 
been petitioned to construct addition- 
al street lighting in residence section 
of city. 

Flandreau, S. D.—Central Tele- 
phone Co. will probably spend $60,- 
000 this fall on repairing system in 
Flandreau, Egan and Coleman. 


Candon, N. D.—City contemplates 
purchasing lighting plant. Address 
W. A. Martin, manager of city light 
and telephone plants. 


Ellendale, N. D.—Electric trans- 
mission line may be constructed from 
Ellendale to Guelph and probably to 
Ludden. Owner, Ellendale Electric 
Co., G. F. Phillips manager. | 


SOUTH CENTRAL STATES. 


Oxford, Miss.—An election was 
held Aug. 27 to vote on the question 
of issuing bonds to repair light and 
water plant. Address the mayor. 


Louisville, Miss—The Town Coun- 
cil has arranged a bond issue of $36,- 
000 for the establishment of a munici- 
pal electric light and power plant. 


Collinsville, Okla.—The city is con- 

sidering ways and means to erect dam 
and intake pumping station on Caney 
river, also to install 350 kv.-a. gener- 
ator and 250 hp. boiler; cost $120,- 
000. Address the mayor. 

Erick, Okla.—City Manager J. A. 
Richardson is planning for enlarge- 
ments and betterments in the munici- 
pal electric lighting plant. With oth- 
er utility improvements, the work is 
estimated to cost $100,000, with about 
$25,000 for the electrical installation. 


Dallas, Tex.—The county auditor of 
Dallas county received sealed bids on 
Aug. 26 for two regulators for the 
use of the electric lighting system on 
the viaduct. Plans for these regula- 
tors are on file with W. D. Johnson. 
engineer, Criminal Courts and Jail 
building. Charles E. Gross, county 
auditor. 


Denison, Tex.—The attorney gen- 
eral has approved an issue of $25,000 
in bonds for electric works. Address 
the mayor. 


WESTERN STATES. 


Deming, N: Mex.—Plans are being 
prepared for the construction of a 
power plant capable of developing 
22,000 hp. at the Elephant Butte dam, 
at an expenditure of approximately 
$4,000,000. Address J. A. Shepard, 
Deming. 

Polson, Mont.—Rocky Mountain 
Power Co., Butte, plans to build five 
dams in Flathead river between Bison 
Range and where river enters lake. 

Astoria, Ore—Contract has been 
awarded to the North Coast Electric 
Co. for 1250 ft. of No. 4 underground 
cable and equipment for new pier. 

Brigham, Utah—The city is re- 
ported to be arranging bond issue of 
$200,000 to provide funds for rebuild- 


ing the municipal light plant in Box 
Elder Canyon. 
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Everett, Wash.—A project for pow- 
er development on the Sultan river 
and Olney creek in Snohomish coun- 
ty is being worked out by the Sound 
Power Co. The president of the com- 

any is H. O. Pond, 25 Broad street, 

ew York City. 

Tacoma, Wash.—A power and heat- 

ing plant to cost about $200,000, and 
the installation of electrical equip- 
ment to generate 1600 hp.., is planned 
by the Consumers Central Heating 
Co. 
_ Portland, Ore.—An_ extensive de- 
velopment of water power on the 
south fork of the Coquille river is 
ise es ett by M. J. Anderson, and 
his application for a permit to appro- 
priate the water has been filed with 
the state engineering department. 

Reedsport, Ore.—At a special elec- 
tion the Reedsport charter was 
amended so as to permit the issue 
and disposal of 25-year general obli- 
gation bonds in an amount not to 
exceed $50,000. The proceeds would 
be used to construct and maintain an 
electric Jight and power plant. 


Brawley, Cal.—The report of City 
Engineer George Wade on the mu- 
nicipal power plant will be ready for 
the trustees at the next meeting. The 
plan calls for an issue of $200,000 in 
bonds and the rate is to be 10 cents 
per kilowatt, instead of the proposed 
new rate of the Holton Power Co., 
which is expected to be approximate- 
ly 16 cents. . 


CANADA. 


Mission City, B. C.—Canada West- 
ern Door Co., C. C. Pierce president, 
Seattle Wash., plans to erect door 
factory at a cost of $130,000. Indi- 
vidual electric drive will be used for 
the machinery. 


St. Johns, N. B.—Electrification of 
its plant is planned by the New York 
Cotton Mills. i 


Ford City, Ont.—The erection of 
an automobile body factory is planned 
by the Fisher Body Co., and in con- 
nection with the plant electric light 
and power equipment will be in- 
stalled. The architect is Albert Kahn, 
Walkerville, Ont. 

Port Arthur, Ont.—A hydroelectric 
plant is to be installed at the pulp 
mill of the Kaministiquia 'Pulp 
a Co. at a cost of about $1,000,- 


PROPOSALS. 


Albany, N. Y.—The State Prison 
Commission, C. F. Rattigan, superin- 
tendent, is taking bids for improve- 
ments and extensions in the power 
house at the State Prison, Ossining, 
up to Sept. 15. The installation will 
comprise considerable electrical work, 
as well as heating equipment. 


Newton, Ill.—Sealed proposals will 
be received Sept. 8 for one 120 kv-a., 
N. R. C. or uniflow side crank direct 
connected steam engine and one 120 
kv-a., 3-phase, 2300-volt generator, 
speed 225 r.p.m. with belter exciter; 
one 4-panel marine slate or blue Ver- 
mont marble switchboard with station 
wiring. Detailed plans and specifica- 
tions are on file and can be seen at 
the office of the city clerk, Newton, 
and at the office of the engineers, 
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Fuller & Beard, Chemical building, 
St. Louis. Address John W. Matheny, 
city clerk, Newton. 


Jefferson, O.—Sealed proposals will 
be received Sept. 10 for the construc- 
tion of a step-up substation in the 
power plant of the Pennsylvania & 
Ohio Traction Co., State road and 
Kingsville street, Ashtabula, O. The 
work under the contract includes 
switchboard in the Pennsylvania & 
Ohio power plant; step-up transform- 
ers and electrolytic lightning arrester, 
with necessary installation, connec- 
tions and wiring. Address T. B. Mil- 
ler, clerk, Village of Jefferson. 

Mare Island, Cal.—The Bureau of 
Yards and Docks, Navy Department, 
Washington, D. Cs and the Public 
Works Office, Navy Yard. Mare Is- 
land, will receive bids on Specification 
4127 until Sept. 11 for a lighting pro- 
tection system in connection with the 
ordnance buildings to he erected on 
Mare Island. 


FOREIGN TRADE. 


[Addresses of firms referred to in these 
trade opportunities may be obtained by 
writing to the Bureau of Foreign and 
Domestic Commerce, Washington, D. C., 
or its branch and local co-operative of- 
fices. Request for each opportunity 
should be on a separate sheet and t 
file number given.) 


Electrical Appliances, Etc. (33,382) 
—A merchant in Switzer.and desires 
to secure an agency from manufactur- 
ers for the sale of electric motors, 
electric tools, electric appliances, and 
allied lines. Cash to be paid in New 
York. 


‘Electrical Materials (33,457) — A 
commercial agent in Spain desires to 
purchase and secure an agency for 
the sale of electrical material, auto- 
mobile accessories, hardware, and 
knitting machinery. Correspondence 
should be in Spanish. 


Electric Flash Lamps, Torches, 
Etc. (33,471)—A manufacturing firm 
in India desires to purchase electric 
flash lamps, torches and other novel- 
ties and goods. Quotations should be 
given f. o. b. New York. Cash to be 
paid. References. 

Electrical Supplies (33,482) — A 
merchant in Italy desires to secure 
an agency for the sale of electrical 
supplies, etc. Payment to be cash or 
confirmed credit. Correspondence 
may be in English. References. 


Electric Equipment (33,485)—A 
member of a firm in Uruguay is in 
the United States and desires to pur- 
chase electrical equipment. References. 


Electric Lighting Supplies, etc. 
(33,498)—A firm of merchants in 
Hungary desires to purchase electric 
lighting supplies, dynamos and electric 
motors. Reference. 


Electrical Goods (33.509)—A com- 
nvercial ‘agent in Spain desires to 
secure an agency for the sale of any 
kind of electrical goods. Quotations 
shouid be given c. i. f. Spanish port. 
Correspondence should be in Spanish 
or French. References. 


Electrical Goods (33,582)—A com- 
mercial agency firm in Brazil desires 
to secure the representation of firms 
for the sale of electrical goods. Cor- 
respondence may be in English. Ref- 
erence. 
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FINANCIAL NEWS 


Comment on the Financial Outlook in the Electrical Industry, New Securities, Reports of 
Earnings, Dividends and Utility Stocks 


New Issue of Bonds by Great West- 
ern Power Co. 


Great Western Power Co. of California 
is jssuing $3,500,000 of §&% bonds which 
will be retired by sinking fund at 105 
within ten years. They are secured by 
general mortgage and will be secured 
further by deposit of first and refunding 
bongs, the latter being secured by first 
mortgage on a plant now being built and 
by deposit of bonds and stock of underly- 
ing companies. Earnings in the last year 
cover interest on all mortgage bonds, in- 
cluding the new issue, one and one-half 
times. The earnings of the company for 
the 12 months ended July 51, 1920, are as 
follows: 


Gross earnings, exclusive of in- ‘i 
terest during construction .... $5,487,236 


Operating cxpenses, taxes, 
rentals, etC. ..ess.ssesceseosees 2,699,701 
Net income ...sssesesseesossoo $2,757,535 


Anrual interest requirement on , 
all outstanding mortgage 
bonds of the company, includ- 


ing this issue .........eeeneee 1,833,030 
Balance: 640065 606 sie ee a ie ae $ 954,505 


Annual interest requirements on 


all outstanding debentures .... 254,592 


Surplus over interest charges.$ 699,913 


Cities Service Co.’s Showing. 


Cities Service Co. for seven months 
ended Juiy 31 showed net earnings of $14,- 
454,000 and net income of $13.825,000 with 
a balance of $10,630,000 after preferred 
dividends of $2,695,000. Following is re- 
port submitted: 


1920. 1919. 

July gross ....... ... $2,117,919 $1,583,722 
Net earnings ........ 2,062,979 1,526,765 
Surplus after fixed 

charges ....sseseen 1,900,084 1,349,973 
Seven months’ gross.14,861,219 12,346,540 
Net earnings ........ 14,454,379 11,927,628 
Surplus after fixed 

Charges seostes 13,325,665 10,811.470 


Following a meeting of the board it 
was announced that a further privilege 
of conversion of 10% of their holdings on 
Aug. 1 was extended to holders of Series 
C i% Gebentures. Conversion privilege 
is effective Sept. 1 or the first day of 
any month thereafter. 


Earnings of Detroit Edison Co. 


Detroit Edison Co. in its statement for 
the 12 months ended June 30, 1920, shows 
net income after charges and federal 
taxes, of $2,237,902, equal to $8.09 a 
Spe earned on the $27,655,200 capital 
stock. 


Consolidated income account for the 
12 months follows: 
GTOSS 26 bos oot bah aes Saeed eee or $18.970,334 
Expenses, federal taxes, ete.... 14.759.645 
Net earnings .............06. $ 4,210,689 
Interest, etC. .ss.isveewns haus bar 1,972,787 
Net income ssaies ee ce ce ean? $ 2,237,902 
Dividends 2... ..ccccsse ce cecceaes 2,124,847 
Bilance big ele ache tach What dues Meee bes $ 118.055 
Previous surplus ...........000. 2,759,362 
TD ENEE E SST $ 2.872.417 
Extraordinary charges ......... 803 77 


Profit and ‘oss, surplus June 
ANG SLAVIN! cae cvacdevigets as-atigesniee ce, Werte seit $ 2.568.643 
Consolidated balance sheet of Detroit 
eet June 50, 1920, follows: 
Assets: Real estate, plant, equipme 
ete., $63,720,128; cash, Neon | oles 
receivable, $112,913; accounts receivable. 
$2,959,380; materials and sunplies, $1.403,- 


402; prepaid accounts, $325,913: invest- 
ments and special advances, $38,884.72]; 
debt, discount and expense (amortized 


during life of bonds), $3,089,597: deferred 

accounts, $288,131. Total, $87,609,114. 
Liabilities: Capital stock, $27.655.200- 

funded debt, $47,073,300; instalments paid 


by subscribers to 1930 debentures, $144,- 
500; notes payable, $2,400,000; accounts 
payable, $2,545,784; accrued liabilities, $1,- 


917,416; permanent and corporate re- 
serves, $55,765; operating reserves, $3,- 
245,506; surplus, $2,568,643. Total, $57,- 
609,114. 


Habirshaw Electric Cable Earnings. 


Statement submitted by the Habirsnaw 
Eleetric Cable Co. for the five months 
ended May 31, 1220, gives combined 
statement of earnings of the Habirshaw 
Electric Cable Co., Inc., Electric Cable 
Co. and the Bare Wire Co. as follows: 
Sales (not including Bare Wire Co.), $4,- 
816,807; profit in trading, $412,617, from 
Which 2165.767 was deducted for interest, 
discount and bonuses, leaving net income 
of $248,850. 


Southern California Edison Co. 


. 1920. 1919. 
July gross earm- 
INES ain eos $1,524,.458.28 $1,009,541.10 
Expenses and taxes 606,122.45 421,165.62 
Net earnings ..$ 918,355.83 $ 588,375.48 
Fixed charges ... 272,216.05 207,216.20 
Palance ....... 646,119.78 $ 331,159.28 


12 months ending July 31, 1920: 
Gross earnings. .$12,305,371.73 $9,713.353.88 
Expensesand taxes 6,499,124.85  3,798,268.03 


Net carnings...$6,806.246.88 $5,915, 085.85 
Iixed charges ... 3,055,846.27 3,089,336.88 


Balance .......$3,750,400.61 $2,825,748.97 


Great Western Power System. 


1920. 1919. 

July grosS ...cseeeees $ 592,087 $ 451,535 
Net after taxes ...... 350,006 239,450 
Surplus after interest 

charges civ ieee xs 194,514 97,275 
Twelve months’ gross 5,836,793 §,122.855 
Net after taxes ...... 3,236,704 3,016,731 
Surplus after interest 

charges ..cccccesees 1,392,520 1,455,371 


Columbia Gas & Electric Earnings for 
Seven Months. 


Columbia Gas & Electric Co. for the 
seven months ended July 31, 1920, reports 
gross earnings of $8,480,626, an increase 
of $1,575,131 over the corresponding pe- 
riod of 1919. Net earnings after taxes 
including miscellaneous income amounted 
to $5,909,082, an inercase of $1,254,250 over 
last year. Surplus after fixed charges 
and available for dividends was $2,990,318, 
an increase of $1,044,147. 


United Light & Railways. 


United Light & Raitwavs Co. and sub-. 


sidiaries for 12 months ended July 31, 
1920, repert largest gross business in 
their nistorv, amounting to $11,178,803. 
against $9.847,956 for the preceding L:- 
month period. Net earnings available for 
dividends amounted to $1,322,566, against 


$1.158,126 a year ago. Statement fol- 
lows: 

12 mos. to July 31: 1920. 1919. 
GOSS: oo 6rn8 haw 5 ee $11,178,203 $9,847,356 
Net after taxes...... 3,155.150 2,424,045 
Surplus after charges 1,322,566 1,158,126 


Virginia Railway & Power Co. 


1920, 1919, 
July gZroSS .........6.. $ 892.134 $ 796,135 
Net earnings .....-.-.. 284,963 305,228 
Total income ........ 297,886 316,765 
Surplus after charges 99,249 136,602 


Dividends. 


Manhattan Electrical Supply Co. has 
declared a stock dividend of 10%. pay- 
able Oct. 15 to common stockholders of 
record Sept. 20. ; 

Connecticut Power Co. bas declared its 
regular quarterly dividend of 132% on its 
preferred stock, payable Sept. 1 to stock- 
holders of record Aug. 20. ; 

Colorado Power Co. has declared is 
regular quarterly dividend of 1%% on Its 
preferred stock, payable Sept. 15 to stock- 
holders of record Aug. 31 


D 


WEEKLY COMPARISONS OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 


ING ELECTRICAL COMPANIES. 
Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 


Public Utilities— 


Div. rate. Bid 


Bid 
Per cent Aug. 24. Aus. 31. 


Adirendack Electric Power of Glens Falls, common...........-. 6 14 13 
Adircndack Electric Power of Glens. Falls, preferred.........-. 6 72 il 
American Gas & Electric of New York, common........--++: 10+-cxtra 96 91 
American Gas & Electric of New York, preferred. ......s.sres.o 6 34 33 
American Light & Traction of New York, commMon.......+++-+.+- Sa 110 111 
American Light & Traction of New York, preferred............ : 6 81 $1 
Anmcrican Power & Light of New York, Common........++-++--- 4 45 4l 
American Power & Light of New York, preferred. .......esersse 6 67 65 
American Public Utilities of Grand Rapids, common........+... ay 3 : 
American Publie Utilities of Grand Rapids, preferred........... 7 11 “ 
American Telephone & Telegraph of New York .....--0--seeeee, Ia 98 9i 
American Water Works & Elec. of New York, common.......... iaa i 2 2 
American Water Works & Elec. of New York, particip......+... 7 5 4 
American Water Works & Elec. of New York, 1st prererred..., ae 37 38 
Appalachian Power, COMMON ........ 0. eee erent ee ee te tees os 1 1 
Appalachian Power, preferred... 0.0... cece eee eee tts 7 15 RE 
Cities Service of New York, COMMON...... 000. eee eee eee eens 4-eXxtra 292 293 
Cities Service of New York, preferred... ccc cee ee ee ee eee eee ces 6 66 65 
Commonwealth Edison of Chicago 2... cee ccc eee renee eee eae. 8 102 100 
Comm. Power, Railway & Light of Jackson, common.......-.... a 16 ] 
Comm. Power, Railway & Light of Jackson, preferred.....-..... 6 36 36 
Federal Light & Traction of New York, COMMON........+6++- 46. re 7 „ô 
Federal Light & Traction of New York, preferred........-+--... i 40 3 
Northern Strces Power of Chicago, COMMON.......... eee ee, E 29 a 
Northern States Power of Chicago, preferred. ....... ee eee cx.div.7 74 i 
Pacitic Gas & Electric of San Francisco, common ........... oe A 46 46 
Publice Service of Northern Illinois, Chicago, cOMMON........-... 7 66 63 
Public Service of Northern Illinois, Chicago, preferred. ...... eee 6 84 83 
Standard Gas & isieetric of Chicago, COIMON........ 6. cere ee, 12 13 
Standard Gas & Electric of Chicago, preferred..........-.6- 00. 6 35 35 
Tennessee Railway, Light & Power of Chattanooga, cOmmMmon.... 1 1 
Tennessee Railway, Light & Power of Chattanooga, preferrec ... 6 214 2 
Western Power of San Francisco, COMMON 2... eee eee ee eee ee. : 18 18 
Western Union Telegraph of New York ..cc cece eee eee eee extra S4 89 
Industrials— 


Electrie Storage Battery of Philadelphia, common .............. 
General Fleccuric of Schenectady ........... 
Westinghouse Electric & Mfg. of Pittsburgh, common ......... 


Ce on’ ‘n a‘ 
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Cost Problems in the Lighting of 
Public Parks 


Methods Used in Replacement of Old Arc-Lighting Equipment 
With Type C Lamps—Improved Conditions and Reductions in Cost 
Resulting from Change — Spectacular Features of Park Lighting 


By C. H. SHEPHERD 


Electrical Engineer in Charge, Electrical Department, Commissioners of Lincoln Park, Chicago. 


During the period of rising costs of labor and 
material, extending from 1914 to the present 
time, the engineer holding an executive or ad- 
ministrative position with responsibility covering 
the costs of piblic-utility service has been and 
still is confronted with many and various finan- 
cial problems which tax his ingenuity and skill. 
The privately owned and operated public util'ty 
has in some cases been able to offset rising costs 
by means of rate increases, assuming co-opera- 
tion of public-utility commissions in giving rul- 


ings based upon the strict financial and economic 
merits of the cases presented. On the other 
hand, the operator of the publicly owned ı. ility 
has been, still is, and probably will be for .ome 
time, cramped between rising costs and the !im- 
itations of tax income. 


While the economic problem of increased ex- 


penditures for equivalent service being due to 


increased costs from one view point, or the de- 
preciation of the value of’ the dollar from an- 
other, may be safely left to professional econ- 


Views of the Lincoln and Grant Monuments by Artificial lIiiumination. 
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omists for decision, the fact remains that the 
balance sheet shows a margin between income 
and expenditures which has a decided tendency 
to vanish. The problem of the utility operator 


Beach Scene by Artificial Light. 


is, therefore, to change the respective equations 
of the income and expenditure curves so that the 
first will have more of a tendency to slope up- 
ward while the second shall tend to slope down- 
ward, the prime object being naturally to prevent 
the margin between the two from disappearing, 
or, at least, to postpone the date of the vanishing 
point until such time as returning stability shall 
allow the public-utility problem to be taken tp 
in a sane, fair and equitable spirit. 


STUDIES MADE OF OPERATING CONDITIONS. 


This problem confronted the electrical depart- 
ment of the Commissioners of Lincoln Park 
even before the beginning of the recent war, at 
which time the department operated an exterior- 
lighting system of some 850 inclosed carboh arc 
lamps in various parks and upon the boulevards 
of the Lincoln Park system besides some 5000 
interior multiple outlets in the various buildings 
cf the system property. In line with the ten- 
dency at that time to eliminate the older forms 
of arc lamps, a study was in progress, dating 
from April I, 1914, with this object in view. 

The problem was complicated by the fact that 
the park area and equipment was constantly in- 
creasing due to extension work, not only of ac- 
tual land acreage, but improvement of facilities 


to take care of increasing necessities. AH of | 


these extensions required constantly increasing 
expenditures, while the available income from 
taxation has been constantly decreasing during 
this same period, the Commissioners qf Lincoln 
Park having had available actually $35,000 more 
in 1910 than in 1920. 

In order to reduce lighting unit costs, as well 
as power demand, an exhaustive study was made 
of the various forms of illuminants in use at that 
time, and it was decided to eliminate the arc 
lamps by substituting high-efficiency type C 
units. Taking into consideration the construction 
features of the then existing system, such as ca- 
pacity of station equipment, lengths and potential 
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gradients of series circuits,.dielectric properties 
of cables, spacing of units, widths of drives and 
boulevards, available contiguous reflecting sur- 
faces, required effective illumination and various 
other factors, a decision was reached as follows: 

Replacals—Replace existing arc lamps on 7.5- 
ampere series circuit with 15-ampere, 400-cp., 
type C lamps fed by compensator units fitting 
existing pole-top fixtures and connecting to ex- 
isting high-tension lamp cables. : 

New Construction—On all new units, feed 
I15-ampere, 400-cp. type C lamps from the sec- 
ondary of series-multiple transformers located 
in hand holes or manholes near the base of the 
posts. 

The above type of construction was so de- 
signed as to make absolutely no change in the 
external appearance of the unit, the concrete 
post, fittings and globes remaining the same, 
while use was made of every available portion 
of the arc-lamp apparatus. 

In order to satisfy the requirements of re- 
placals it was necessary to design a special com- 
pensator fixture with an ample factor of -safety 
for 7000-volt series operation. This made it 
necessary to develop a construction using the 
base fixtures of the old arc lamps, with suitable 
conversion fittings, and to write specifications 
covering the required compensator coils. The 
various coils, sockets and parts were purchased 
and all spare arc lamps were taken apart. The 
usable parts were incorporated in the compensa- 
tor fixtures, while the remaining parts were sold 
for junk. All this work was performed in the 
electrical-department shops by the regular crew, 
the compensator fixtures being taken out by the 
trimming teams and substituted for the arc 
lamps in conjunction with the regular trimming 
schedule. The change was accomplished in about 
four months at a cost of approximately $12,000. 


Net RESULTS OF CHANGED CONDITIONS. 


These changed conditions resulted in an in- 
crease of over 100% in effective illumination 
with a much better quality of light and absolute 
steadiness of operation. The power demand was 
immediately reduced from 450 to 300 kw., and 
the total number of series circuits was reduced 
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Flood-Lighting Equipment for Illumination of Beach. 


from 23 to 18 by doubling up certain circuits at 
strategic points. Other circuits were left with 
large additional capacity for future extensions. 
One entire substation was eliminated, and 8000 
ft. of four-conductor cable was released for 
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other uses, Other substation equipment and 
connections released included switchboard pan- 
els, instruments and control apparatus, five 
transformers, eight oil switches and 35,000 ft. of 
single-conductor cable. 

It was possible to reduce the lamp mainte- 
nance crew by one-third, and the total annual 
costs per lamp were reduced from $36.67 to 
$23.76. The gross saving in the first year of 
operation under the new system amounted to 
$15,220.89. 

Taking the cost of conversion as $12,000, it 
is evident that the net saving in the first year of 
converted operation was $3220.89, the cost of 
conversion having been paid for by its own re- 
sults after which the entire saving was clear 
gain. It is obvious that this type of conversion 
was financially successful from the start, while 


the electrical advantages such as increased cir- - 


cuit capacity, increased power-factor, steadiness 
of operation and general improvement are be- 
yond estimate in dollars and cents. The im- 
proved quality of illumination was remarkable 
and the absence of flickering and ease of main- 
tenance on circuits, both alive and dead, made 
the converted system much easier to operate. 


SERIES-MULTIPLE TRANSFORMER DEVELOPED. 


On new construction, as outlined above, it be- 
came necessary to develop the  series-multiple 
transformer with which experiments had been 
made on safety-island lighting up to 1914, these 
experiments resulting in the development of a 
rather crude form of pole-type transformer 
which has been more or less satislfactorily used 
underground. After a series of designs, calcu- 
lations and experiments, a_ satisfactory series- 
mutliple transformer was developed. This equip- 
ment has a welded-steel weatherproof case with 
wiping sleeves designed to be wiped onto the 
lead cable sheaths, the entire transformer being 
mounted in a manhole and connected directly in 
a series circuit with the secondaries carried in 
duplex lead-covered cable to the lamp socket at 
the pole top. In brief, this type of transformer, 
which was built according to the accompanying 
tabulated specifications, adequately fulfills the 
requirements of the system. 


TABULATION SHOWING SPECIFICATIONS OF 
SERIES-MULTIPLE TRANSFORMER. 


Fuli-loád ratne. WEE 640-455 decks se vtevaweees 225.0 
Primary series current, amperes....¢......2..:. 7.5 
Gondar y VONS: | 666908 steeds. ca 68s Aaaa 15.0 
Secondary amperes, full-winding.............. 15.0 
Insulation between primary ‘and secondary, and 

to ground, to withstand voltage test of....... 20,000 
Power-factor not 1668 DAD: aoe tays aar as eur cin 99% 
Einciency not 1685 thar | a: .:5.04-6630.6-60-5:5-089 5.04.05 92% 
With lamp load decreased 20%, the secondary 

current to increase not to exceed............ 0.5% 
FAO to DE Corróct Witi cad 2e eke es ee s5aes 0.2% 
With 50% increase in primary voltage, primary 

current to increase not to exceed........... 30% 
Open-circuit secondary voltage not to exceed, 

VOIE  oi6o0.6.0 56a ok oes be 8 aaa Renee baa 40.0 


This type of series-multiple transformer, 
properly installed, resulted in a permanently 
closed primary circuit and a 100% sheath-con- 
ductivity bond, thus eliminating the unknowns 
introduced in a circuit having certain variable 
contacts. It also tends toward diminution of 
electrolytic troubles by placing the flow-off fac- 
tor more within the control of the operator. 
When used either with cable in conduit, or with 
armored cable, which was introduced into the 
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system about this time for the purpose of lower- 
ing duct expense, the costs of construction were 
decreased, efficiency of operation and mainte- 
nance were increased, power-factor, regulation 
and circuit stability were improved, indepen- 
dence of units was secured, safety to the public 
was increased and practically continuous service 
was assured. The series-multiple transformer 
in the form used on this system, and the service 
results obtained over a period of years, have 


View in Lincoln Park Showing the General Nature of, 


Landscape. 


shown unqualified success both from the en- 
gineering and financial standpoint. 

A photograph of a heavily wooded area of 
Lincoln Park, shown herewith, gives some idea 
of the type of territory required to be lighted by 
this system. Absence of adjacent reflecting sur- 
faces makes the problem one of proper choice 
and location of units, except in winter when the 
absence of foliage and the reflecting properties 
of snow give an extremely spectacular appear- 
ance to the installation when in full service. 

As already stated, the increase in size of the 
system has caused an increase in the gross ex- 
penditures, even though partly offset by greatly 
decreased unit costs, while the operating meth- 
ods called into play have made possible the 
handling of the present number of outlets 
(nearly double that before the war) with a much 
smaller crew. However, during the period of 
intensive expansion of the cable and circuit sys- 
tem, a large amount of temporary work was nec- 
essarily put into service until such time as the 
reduced maintenance crew could make it up into 
permanent form. As the continued operation of 
temporary work is always conducive to trouble, 
this possibility was foreseen and steps were 
taken to facilitate the locating of trouble when 
it occurred. The most successful of the various 
devices employed was a series ground bus. Dur- 
ing the severe snow storms, thaws and cold 
waves of the winter of 1918 there developed 161 
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cases of circuit trouble on the series system. By 
the use of this ground bus, with the lamps as 
indicators, the average time of location of 
trouble was only 17 min. For the location of 
clean open-circuits, the potential gradient system, 
described in Evecrrica Review of July 21, 


TABLE SHOWING TOTAL AND UNIT COSTS OF 
LAMP MAINTENANCE. 


Total net 
Lamps in saving 

Year. service. Total cost. Unit cost. per year. 
IL 26565468 792 $25,003.29 $31.57 aea a alen 
JOL? ceeds &70 25,675.66 29.51 PEE 
TSS ase Ges 901 30,751.23 ° 34.16 ue eats 
POTD sabian: 1,019 37,040.08 36.67 fier ass Chae 
JOIAS Jo ee hese 1 179 25,031.62 23.76 $ 3 220.89 
TITE oee uraarat 1 245 21,549.10 19.92 20,970.50 
TOIT erresis 1,445 37.590,71 26.04 15.360.35 
VTS core estes 1.628 84,188.00 21.00 25,510 76 
LOUD 2 ceeee ave 1,651 34,706.16 21.24 25,212.62 
Total saving since conversion ..........0. 00 eee $90, 275. : 


5.12 
Average annual saving for the last five years.$18,055.02 


1917, was occasionally used. This system was 
also used in the location of especially difficult 
grounds. 

Beginning with the year 1911, and taking the 
ten succeeding years inclusive, the accompanying 
tabulation of exterior- lighting-system costs has 
been prepared. 


ToraL Costs RepucEpD ny New SYSTEM. 


From an examination of these figures it is evi- 
dent that the total cash cost of operation of the 
Lincoln Park lighting system was steadily rising, 
and if this rise had continued it is certain that 
the cost of illumination would have been pro- 
hibitive by the present time. Service rendered 
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by the apparatus in use before conversion would 
have become far below the standard required by 
good present practice. However, instead of 
using the projected cost of operation as deter- 
mined by plotting the figures obtained before 
conversion, the 1914 cost has been used as a basis 
which brings the indicated savings far below 
what they actually would have been had the 
curve of rising cost been projected on its indi- 
cated slope. Moreover, the costs indicated are 
cash costs and do not contain any allowance for 
interest, depreciation, insurance or taxes as 
would be necessary in determining unit costs for 
a privately owned public utility. As no allow- 
ance has been made for depreciation or insur- 
ance, replacements due to obsolescence, trouble 
or damage have necessarily been included in the 
cash costs which brings the figure somewhere 
near the proper amount which would be obtained 
on a similar system operating on a sound finan- 
cial basis. 

During the last six years the increase in prives 
of various electrical materials has become so 
familiar to those in the industry that it is not 
necessary to go into this question exhaus- 
tively. These increases apply as well to Lincoln 
Park as to any other system using similar mate- 
rials. However, due to variations in local con- 
ditions, it is considered advisable to show the 
increases in salaries on this system within the 
ten-year period specified. These costs are srown 
in an accompanying table. 

In view of the fact that labor costs have risen 
to the extent shown during the last six years, it 
has been necessary not only to reduce the amount 
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Cost Sheet Showing Exterior Lighting Expenses for 1919. 
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of labor as far as possible, but also to supple- 
ment the labor reduction by engineering methods 
which tend towards greater efficiency and oper- 
ating economies throughout the system. In order 
to check the results of the change from arc lamps 
to type C lamps on the series system it was 
recessary to install a lamp and apparatus 
record system which was described in detail in 
FErecrricaL Review of Dec. 20, 1919. In this 
description lamp life curves were shown which 
emphasized the variation of lamp life plotted 
against time for five different makes of lamps. 
Also a graphical analysis was given showing the 
variation of lamp life with lamp hours, the period 
cf service of the five different makes of lamps 
covering four years and eight months under 
actual service conditions. This record now com- 
prises data covering a period of five years and 
tour months, the record for April, 1920, showing 
1257 lamps burnt out which gave 499,204 lamp 
hours or a general system average of 3179 hours’ 
life per lamp. 

In the matter of cost accounting there is pre- 
sented herewith the cost sheet for the exterior- 
lighting system for the year of 1919. This rec- 
ord is as complete as possible under the condi- 
tions obtaining at the present time. The blank 
report forms in use at the present time are so 
designed as to cover the cost-record require- 
ments for any class of job which the electrical 
department may be called upon to handle. This 
includes exterior lighting, interior lighting, pow- 
er, any combination of light and power and the 
pumping of water for the entire Lincoln Park 
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system which consumes approximately 1,500,- 
000,000 gals. of water per year at a pressure of 


65 lbs. per sq. in. 


As an example of reduction in cost in the oper- 
ation of the lighting and power systems, atten- 


TABLE SHOWING 


VARIATIONS IN WAGES IN THE 


LINCOLN PARK LIGHTING SYSTEM. 


Arc lamp Arc lamp Maintenance Electrical 
repairman, trimmer, electrician, operator, 
Year. per month. per month. per month. per month. 
LINL wee¥ass $ 95.00 $ 91.65 $ 90.00 $ 75.00 
POLS | eticace eh 95.00 91.65 90.00 +90. 00 
LOLI GRP 95.00 *100.00 96.00 90.00 
DY Seer 95.00 100.00 90.00 90.00 
915. acsi 136.36 *108.00 *110.00 *110 00 
T916 Scere 126.36 108.00 110.00 110 00 
LILT abarapa 136.36 108.00 *125.00 125.00 
ole weveese 146.26 *120.00 125.00 125.00 
BGS: athe ss *150.00 *135.00 *150.00 *150.00 
1920 ae saaa *175.00 *160.00 *165.00 *1€5.00 
Class: “A Cable splicer 
electrician, Lineman, Cable splicer helper, 
Year. per day. per day. per day. per day. 
PSL assia $6.00 $4.50 $5.00 $3.25 
LIIS saaran 6.00 4.50 5.00 3.25 
INIS vakon 6.00 5.00 5.00 *3.50 
te ar 6.00 5.00 *5.50 3.50 
aA K E 6.00 *5.50 *6.00 *4.00 
BELG - persiga 6.00 5.50 6.00 4.0 
a ea r E *6.25 5.50 6.00 ®4.25 
TILEY Fasihi +7.00 *6.00 *7.00 *5.00 
EVES. owidues 7.00 *7.00 *8.00 *6.00 
1920). ordua *8.00 *3.00 *9.00 *7.00 


*Highest pay during only a portion of the year. 


tion is called to the accompanying illustration 
showing the flood lighting at Diversey Beach. 
This lighting system serves for the general illu- 
mination of the beach and also the locker areas. 
The installation of flood lights at this location 
replaced a large number of lighting standards on 
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the beach and in the water as well as the indi- 
vidual locker and aisle lights in the locker areas. 
The total number of outlets was reduced from 
220 to 36 with a reduction in connected load of 
about 30%. This change caused a corresponding 
reduction in the maintenance labor and material, 


Series Line 


Diagram of Lamp and Individual Compensator. 


requiring at the present time less than one-third 
the number of man hours that were formerly 
required. 

In presenting herewith illustrations of the 
spectacular flood lighting of Grant’s and Lin- 
coln’s monuments, there is also shown in detail 
the corresponding cost for the year 1919. Monu- 
ment-lighting costs are not low owing to the 
peculiar character of the construction necessary 
on these installations to get the best results. The 
appearance of these monuments, however, under 
the high intensity of illumination employed, am- 
ply justifies the expenditure as evidenced by the 
large number of comments and inquiries called 
forth from widely scattered localities by these 
installations. 

In supplying power to the Lincoln Park sys- 
tem it is necessary to divide the power contract 


TABLE SHOWING THE COSTS OF BOTH CLASSES 
OF POWER FOR 1919. 
Power used Averagecost 


Total cost. in kw-hrs. per kw-hr. 
12 hr. load ......... $ 7,698.20 1,355,500 $0.00569 
24 hr. load ......... 10,413.35 1,620,000 0.00634 


into two parts in order to provide for both the 
24-hr. and the 12-hr. load. The 24-hr. load in- 
cludes all general power and interior lighting cir- 
cuits, and is billed at $26.40 per hp. yr. The 
12-hr. load includes only the series lighting sys- 
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tem and is billed at $15 per hp. yr. The total 
load is determined monthly by averaging the 
three highest 15-min. peaks in the month, and 
bills are rendered monthly. Power costs for 
I9IQ are shown in an accompanying table. 


ELECTRICALLY OPERATED HOISTS 
IN SHIPYARD. 


Complete Motor Equipment Is Found Practical for 
Shipbuilding Work in Yards of the Sub- 
marine Boat Corporation. 


Each of the 28 shipways in the Newark Bay 
shipyard at Newark, N. J., is equipped with two 
motor-operated boom hoists. Three motors are 
required to operate each hoist, the largest motor, 
which is rated at 35 hp., being connected to a 
winding drum and used to raise and lower the 
boom. One of the features of this equipment is 


Winding Drums and Brakes on Shipyard Holsts. 


to be found in the braking apparatus, all of 
which was supplied by the Cutler-Hammer 
Manufacturine Co., Milwaukee, Wis. One of 
the brake equipments, a 14-in. unit used on the 
large boom motor, is shown in the accompany- 
ing detail illustration. Another brake similar to 
this one is used on the motor which operates the 
hoist drum. A portion of this equipment is also 
shown in the left-hand side of the illustration. 
The swing is controlled by a 5-hp. motor 
equipment provided with a brake similar to that 
on the other motors, but without the releasing 
magnet attachment. The braking control in this 


View of Newark Bay Shipyard, Showing Boom Hoists. 


case is purely mechanical and is operated by 
means of a lever mounted in the operator’s cab. 
Thus for the 28 shipways there are 56 hoists 
completely controlled by 168 motors. 

All control equipment for each hoist is assem- 
bled in a cab at one end of the house containing 
the winding drums, motors and brakes. Each 
motor is provided with a drum-type controller 
of the same make as the braking equipment. The 
second illustration shows the location of the 
operator’s cabs quite distinctly in the first two 
hoists arid gives an idea of the size of the yard. 
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Period Styles in Lighting Fixtures 


Evolution of Various Styles and Modifications, With Comment 
on Their Adaptation to Electric Light Sources—Simplicity and 
Harmony Guiding Factors in Selection of Fixtures for the Home 


By M. LUCKIESH 


Director of Applied Science, Nela Research Laboratories, Cleveland. 


In a broad sense the appearance of a lighting 
fixture is of secondary importance. This does 
not mean that artistic design or period style 
should be neglected, for any element, however in- 
significant, must receive proper attention if the 
final result is to be harmonious. The intricacies 
of the artistic aspects of lighting fixtures cannot 
be fully discussed in a few pages, for the evo- 
lution of the various styles and their modifica- 
tions and modulations leads from the roots of 
racial and national characteristics through the in- 
tricate branches formed by the fluctuations of the 
fortunes of nations. Superposed upon all these 
are the influences of rich or powerful or creative 
individuals, of increasing scientific knowledge, of 
new light sources, and of manufacturing and 
commercial expediencies. Indeed, the whole is a 
complex web whose unravelling would lead far 
afield ; however, a view of the high lights should 
be helpful to the householder. 

The architect and the decorator meet with no 
difficulties in this field; in fact, we criticise their. 
past efforts chiefly because their attention has 
been concentrated so powerfuly upon period 
style, the artistic design and the appearance of 
lighting fixtures that they have not looked far 
beyond them to see the wonders of light as an 
expressive medium. 

One of the earliest periods which is reproduced 
to-day is the Egyptian. The oil lamp, with its 
open flame, was the lighting device of the early 
Egyptian centuries. Ancient tombs, early writ- 
ings and the relics of ancient China, of India, of 
early Greece, and of the Roman Empire show the 
oil lamp to have been the chief source of light. 
Naturally, it influenced the mechanical features 
of the early fixtures, but the ornamentation was 
always national or powerfully individualistic in 
character. 

In fixtures of this period the shallow oil lamp 
may be a motif and the typically early Egyptian 
ornamentation will denote its period style. On 
the other hand, the oil lamp 
need not figure in the design, 
but ornamentation may serve 
to make the fixture of Egyp- 
tian style as illustrated in 
Fig. 1. Of course, the oil 
lamp may also be a “motif” 
in a fixture of the classic 
Greek periods, but the orna- 
mentation will be typical of 
Fig. 1.—Egyptian or- the days when Greece was a 

namentation. creative spirit in art. 

It is commonly conceded 
that several centuries before the beginning of the 
Christian era the Greeks developed their decora- 
tive art to a perfection which has never been 


excelled. It is a fundamental of much of the 
decorative art of later centuries and it has in- 
spired artists of many countries up to the present 
time. This early Greek period is still alive and 
a “modern” fixture in an interior done in Greek 
period style is such a capital offense against the 
laws of esthetics that it seems unnecessary to 
mention the possibility. Still, such incongruities 
are to be found without 
engaging in a strenuous 
search. In Fig. 2 is illus- 
trated a modern lighting 
fixture based upon the an- 
tique. In the age of classic 
Greece the oil lamp com- 
monly rested upon such 
standards. 

The Roman Empire 
arose in its might during 
the early centuries of the 
Christian era. The lamp 
and torch were still the 
chief devices of lighting 
and they became beautiful 
objects under the influence 
of the grandeur of the 
Empire. The charming 
simplicity of Grecian orna- ANT 
ment was blended with the ef * & ( ss 
Roman magnificence and Fig. 2.—Adaptation of 
we find the. ornament of Grecian Fixture. 
the Roman period to vary 
considerably according to the Grecian influence. 

Our liking for the antique is reflected in the 
modern lanterns in use to-day in halls, vestibules 
and entrances. These may be patterned after 
those of the classic periods or they may be similar 
to the old lanterns of iron carried by watchmen 
a few centuries ago. In the former case the old 
oil lamp is equipped with a small incandescent 
lamp to replace the wick, and, in the case of the 
lantern, glass is substituted for horn and the mod- 
ern lamp has replaced the tallow candle or smok- 
ing oil wick. These substitutions must be made 
with care or the result may be incongruous. 

Inasmuch as ornament is an important factor 
in the artistic design of fixtures, a few remarks 
regarding its place in design may not be out of 
place. Ornament is an accessory which does not 
exist apart from its application. It is not so su- 
perficial that it can be added to an object which is 
already satisfying in appearance without decreas- 
ing the esthetic standing of the object. Orna- 
ment is desirable only when indispensable to a 
harmonious effect. It is a child of our desire for 
beauty and it achieves its mission only when it is 
appropriate and fulfills a definite purpose. 

The forms of ornament usually are not natural- 
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istic; they are derived more or less from nature, 
but they are generally conventionalized natural 
forms. For some reason we do not like too much 
repetition of natural forms; therefore, inasmuch 
as ornamentation involves repe- 
tition almost universally, the 
forms must be such as to be 
untiring or satisfactory in this 
respect. Styles are periods in 
the evolution of design and in 
the early centuries when these 
changed slowly they bore the 
names of nations. In recent cen- 
turies it has been common to 
apply the name of the reigting 
monarch to the styles of design 
if they are worthy of a name. Ornamentation 
bears the earmarks of racial characteristics, of 
national taste, of the wealth of the period, of the 
patronage of the rulers and of the creative power 
of individuals. With the growth of international 
intercourse, boundary lines are becoming less 
definite and it appears probable that they will 
eventually become more obscure. However, there 
are powerful racial and climatic influences which 
doubtless will always resist any tendency toward 
catholicism in artistic design. 

From the earliest periods the styles of lighting 
fixtures have been the products of the influences 
mentioned in the foregoing paragraph, but finally 
the tools, the materials and the skill of the work- 
man determine the merit of the 
lighting equipment as objects of 
art. Furthermore, each new style 
which was created must have 
been influenced by the art which 
preceded it in.its own country 
as well as in other countries. 
The variety of materials, the ex- 
cellent tools and the many types 
of ornamental design which have 
withstood the test of time make it possible to pro- 
duce artistic lighting equipment today to satisfy 
the most exacting tastes. Even the fixtures for 
ordinary homes need not be expensive to be true 
tc the traditions of ornamental design ; neverthe- 
less, the market is flooded with incongruities and 
even monstrosities. Many fixtures to-day are as- 
sembled and parts totally unrelated to each other 

find themselves related in the 
same fixture because they hap- 
pen to meet the mechanical 
requirements. To complete the 
incongruity sometimes parts 
are adapted to the fixture re- 
gardless of the fact that the 
ornamental design is upside 
down. 
The Romanesque had its 
rise in the ninth century and 


Fig. 3. — Gothic 
(16th Century). 


Fig. 4. — Gothic 
(Modern). 


. | ern Italy by the twelfth cen- 
Fig. 5.—Louls Period tury. The lighting fixtures of 
Style. that time were usually beau- 


tifully carved lamps with 
branched arms for candles. In fact, this was 
about the beginning of the development of pen- 
dent lighting fixtures. Romanesque architecture 
is rarely produced at the present time, but this 
style of ornament is used to some extent. 


was fully developed in north- 
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Everyone is familiar with the Gothic as under- 
stood by pointed arches, ribbed vaulting, flying 
buttresses and its typical carvings. So many of 
the historic cathedrals have been of Gothic design 
that we are inclined to feel that this period style 
inspires reverence by its calm 
dignity. Surely there are 
Gothic masterpieces in art 
which can not be excelled. 
The Gothic style, which de- 
veloped between the twelfth 
and seventeenth centuries, is 
full of Christian symbolism. 
At first it was rather crude 
and heavy, but later it became 
highly ornate and more deli- 
cate. During this period the 
walls of houses were wain- 
scoted and painted and dec- 


Fig. 6. — French 
Renaissance 


orated wtih romantic, biblical Influence. 
and legendary subjects, and 
raftered ceilings were common. The fixtures 


for these historic structures were made in the 
age of candles and were commonly lanterns or 
coronae bearing candles. They were wrought in 
the days when workmen lived for their art, as 
the exquisite workmanship testifies. In Fig. 3 
is illustrated a Gothic lantern, and in Fig. 4 is a 
modern Gothic fixture. 

It is sometimes a difficult problem to adapt 
modern illuminants to fixtures upon which strict 
demands are made by the purity of the architec- 
ture which they are to illuminate. However, this 


_ has been done successfully in many cases, but the 


success has been due to a close co-operation of 
sicence and art. Of course, Gothic fixtures play 
but a small part in residence lighting, but the 
Gothic influence is to be found in many modern 
fixtures suitable for use in the home. 

The Italian Renaissance, which followed the 
Romanesque and Gothic, is the most elaborate of 
the classic styles. It added to- the old Roman 
much delicate and elaborate ornament such as 
Abaresque scrolls, acanthus leaves, flowers, rib- 
bons, fruit, human and animal forms, and con- 
ventionalized designs evolved from these. The 
Renaissance applies particularly to Italy, but its 
influence was felt in other European countries. 

In France the finest Gothic impulse began to 
wane toward the close of the thirteenth century 
and the national artistic mind was in a condition 
to be influenced by the inno- 
vations of the Italian Renais- 
sance in the fifteenth and six- 
teenth centuries. During these 
centuries the French aristoc- 
racy was very rich and, ac- 
cording to the ideas of the 
period, was also refined and 
cultivated. The incomes of 
these aristocrats were drawn 
from lands automatically, so 
they were not in touch with 
the realities of life, which 
build well-rounded rugged fig. 7, — Empire 
characters. This highly cul- (Modern). 
tivated society gave its chief 
attention to the gratification of taste for beautiful 
surroundings. Henry IV in 1608 established a 
factory for making beautiful furniture, and gath- 
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ered in his palace, the Louvre, many masters of 
the pure and applied arts. Later, Louis XIV 
continued the royal patronage of art and under 
such auspices it was natural for the ornamenta- 
tion to become elaborate and gorgeous. The 
artists and craftsmen were encouraged to pro- 
. duce extravagant designs to please the vanity 
and jaded taste of the rich courts of Louis XIV 
and XV. | 

The best known of the French styles are Louis 
XIV, Louis XV, Louis XVI and Empire. They 
are somewhat related, because they evolved suc- 
cessively. During 
the reign of Louis 
XIV the decorative 
details were rich 
to the extremity of 
gorgeousness, but 
they were refined 
and showed the in- 
fluence of classic 
origin. In Fig. 5 is 
illustrated a crys- 
tal chandelier of 
this period. In the 
latter part of his 
reign the ornament 
began to exhibit 
the influence of a 
debauch of ex- 
travagance which 
; culminated during 

Fig. 8.—Dutch Influence. the reign of Louis 

l XV into wanton 
and even meaningless ornamentation. This de- 
bauch wore itself out and the craftsmen returned 
to severer forms, but the delicacies of the details 
of the previous period persisted. During the 
reign of Louis XVI the styles displayed refined 
elegance, which finally approached the purely 
classic after the Revolution and the foundation 
of the Empire. But with the passing of these 
extravagant monarchs, who did so much toward 
the development of art, the national and personal 
influence largely disappeared. A modern 
“shower” of elaborate treatment after the French 
Renaissance is illustrated in Fig. 6. 

During these centuries the candle was the pre- 
vailing source of light and the elaborate fixtures 
were designed for them. The candle is so com- 
pletely associated with the fixtures of these 
French periods that the designer of to-day must 
exercise his ingenuity to adapt them to modern 
light sources. However, the candle has been 
fairly well counterfeited by 
miniature incandescent lamps 
with appropriate bulbs, espe- 
cially when the light is sub- 
dued by a warm yellow tint- 
ing. The modern crystal fix- 
eo] ture, which is inherited from 
Se A 7 the French periods, can 
JS a scarcely be true to its style 
Fig. 9.—Eliza- unless small light sources are 

bethan. used. Where they are hung 

low they are usually glaring 
with modern light sources, and therefore should 
not be used if the artistic demands can be satis- 
fied by another design. In fact, lighting is suffi- 
ciently important at the present time to be an 
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influence upon the choice of period stvle for an 
interior. Certainly if slavishness to bygone art 
is practiced at the cost of glaring fixtures and 
visual discomfort we are, indeed, lacking in cre- 
ative ability. 

The severity in A 
design which began 
to appear in the =P 
latter part of the 
reign of Louis 
XVI developed 
finally into a re- 
turn to the classic, 
which resulted in 
what is. now 
known as the Em- 
pire period style. . 
A modern Empire 
candelabra is illus- 
trated in Fig. 7. 
This style was 
founded upon 
early Greek and 
Roman styles. At 
first classicism 
was carried to ex- = ; 
tremes. The de- Fig. 10.—Hepplewhite. 
tails apparently 
were influenced by the preceding Italian wars 
and the expedition to Egypt. Among them 
were helmeted heads, mouldings representing 
Roman faces (from which the present “reed 
and ribbon” evolved), and winged figures symbol- 


‘izing victory. It is interesting to note that since 


the fall of the Empire, France has not developed 
any new styles, if we may except for the present 
the L’art Nouveau which began to be developed 
recently. 

The conditions of life in the Netherlands was 
quite opposed to those in neighboring France. 
The Dutchman was stolidly struggling for a liv- 
ing against formidable odds. He reclaimed land 


from the sea and held it at the cost of eternal 


effort. The people were diligent workers and en- 
terprising in business and in manufacture. There 
was no gilded aristocracy or gay court, as in 
France. There were rich persons, but they 
earned their wealth in contact with the realities 
of life. The Dutch and Flemish painters painted 
these realities and craftsmen were guided by na- 
tional instinct and character. 
The gay court of the king of 
France naturally attracted the 
finest and most imaginative 
artists and craftsmen, but 
the work of the Dutch design- 
ers who remained bears the 
impress of homeliness, practi- 
cability, simplicity, and hu- 
man interest. A modern fix- 
ture showing Dutch influence 3 
is illustrated in Fig. 8. Fig. .11. —- Georgian 
The Elizabethan period . (Modern). 

style which arose in the latter 

half of the sixteenth century reflects the Italian 
spirit. During this era panelled rooms and stuc- 
coed ceilings prevailed. Oak was commonly 
used for the woodwork and in the better houses 
painted linens and hangings, tapestries and em- 
broideries hung on the walls. A modern adapta- 
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tion of the Elizabethan is illustrated in Fig. 9. 
In England during the eighteenth and nine- 
teenth centuries the French influence in design 
was very powerful, but the period was also 
blessed with creative designers, and the Georgian 


a + 
Fig. 12,—-Designed by Adam Brothers. 


period, which includes the individualistic work of 
the Adam brothers, Hepplewhite (Fig. 10), 
Sheraton and Chippendale, became the most in- 
teresting periods of English design. A modern 
fixture of Georgian period is illustrated in Fig. 
II. R. and J. Adam, architects and designers, 
developed during the reigns of George II and III 
a style founded upon classic lines which is popu- 
lar in fixture design at the present time. During 
their time excavations of the Pompeii ruins were 
bringing to light many excellent examples of the 
luxurious decorative art of the days of Pompeii. 
The Adam brothers sensed the beautiful spirit of 
antiquity and transfused it with variety and nov- 
elty through their works. Two wall brackets de- 
signed by them are illustrated in Fig. 12. The 
principal motifs of the Adam style in the Geor- 
gian period are rosettes and medallions, delicate 
wreaths, classical mouldings, and festoons con- 
sisting of flower-like husks with conventionalized 
bows of ribbon. Many 
exquisite examples of 
candelabra sconces and 
brackets designed by the 
Adams brothers are still 
the inspiration of fix- 
ture designers. 

A modern wall 
bracket of Adam style 
is illustrated in Fig. 13 
and the ornamentation 
of this style as applied 
to modern glassware is 
shown in Fig. 14. Diff- 
culties arise in adapting 
Fig. 13.—Adam (Modern). modern lamps and sock- 

i ets to the delicate and 
graceful fixtures of the Adam style, but ingenu- 
ity has produced some worthy results. Design- 
ers of all periods have doubtless had to meet 
new problems, but, despite the difficulties, vari- 
ous artistic styles have been developed. There 
are limitations imposed by the size of the rooms 
and the relatively small use of ornamentation 
and period style in the architecture and decora- 
tions of the modest home. A fixture under these 
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conditions must be relatively simple if it is to be 
unobtrusive. In the Adam style we find embel- 
lishment which is peculiarly unobtrusive. 

Our own Colonial style was influenced by Eu- 
ropean period styles. The colonists furnished 
their homes with many things brought from 
across the Atlantic. In New England and Vir- 
ginia the English styles were chiefly used and the 
influence of the Georgian is evident. In fact, our 
Colonial art was perhaps often Georgian modified 
by transplanting it into a new country wher 
somewhat different sea : 
conditions pre- $ pa 
vailed. New York F ‘4 
or New Amster- 
dam, being settled SZ 
by the Dutch, de- == 
veloped a colonial 
style after the de- Á 
signs prevalent in fig 
Holland. In Louis- 
iana the early 
colonial designs were the Louis and Empire 
styles transplanted. From these various in- 
fluences and sources we developed our Colonial 
style. The influence of the oil lamp with its 
chimney, which appeared during the colonial 
days, is seen in the fixtures.” A modern Colonial 
bracket is illustrated in Fig. 15 which harmon- 
izes well with the white woodwork so popular 
during those early colonial years. It is some- 
what amusing to see some of the colonial fixtures 
of the present time with shades pendent instead 
of upright bowing to the requirements of modern 
lamps and lighting. 

In recent years L’art Nouveau, a modern style, 
arose in Europe to meet the new conditions im- 
posed by electric lighting. In order to adapt the 
modern lamps to fixtures designed after the styles 
of the days of candles and early oil lamps, it has 
teen necessary to conceal wires, to disguise sock- 
ets and to use ornamentation to screen these 
modern accessories. Although these older period 
styles are beautiful it is gratifying to know that 
new movements are seething; that is, that the cre- 
ative spirit still lives. From the experimenting 
which is now in progress it appears possible that 
a new period style, ac- 
ceptable from the stand- 
point of art, may 
evolve. These evolu- 
tionary periods must 
arise in artistic expres- 
sion as well as in other 
lines of progress if we 
are really to advance. 
To be content with the 
art of the past and to 
deform or degrade it, as Fig. 15.—Colonla! (Modern). 
is often necessary by 
using modern equipment in fixtures whose orig- 
inal designs were adapted to light sources which 
have been cast aside during the march of civiliza- 
tion, 1s to admit the lack of creative ability. L’art 
Nouveau may not survive, for it has not won a 
permanent place among period styles. The rea- 
sons, perhaps, are not due to lack of creative 
ability, but to the adverse conditions imposed by 
a commercial and manufacturing age. Whether 
or not a modern period style will rise to power 
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14.—Adam Ornamentation 
(Modern). 
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depends upon the outcome of the struggles be- 
tween art and commercialism and between taste 
and indifference on the part of the user of light- 
ing fixtures. It is too early to ascertain what is 
a typical example of this new movement. One 
of the products is illustrated in Fig. 16. 

As we look over a display of fixtures which are 
irtended for the home we are often struck. with 
the meaningless combination of stock parts in 
many fixtures which are supposed to be “high 
grade.” Such objects cannot endure. They will 
tire the householder eventually when it dawns 
upon him that they are meaningless, to the point 
cf barbarism. There is an intangible quality to 
artistic objects which outlasts centuries. An- 
tiquity is often overrated in art; that is, there is 
an inclination to enthuse too much over objects 
whose greatest claim to attention is that they have 
been caressed by the hand of antiquity. Never- 
theless we cannot deny that one test of true art 
is that it never grows old in the sense of spiritual 
decadence. 

It is hoped that this brief outline will aid the 
householder in appraising lighting fixtures. A 
few principles have been interwoven and some 
illustrations have been presented. However, it 
will require much more at- 
tention to the subject before 
one can be certain of his 
judgment concerning period 
styles. The safest procedure 
for those who are not sure of 
their ground is to seek advice 
of an architect, of a decorator 
or of a reliable dealer. On 
viewing fixtures let him 
arouse his artistic sense to 
serve him in analyzing the 
component parts of the fix- 
ture and their relation to each 
other, so that incongruities 
will be brought to light. It is 
well to remember that esthet- 
ics and artistic design do not 
necessarily mean embellish- 
ment, increased cost and a 
sacrifice of efficiency and 
Fig. 16. — Example economy in their broad sense. 
of L’art Nouveau. In the displays of the fixture 

dealer there are incongruities 


and gems of artistic design intermingled, and - 


charming fixtures can be obtained at no greater 
cost than monstrosities and misfits. Simplicity 
of design is a safe refuge when in doubt in the 
selection of fixtures. And finally, let us empha- 
size the importance of harmony. This is the 
soul of the artistic expression of an object, of a 
grouping of objects and of a setting as a whole; 
it is the true measure. 


IMPROVEMENTS CLAIMED FOR THE- 
ATER SPOTLIGHT. 


Convenient Projection, Horizontal Movement of 
Top Electrode, Controls Grouped at Back, and 
Other Features Are Part of New Lamp. 


_A theater spotlight with a number of distinc- 
tive features has been developed ‘by J. M. Trip- 
lett, of San Francisco. The most important 


characteristic is a sliding condenser, by means of 
which perfect projection can be made even when 
there is a considerable angle, for instance, when 
the projection booth is at the top of the gallery 


New Theater Spotlight Posessing Several Interesting 
Features. 


or in a similar place where projection is not at 
right angles to the curtain. 

There is a horizontal movement of the top car- 
bon, as well as the usual vertical movement, so 
that the carbon may at all times be placed in 
exactly the proper position for maximum eff- 
ciency. All controls are placed at the back of the 
lamp housing, instead of forcing the operator to 
manipulate controls at the back, base and side. 
The stand provided with the lamp is equipped 
with ball-bearing casters, and thus enables the 
lamp to be moved with a slight pull, instead of in 
the cumbersome manner necessary with old-style 
spotlights. 

A simple arrangement operates to balance the 


View of Lamp House of New Spotlight, Showing Controls 
at Back. 


lamp house wherever it is set, and thus it is un- 
necessary to clamp and unclamp it; it may be 
moved with a slight touch to follow a performer 
across a stage. Demonstrations of the new spot- 
light have been made in San Francisco with evi- 
dent success. 
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Lighting of Hospitals and Dental 
Offıices—Part I. 


Results of Investigation Show Lack of Adequate Lighting in 
Majority of Medical Institutions—Recommendations for Proper 
Equipment for Hospitals and Dental Offices and Laboratories 


By A. L. POWELL and H. H. ALLISON 
Edison Lamp Works, Harrison, N. J. 


A review of the history of lighting does not 
reveal much progress in the methods of applica- 
tion until an efficient light source in the form of 
the type C lamp became available. Since that 
time, however, rapid strides have been made in 
illumination practice in the way of providing 
more effective and more comfortable results. 

Persons in every walk of life realize what ad- 
vances in lighting have been made, as they are 
being confronted constantly by them on the 
street, in the stores, theaters and public build- 
ings. As these methods of better lighting have 
become more widespread, they have been 
adapted to almost every field of human activity. 
It is singular to note, however, that scientific 
branches of endeavor have been the slowest to 
take advantage of the new era in lighting. The 
medical profession, although it has profited some- 
what by modern lighting conditions, has still 
greater opportunities if it avails itself of the 
latest developments. 

This condition applies particularly to hospit- 
als, which as a class are far behind other types 


of buildings as to adequate lighting. This is in- 
deed unfortunate, for proper lighting is probably 
more important here than in almost any other 
public institution. By its application the patient 
rests comfortably and regains normal health 
more quickly, and the surgeon performs his work 
with far greater efficiency. Such a state of af- 
fairs is no doubt due to oversight, for the author- 
ities are unanimous in adopting any features of 
equipment which they believe will further their 
wonderfully humanitarian work. 

In collecting information on this subject, 100 
leading hospitals in the vicinity of New York 
City were visited, and only two were provided 
throughout with lighting equipment of the most 
modern type. Yet in almost all these hospitals 
the surgeries were fitted with the best instru- 
ments, sterilizing apparatus, operating and anti- 
septic devices known to science. Strange to say, 
however, artificial illumination had received 
practically no attention, the same fixtures and 
methods of illumination prevailing as when in- 
candescent lighting was in its infancy. 


Reception Room In a Large Hospital with Totally Indirect Units for General Illumination, Supplemented by Decorative 
Wail Brackets, Table and Floor Lamps. 
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As a general statement, natural lighting condi- 
tions are accepted as the best for most work and 
the development of the type C lamp has made it 
possible to obtain conditions which approximate 
daylight. 

As pointed out, perhaps in no other class of 
buildings are the lighting requirements so varied 
and yet as exacting. Not only must the ques- 
tion of providing adequate illumination in a 
given room be considered, but attention must be 
paid to the fact that the human element is being 
dealt with in a most trying condition. 


SPECIAL REQUIREMENTS IN LIGHTING OF LOBBY 
AND RECEPTION Room. 


The main entrance of the hospital, a lobby or 
reception room gives the patients and visitors 
their first impressions of the institution. The 
lobby of the more pretentious building usually 
receives special decorative treatment at the hand 
of the architect, being finished in marble with 
suitably decorated walls and ceilings. The col- 
umns, stairways and elevator entrances are in 
artistic harmony. An ornamental type of light- 
ing fixture, in keeping with the decorative 
scheme, is therefore essential to this part of the 
building. Here, if anywhere, money can be ex- 
pended on massive fixtures to gain harmony in 
decoration. At the same time, special precau- 
tions must be taken that the light sources are not 
glaring. This would preclude the restful at- 
mosphere desired. 

If direct lighting is used, suitable means must 
be taken to screen the lamp filament from view 
by the use of diffusing shades or globes. The 
indirect system inherently takes care of this fac- 
tor. A combination of one or more pendent 
ceiling fixtures with harmonious wall brackets 
will provide an even distribution of illumination. 
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Typical Arrangement of Outlets in Wards of Both Square 
and Rectangular Type. 


To facilitate entrance and egress an intensity in 
the neighborhood of 2 foot-candles is desirable. 
With well-diffused direct lighting or indirect 
systems, this value can be obtained by providing 
approximately 0.5 watt per sq. ft. of floor area. 
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If surroundings are particularly dark this value 
should be increased somewhat. 

In the larger buildings the reception rooms 
adjoin the lobby and are fitted up more or less 


Indirect System in a Ward of Oblong Shape, Using Single 
Row of Outlets. 


as residential living rooms, being provided with 
easy chairs and tables for the comfort of those 
waiting who wish to read and write. Two prac- 
tices in lighting apply to such rooms. The first 
provides a sufficient intensity, say 3 or 4 foot- 
candles, through the entire room from suitably 
placed overhead units; the other, which is more 
comfortable and quieting, provides merely a low 
intensity of general illumination and supple- 
ments this with a number of suitably placed and 
properly shaded local table or floor lamps. This 
arrangement gives a touch of light here and there 
which is artistic and restful. 

Small hospitals and dispensaries, of course, 
do not have an elaborate lobby or reception room, 
and often utilize part of a corridor for this pur- 
pose. A moderate intensity of 3 to 4 foot-can- 
dles of well-diffused light should be provided in 
this part of the building, with the standard type 
of equipment used for corridor lighting. 

The present lighting, as pointed out above, of 
a high percentage of the institutions leaves much 
to be desired. Of the 100 hospitals inspected 
only five have their lobbies and reception rooms 
lighted in a manner which would be deemed sat- 
isfactory to the experienced lighting engineer. 
Over 14% were illuminated by glaring incandes- 
cent lamps without any means of shielding the 
light, while 15% had a single gas jet as their 
only lighting. 


CORRIDORS ARE Best LIGHTED BY MEANS OF 
INDIRECT SYSTEM. 


The hospital corridors or passageways are 
usually provided with hard surfaced walls, ceil- 
ings of light color and white tile floors which can 
be readily cleaned.. To be in keeping with the 
modern sanitary conditions the lighting fixtures 
should be of a simple construction, easily 
cleaned, and non-dust-collecting. They should 
be so arranged that direct rays will not strike the 
eyes of the patients. 

The totally indirect method is desirable for 
lighting corridors of buildings where the highest 
standards prevail. The system of direct light- 
ing, employing a compact ceiling fixture with a 
suitable diffusing reflector, also furnishes good 
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illumination and is widely used. There are 
many types of sanitary fixtures designed exclu- 
sively for hospital use, being dust-proof with 
enamel finish. 

As only sufficient light need be furnished to 
permit easy passage, an intensity of 1 foot-candle 
is adequate. For direct lighting an allowance 
of 0.25 watt per sq. ft. of floor area will give the 
required illumination, providing the surround- 


Inclosing Glassware Diffuses the Light in This Square- 
Shaped Ward for Generai IJiumination. 


ings are light in color. This value should be in- 
creased slightly if surroundings are dark; for 
example, a corridor 8 ft. wide. might well be 
furnished with 25-watt Mazda lamps in direct 
lighting reflectors or globes on 12-ft. centers. 

The investigation of hospital buildings before 
mentioned indicated that the same condition of 
inadequate illumination exists in the corridors as 
in the lobbies. Only 20% are lighted to the de- 
sired intensity. Half of those which were in- 
adequately lighted had sufficient wattage, but 
poor application resulted from use of inappro- 
priate fixtures. The remainder were not pro- 
vided with sufficient outlets and used glaring 
light sources. 


INDIRECT LIGHTING SystEM Best SUITED FOR 
HospitrAL WARDS. 


The ward is essentially a sick room for ac- 
commodating a number of patients at the same 
time. The size is determined largely by the pur- 
pose for which the hospital is used. They gen- 
erally are provided with hard surfaced walls and 
ceilings of light color, and floors of glazed sur- 
face which may be readily cleaned. Typical 
wards of square and rectangular shapes with the 
usual arrangements of beds are shown in an ac- 
companying illustration. 

Owing to the fact that the patients’ eyes are 
directed toward the ceiling for hours at a time, 

the lighting must be of a nature that will not 
Strain or tire the eye. 

In the evening hours visitors are received who 
desire to move about or sit and talk with the 
patients; at this time also nurses and doctors 
perform their routine duties in preparation for 
the night. A well-diffused system of general 
illumination is necessary to provide lighting that 
will be sufficient for the ordinary purposes as de- 
scribed above. 

Localized lighting over the beds, additional to 
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the general system, are necessary. This should 
be of a character which will permit the patients 
to read or pass the time at other occupations re- 
quiring close vision without eye strain. It also 
is frequently necessary for the doctors or nurses 
to attend a patient at night, and they need a high 
intensity of illumination for the use of instru- 
ments, etc. 

All hospitals require the lights in wards to be 
extinguished after a certain hour, but a night 
light is necessary to enable the nurse or others 
to move about with ease and exercise the neces- 
sary supervision. 

Analyzing these requirements it is found that 
the totally indirect system is probably most suit- 
able for the general illumination, although semi- 
indirect units may be used if equipped with 
dense bowls. The direct method using totally 
opalescent globes may be utilized in small wards 
or in remodeled buildings where conditions are 
not favorable for indirect lighting. 

Two or more rows of ceiling outlets are neces- 
sary to provide even distribution of general illu- 
mination in wards which are square in shape, but 
the long narrow type require only a single row 
of fixtures as shown in the accompanying dia- 
gram. 

The proper intensity of general illumination 
for wards has been the subject for considerable 
discussion. The consensus of opinion, however, 
is that an intensity of 2 foot-candles on the bed 
level is desirable. 

If the indirect system is used with light sur- 
roundings the above intensity will be obtained 
by an allowance of 0.5 watt per sq. ft. of floor 
area. If surroundings are dark this should be 
increased slightly. For example, in the accom- 
panying sketch of a ward the dimensions of 20 
by 40 ft. give a floor area of 800 sq. ft. If the 
indirect method is to be used with light sur- 
roundings an allowance of 0.5 watt per sq. ft. 
would require a total of 400 watts to light the 
room. If three outlets are provided each fixture 
should have about 150 watts. Thus three bowls 
provided with three 50-watt lamps each would 
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Semi-Private Ward Lighted by Single Porcelain Enameled 
Totally Indirect Unit. 


be required to light the room to the desired in- 
tensity. 

Outlets with a bracket fixture for local lighting 
should be provided over or between the beds to 
furnish sufficient illumination for special pur- 
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poses, as explained above. There are several 
types of wall bracket fixtures available for this 
purpose. One fixture which reduces wiring 
costs and is very desirable combines the lamp 
and an extra receptacle in the same base. A 
base of white flat glass is attached to the wall, 
and an opalescent reflector conceals the source 
and directs the light on the bed. Beiow the lamp 
is located a flush receptacle to which portable 
lamps, heating appliances or instruments may be 
attached. The importance of providing an extra 
receptacle cannot be over-emphasized. It is ob- 
viously undesirable to remove the lamp from the 
lighting fixture every time energy is desired for 
these purposes and unless equipment such as that 
just described is provided, baseboard outlets at 
frequent intervals are essential. 

A common method of providing the night 
lighting is by use of low-wattage lamps, wired 
on a separate circuit in the fixtures for general 
illumination, which are kept in operation when 
all other lamps are switched off. A modern 
method for night lighting of wards is the placing 
of lights in the floor within trough reflectors cov- 
ered by clear plate glass. The light is, of course, 
sent to the ceiling and diffused downward. This 
arrangement gives a light of low intensity and 
precludes all possibility of annoyingly bright fix- 
tures. ; 

A somewhat more elaborate night lighting 
system uses individual floor lamps such as found 
in the modern Pullman sleeping cars. Small 
pockets lined with reflecting material are re- 
cessed in the baseboard. The light from low- 
wattage lamps shining through a set of baffles or 
louvres is cast in a narrow streak onto the floor 
between the beds, not visible to the patient, yet 
making all objects readily discernible. 

As a night light is intended to furnish just 
enough light to discern large objects, such as 


Tapping Off a General Lighting Unit for Illuminating the 
Medicine Chest. 


beds and doors, an intensity of 0.25 foot-candle 
is sufficient. An allowance of 0.1 watt per sq. 
ft. of floor area will give this result. Thus, in 
the accompanying sketch of the square ward, 
the dimensions of 30 by 30 ft. give a total area 
of 900 sq. ft.; an allowance of 0.1 watt per sq. 
ft. would indicate that a total of 90 watts was 
required for night lighting. A 25-watt Mazda 
lamp in each of the four indirect units shown is 
the solution. - 

The location of the nurses’ desk is generally 


an outlet should be provided for a phie de 
light to be used by the night nurse in Making up 
the records, etc. A wall bracket or other suit- 
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able lamp should also be provided over the chart 
rack to permit its examination at night. 

- The medicine cabinet should be provided with 
suitable light during the night, so that the nurse 


Night View of Utility Room, Showing Local Lighting from ` 
Bracket Units. 


may select the proper container without groping 
or making mistakes. A simple method of ac- 
complishing this, and at the same time securing 
a night light, is shown in the sketch. ` The medi- 
cine cabinet is placed under a fixture and a drop 
light with rather dense translucent reflector is 
suspended over its glass top. 

Interesting figures are obtained from the in- 
spection of lighting conditions in hospital wards. 
Those equipped with both general and local illu- 
mination comprise only 42% of the total; 43% 
depended solely on general lighting, and 15% on 
local lamps alone. The indirect methods were 
used in 10% of the wards which possessed gen- 
eral systems. Bare lamps on fixtures and drop 
cords composed 14%, and gas lamps 2%. Prop- 
erly lighted wards comprise only 4% of all those 
visited, and over 90% did not exceed 1 foot- 
candle in intensity. 7 

The small utility rooms for washing appa- 
ratus, sterilizing, preparing food trays and the 
like located adjacent to ward or in other parts 
of the building, as well as the dressing and 
nurses’ rooms, should be lighted by a suitable 
ceiling fixture and have local units over sinks, 
sterilizing apparatus or desks, as the case might 
be. Baseboard receptacles should be provided 
in all of these for use with portable devices. 


LIGHTING IN PRIVATE Rooms Can Be ELAB- 
ORATE AND DECORATIVE. 


The private room in the hospital resembles a 
bedroom which has been especially equipped for 
the care of the sick. In many instances it is 
highly decorated with luxurious surroundings, 
similar to one in a private residence. A well- 
diffused general illumination and local illumina- 
tion similar to that previously described may be 
used. The intensity need not be as high as in 
the ward, owing to the fact that it is used by 
fewer persons. The fixtures employed in light- 
ing may be somewhat elaborate and decorative 
to suit any particular interior. The indirect sys- 


at some convenient place near the eritrante, and „- tems are preferable for general illumination 


where conditions are favorable. 
The direct system may also be used for this 
purpose where indirect methods are not practical, 
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care being taken to provide suitable diffusing 
media. A central ceiling fixture should be sup- 
plemented by wall brackets or table lamps near 
the bed. These should be fitted with reflectors 


Semi-Indirect Fixture Provides General Illumination. 
Aided by Table Lamp and Bracket Unit. 


or decorative shades which will diffuse and di- 
rect the light where needed. 

If the combination wall bracket fixture and 
receptacle described before are not used, a sep- 
arate receptacle for heaters or instruments is 
necessary. Additional lamps over dressers or 
mirrors may be’ provided if conditions permit. 
The general illumination should be controlled by 
a wall switch near the entrance doorway, while 
the local or bed lamp must have a switch within 
convenient reach of the patient. 
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Only about 10% of the hospitals visited are 
properly lighted in the private rooms. The rest 
employ single fixtures with ineffective reflectors 
or bare lamps. 

(To Be Continued.) 


SWISS RAILWAYS TO PUSH ELECTRI- 
FICATION PROGRAM. 


In connection with approving terms of a $25,- 
000,000 loan in the United States for the Swiss 
federal railways, the national council has just 
recommended to the railway authorities that all 
construction work which is not of an urgent or 
indispensable character be suspended. It is stated 
that whatever funds are available will be usec so 
far as possible to push the electrification pro- 
gram, which is already well advanced on the 
Gotthard line. The difficulty of obtaining coal 
and its high cost make it urgent that the Swiss 
railways develop and utilize as rapidly as possi- 
ble the tremendous water-power resources of the 
country which are still untouched. 


PURCHASES MINORITY INTEREST IN 
RADIO CORPORATION. 


The American Telephone & Telegraph Co., in 
order to carry out the purposes of the recent 
agreement with the General Electric Co. to co- 
operate in advancing the art of radio transmis- 
sion and communication, has purchased a minor- 
ity interest in the Radio Corporation of America. 
W. S. Gifford, vice-president of the American 
Telephone & Telegraph Co., has been made a 
director of the Radio Corporation of America. 
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Adequate and correct lighting plays an important part in the success of the small store, shop or restaurant. 
- The smaller places must depend on attractive displays, pleasant surroundings and individual service to get and hold 
their patronage. Distinction is gained for that store, the interior of which is flooded with the soft, even, glareless 
radiance of harmonious lighting. It creates the right atmosphere. In the reproduced photograph of Pulako’s Candy 
Store at Erie, Pa., the noticeable absence of sharp, deep shadows and the even, clear glow which fills the whole 


place is both pleasing and restful. 


September 11, 1920. 


Lighting Fixture Standardization 


405 


Idle Capital Is Released and Manufacturing Costs Are Re- 
duced by Elimination of Many Useless Fixtures—Buyers Make 
Selections More Easily From Smaller Assortment of Designs 


By CHARLES H. HOFRICHTER 


Secretary, National Council of Lighting Fixture Manufacturers. 


The National Council of Lighting Fixture 
Manufacturers realized at the very beginning of 
its organized work that one of its greatest 
avenues of service to the industry would be along 
the lines of standardization of the parts and 
fittings used in the construction and manufacture 
of its product. In an industry such as this, that 
never had been organized or co-ordinated in any 
way until the formation of the National Council 
of Lighting Fixture Manufacturers, and where 
each one gave expression to his own ideas of 
that which he considered either artistic or use- 
ful, there is bound to be produced an abundance 
of incongruities that sooner or later create a 
chaotic and confusing number of items. Many 
of these items are intended to, and really do, 
answer the same purpose and only differ slightly 
in shape or form. i 

In this industry there had grown up such a 
conglomerate mass of mis-matched and ill-mated 
articles that the ordinary buyer, when getting 
quotations on items supposed to be standard and 
staple articles, always had to ask for samples or 
specify dimensions and gauges of metal and then 
watch the goods very carefully when they were 
received to see that they were up to specifications 
of size and gauge. Instead of continuing such a 
practice, the industry is now building the founda- 
tions of standardization so that a buyer of staple 
articles will merely have to note on the order or 
request for quotation that the goods desired must 
be made and finished according to the standards 
of the National Council of Lighting Fixture 
Manufacturers. It might also be stated that 
ultimately it is hoped to have standards perfected 
to’ such a degree that they may be filed in the 
offices of architects who, instead of writing out 
detailed specifications of how lighting fixtures 
are to be made and what they are to be made of, 
can merely specify that all fixtures to be fur- 
nished for a proposed building or structure shall 
be made according to the specifications and stand- 
ards of the National Council of Lighting Fixture 
Manufacturers. 


QUESTION OF ARRIVING AT SATISFACTORY BASIS 
OF AGREEMENT. 


Some of our friends do not hesitate to call 
attention to the fact that the road to be traveled 
is a long one, and register doubt as to ever being 
able to reach its end. We do not dispute the fact 
at all that the road is a long one, but we have our 
own opinions as to being able to accomplish the 
ultimate purpose. At least it is felt that a start 
has been made and the object aimed at is known. 
When going anywhere, one of ‘the principal 
things to know is just where and how you expect 


to arrive. It has already been indicated where 
we expect to arrive, but the how of it is another 
question. Only those who have in some manner 
tackled such a problem know the many little 
kinks and differences that must be met and over- 
come in order to arrive at some satisfactory 
basis of agreement. For example, there are now 
in hand a number of samples of 2'4-in. socket 
covers made by ten different manufacturers, and 
while they are all intended to answer the same 
purpose there are no two of them exactly alike 
as to shape or contour. There are almost as 
many different gauges of metal as there are 
shapes, and there are not more than two of them 


-that are alike in the rolling of the bead, placing 


of the bushings, sizes of the screws, depth of 
skirt or clearance for the glassware. 


ENGINEER ENGAGED TO STUDY SAMPLES. 


The couneil has engaged an engineer to pull 
these samples to pieces and study their contour, 
the gauges of metal used, the sizes of glassware, 
the kind of bushings and screws and their length, 
the thread and its pitch, the smoothness and 
porosity of the metals, the sizes of the beads, the 
depth of the skirt and all other details of this one 
particular part. After he has concluded his 
studies he will make up a drawing of a proposed 
standard. Copies of this proposed standard 
drawing will then be sent to all manufacturers 
whose samples were examined and pulled to 
pieces, the idea being that they may make sug- 
gestions and criticisms and, drawing from their 
practical experience, say why or why not it 
should be thus and so. After their comments 
have been received and studied a revised draw- 
ing will be made for an approved standard. This 
new drawing will then be presented to the Na- 
tional Executive Committee for its final approval, 
after which it will be ready for distribution to 
the membership for use as the national standard 
of this organization. 

To some this may seem a long way around, 
but we are new to such a task as this and natur- 
ally must feel the way along until such time as 
experience will teach a better and shorter way or 
until we are able to draw sufficiently on the ex- 
perience of others to make it possible to over- 
come or avoid the difficulties they have learned 
to master. We have already been in touch with 
the American Engineering Standards Commit- 
tee and, while we have not yet done so, we hope 
to establish a working basis with them if such an 
arrangement will help our cause along. 

It may be added further that, since the or- 
ganization of the council, considerable stress has 
been laid on the fact that the entire product of 
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lighting fixtures should be more standardized and 
that designs similar in makeup and appearance 
should be weeded out. It is safe to say that 
there is not a manufacturer belonging to this 
organization who has not benefited by this wave 
of “cutting down the line,” as it is popularly 
called among the trade. In some instances lines 
have been cut to as low as one-third their for- 
mer size, and in many instances to one-half or 
two-thirds. This in itself has meant no small 
item to the industry as a whole. Salesmen do 
not have as large and confusing lines to show 
buyers, and the buyers are more satisfied with a 
smaller line if it is inclusive. Orders are re- 
ceived for certain numbers in larger quantities, 
and more orders come in for the same numbers 
than before. This simply means that the factories 
may be run on a better and more standardized 
basis than when the business required production 
of a greater variety of equipment. 

Catalogs are not required to carry quite so 
many old or obsolete patterns as were carried 
heretofore. Many of these old styles were listed 
more to fill up space and make a showing than 
to sell. Last, but not least, a great deal of idle 
capital, tied up in patterns, tools and jigs for 
making one or two of these few obsolete num- 
bers during the course of the year, has been re- 
leased and the manufacturer has been able to 
carry a larger stock of those materials that were 
moving in quantities. Such an arrangement in- 
cidentally makes possible better deliveries on 
these certain items that are in demand. 

It is believed that, since this standardization 
propaganda has been circulated during the last 
year and a half, no less than $500,000 has been 
converted into more liquid capital. This con- 
version of idle to useful capital has added a new 
working value to the industry. 


EXTENDING SCOPE OF SPECIAL COM- 
MERCIAL COURSES. 


Arrangements have been completed by the 
faculty of the engineering school of Pennsyl- 
vania State College to so arrange certain branch- 
es of its curriculum that its graduates will be 
available for employment in the technical and 
factory departments of the Western Electric Co. 
Particular attention will be devoted to develop- 
ing executive possibilities in the students. 

The Western Electric Co. has similar arrange- 
ments with several other educational institutions 
at the present time and in addition maintains a 
post-graduate course for its own personnel at 
Columbia University. It is also extending the 
scope of the special commercial courses which it 
offered its non-technical employes a few years 
ago. 


AWARD WESTINGHOUSE ENGINEER- 
ING SCHOLARSHIPS. 


The war memorial scholarship committee of 
the Westinghouse Electric & Manufacturing Co. 
has announced as the winners of the four schol- 
arships for the coming college year, 1920-21: 
Alva C. Corrao, small motor drafting depart- 
ment; Henry Gardiner Symonds, son of N. G. 
Symonds, manager industrial sales division, 
Chicago oftice; J. Dale Seabert, transformer en- 
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gineering department, and Herbert R. Hillman, 
son of William A. Hillman, who has been a ma- 
chinist in the works of the R. D. Nuttall Co. for 
27 years. 

These war memorial scholarships were estab- 
lished in 1919 as a means for perpetuating the 
memory of those employes of the Westinghouse 
company and its subsidiaries who took’ part in 
the great war. Each scholarship carries with it 
the annual payment of $500 for a period not to 
exceed four years. The payment is to be ap- 
plied towards an engineering education in any 
technical school or college selected by the suc- 
cessful candidate and approved by the scholar- 
ship committee. 


SELLING THE LIGHTING IDEA TO 
THE GENERAL PUBLIC. 


Saratoga Springs, N. Y., Entertains 60,000 People at 
the Inauguration of a New Street- 
Lighting System. 


Selling the lighting idea to the public on a 
large scale is what the city of Saratoga Springs, 
N. Y., did on June 19, when a new system of 
street lighting was inaugurated with a hghting 
carnival which was attended by nearly 60,000 
persons from Central New York, more than the 
famous watering resort had entertained in years. 

A new ornamental lighting system known as 
the “Duoflux” was installed under the direction 
of W. D'A. Ryan, director of the Illuminating 
Laboratory of the General Electric Co., Schen- 
ectady, N. Y. This is the first system of its kind 
to be operated anywhere in this country. 

The’ duoflux lighting system, a product of 
much engineering research, makes it possible to 
shift from a high to a low candlepower by means 
of relay cutouts installed in the fixture casings. 
The cutouts are operated by short-circuiting the 
supply transformer at the power station, and 
serve to disconnect a large lamp and connect, in 
its stead, a small lamp mounted in the same 
globe. In this manner the change from high to 
low candlepower is accomplished without a dup!i- 
cation of lighting circuits. 


Two Lamps oF DIFFERENT SIZE ARE MOUNTED 
IN EACH GLOBE. 


The 140 main street standards are equipped 
with two globes, each globe containing a 1000 
and a 250-candlepower lamp. The smaller lamps 
are suspended directly above the larger ones. 
Lamp standards installed in Congress Spring 
Park are similar in design to those used on the 
city streets, but have only a single 250-candle- 
power type C lamp with each standard. There 
are 53 of the modified lamps in the park system. 
The standards, with the ornamental globes of 
special design, present a particularly pleasing 
appearance both in the park and on the city 
streets. j 

The installation at Saratoga Springs was 
financed at a cost of about $42.000 by the Adi- 
rondack Electric Power Corp., Glens Falls, N. Y.. 
and the city has signed a contract for service at 
a cost of $13,000 a year. For this expenditure 
the city will get several times the amount of 
light from the old system of Goo-candlepower 
mast-arm units. In addition to the increased 
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Views of Street-Lighting Installation at Saratoga Springs 
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illumination, the appearance of both the park and 
the streets will be much improved by the sub- 
stitution of truly ornamental fixtures for the old 
units. 

After midnight, aken the large lamps are ex- 
tinguished, the city has approximately four times 
the candlepower of the original system, and in 
the early evening the streets are practically tlood- 
lighted by the large units. The celebration attend- 
ing the official lighting included folk dancing 
under an arch of jewels illuminated by search- 
lights, fireworks, band concerts, and a parade 
with decorated floats and illuminated airplane 
exhibitions. 

From an electrical merchandising standpoint 
the affair presented many points of interest to 
central-station men, dealers and the trade in gen- 
eral. It demonstrated the unusual interest of 
the public in modern lighting and at the same 
time served as an example of what may be done 
in many other cities, both large and small. 


REFLECTION OF LIGHT EXPLAINED 
BY ELECTRON THEORY. 


' By TERRELL CroFT. 


When a column of æther light waves impinges 
on an object the “light” due thereto is either 
transmitted through the object, reflected from 
the object or absorbed by it, depending on the 
nature and properties of the material comprising 
the object. However, all or a part of the light 
may be absorbed, reflected or transmitted. If the 
object is of a material which is a good reflector, 
practically all of the light will be reflected, very 
little absorbed and possibly none transmitted. If 
the object is a good absorber, a piece of black 
cloth for example, practically all of the incident 
light will be absorbed and very little reflected and 
transmitted. If the object is a good transmitter 
—transparent—practically all of the hght may, 
under certain conditions, be transmitted and very 
little reflected or absorbed. Some light must pe 
reflected from every object which we see, other- 
wise we could not see the object. 

The objects (luminous sources excepted) 
which we see about us are, then, visible to us 
only for the reason that they reflect a portion of 
the zther waves which are originated by some 
luminous source. These originating waves then 
impinge on the objects from which they are re- 
flected to the retinas of our eyes. 

Every kind of matter—everv sort of object— 
is composed of electrons which, for the most 
part, are revolving in circular orbits. When 
light impinges on the surface of an object some 
or all of the incident ether waves are stopped by 
the matter—revolving electrons—at or near th 
surface of the object. If the material of which 
the surface of the object is composed is such that 
the electrons in the atoms comprising it are capa- 
ble of rotating at such speeds that they can vi- 
brate at the same rate as the impinging ether 
waves, then they do vibrate at that rate. New 
trains of waves are generated bv these vibrating 
electrons in the object and the light is then said 
to he reflected. 

Vf the ether waves of all visible frequencies— 
white hght—impinge on the object and there are 
electrons comprising the different atoms in the 
surface of the object which are capable of vi- 


ible by reflected light. 
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brating at all of these visible frequencies, then 
the light reflected by the object will be white 
light and the object will appear white to the eye. 

If the electrons in the surface of an object are 
capable of vibrating only at some definite fre- 
quency, corresponding to the wave length or fre- 
quency of some particular color, and if white 
light impinges on that object, only light of that 
particular color will be reflected to the eye. The 
object will then appear to be that of color. Thus, 
if the electrons in the atoms in the surface of a 
book cover are capable of vibrating only at the 
frequency corresponding to that of red light, and 
white light impinges on the cover, the reflected 
light from the cover will produce on the retina 
of the eye the color sensation of red. This sen- 
sation will be transmitted to the retina of the eve 
by the optic nerve and then the observer sees a 
red book cover. 

If the light impinging on an object is not white 
light, but is due to only the certain wave length 
corresponding to some certain color such as red. 
when that light falls on an object it can stimulate 
in the surface of the object only those electrons 
which are capable of vibrating at the frequency 
corresponding to red light. Hence, if the sur- 
face of the object does contain electrons capable 
of vibrating at red-light frequency, the light re- 
flected from it to the eye will be red light or 
light of a reddish hue. If the surface of the 
object does not contain any electrons canable of 
vibrating at the red-light frequency, then none 
of the red- light rays can be reflected to the eye 
and the object will appear black. 

Considering the illustrations further. if there 
are no red-light waves in the light impinging on 
an object, it is obvious that none of the electrons 
in the surface of the object can be made to vi- 
brate at red-light frequency and no red light can 
be reflected from it. Thus, the red book cover 
referred to above if viewed in the greenish light 
of a mercury-vapor lamp (the light from this 
lamp contains no red rays) will appear black. 

The important thought in this electronic theory 
of reflection is that when the light waves from 
a luminous source impinge on an object, these 
waves are arrested by the electrons in the atoms 
of the object: However, the electrons in the 
surface of the object may, under the conditions 
defined above, originate new trains of zther 
waves to the eye whereby the object Lecomes vis- 
Reflection of light, prob- 
ably, does not then involve the redirection of the 
original incident waves. It, so it is believed, in- 
volves the generation and transmission of new 
trains of «ether waves to the retina of the human 
eye. 


COMPETITION FOR MOTION-PICTURE 
- SCENARIO. $ 


A competition has been announced by Richard 
H. Rice, manager of the Lynn (Mass.) works 
of the General Electric Co., for a scenario or 
plan for a motion picture which will illustrate 
by events in an industrial establishment the 
benefits accruing to all concerned by the practice 
of fair płay and the attainment of a spirit of co- 
operation. For the best effort $50 will be paid, 
for the second $25, and three prizes of $10 each 
for the third, fourth and fifth contributions in 
order of merit. 


September 11, 1920. 
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EDITORIAL COMMENT 


Standardization of Lighting 
Fixtures 


~- Along with other branches of the electrical in- 
dustry, the producers of lighting fixtures have 
combined their efforts in the interests of stand- 
ardization and have formed an organization 
known as the National Council of Lighting Fix- 
ture Manufacturers. This organization has been 
in existence for only a little over a year and al- 
ready is able to report visible evidences of the 
results of its efforts. On another page of this 
issue appears an outline of some of the things 
already accomplished. 

What the fixture manufacturers are now do- 
ing, for their own benefit and for the benefit of 
the public, should be done by every other class 
of manufacturers. If a business subject to all 
the influences surrounding the design, manufac- 
ture and marketing of lighting fixtures can be or- 
ganized and standardized, surely other commod- 
ities can be produced in accordance with fixed 
plans that would result in advantage to all par- 
ties concerned. The electrical industry stands 


out as an example of progress, no other impor-. 


tant industry having been able to keep pace with 
it during the past 40 years. The efforts being 
put forth in the interest of standardization bid 
fair to maintain the industry in its position of 
leadership in the years that are to come. | 

Standardization of lighting fixtures does not 
mean that the customer will have only one or two 
types from which to select, but rather that there 
will be a variety of types and styles of a known 
quality. Instead of being offered a number of 
supposedly standard products, all looking very 
much alike, but in reality being of widely differ- 
ent quality, the customer will be given the op- 
portunity of selecting fixtures to suit his artistic 
tastes without having to study the details of man- 
ufacture to assure himself against disappointment 
in the end. Uniformity of sizes in many details 
results in an interchangeability of parts without 
the sacrifice of strength, beauty or cost. The 
public will Benefit by the new order of things, 
as it always has benefited by the past progress in 
the industry, but the industry will also continue 
to benefit by its own progress and by the rewards 
resulting from the approval of the public. 

The fixture manufacturers are to be congratu- 
lated on the success already attained in their own 
work. They are also to be commended for tell- 
ing others of their success in a spirit of frankness 


that cannot help but work for good. Other 


branches of the industry will do well to consider 
carefully before giving up the idea that their 
product can be reduced to standards. Harmony 
and a little concerted effort will find a way around 
or through the hardest of problems. 


Convenience Outlets in the Home 


One of the besetting sins of Americans is their 
preference for appearance rather than worth, 
particularly when either must be sacrificed. The 
man who purchases a suit of clothes is concerned 
principally with its appearance. Likewise, the 
man who builds a house is concerned, generally, 
first with appearance and afterward with con- 
venience and durability. And even such thought 
as he gives to convenience is concerned with 
convenience for the present. His house must 
look well from the outside no matter if tin is 
used in the valleys of the roof instead of the more 


nearly permanent copper. Also, the house must 


look well if the hardware is made of material 
that will rust, if joists and purlins are knotty, 
and if an adequate supply of outlets for the 
household electric devices that are sure to be 
used later on is not provided. It seems that the 
American desire to “make a showing” at the 
least possible expense is consuming, although 
one’s better judgment admits that appearance is 
a less economical quality than convenience if 
economy in either is to be observed. 

This characteristic is unfortunate when it in- 
fluences the construction of the home. To fail 
to build into the invisible portions of a house all 
of the accessories that proper living conditions 
and modern household devices demand when the 
house is being erected is far. from economy. 
Their cost then is trifling. Once the house has 
been completed, their cost in itself is consider- 
able. But what is more important than mone- 
tary expense is the interval of unsettled condi- 
tions that transpires while the accessories are be- 
ing installed, the dirt and refuse that pervades the 
house meanwhile, and the fact that the installa- 
tion hardly can be as satisfactory as if they had 
been built in when the house was erected. 

No greater mistake can be made than to sac- 
rifice convenience of the home for appearance. 
It should be remembered that convenience sat- 
isfies the occupant, but appearance satisfies the 
neighbor. The prevailing American idea seems 
to be to construct the house and adapt the ac- 
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cessories to it. A more nearly scientific and 
economic plan is to design the accessories, such 
as lighting, plumbing and heating systems, and 
build the house around them. But the best and 
cheapest plan is to design house and accessory 
systems concurrently. The simple case of prop- 
erly located outlet boxes proves the soundness 
of this reasoning. If the outlets are arranged 
in their proper places in the baseboard, the 
amount of work required to attach a vacuum 
cleaner at intervals throughout the year cer- 
tainly is small compared to the amount required 
to attach it to a socket hung from the ceiling. 
If it is not possible to install the outlet boxes 
after the house is constructed, the housewife 
must continue the unsatisfactory practice of us- 
ing the lamp socket. And the whole dithculty 
arises because someone had a greater preference 
for external appearance than for convenience. 


Co-operation Needed to Satisfy the 
Customer : 


Who is responsible for the il feeling that 
some people express whenever “electric lights” 
become the subject of conversation? Everyone 
in the industry has met any number of individ- 


uals who seem to take pleasure in condemning 


their lighting service or equipment, or in telling 
that they cannot use this or that device. To be 
sure there are a great many more satisfied users 
of electrical service and conveniences than there 
are dissatisfied ones. The disgruntled customer 
represents a very small minority, but, by his 
continual activity, he plays a considerable part in 
the molding of public opinion. A single indi- 
vidual may prevent a dozen prospects from be- 
coming customers by telling how the service is 
unsatisfactory, how the lights burn out, how the 
flatiron does not heat properly, how the fuses 
blow at a particularly inopportune time, how the 
house caught fire from the wires, etc. 

All of the things named do happen, although, 
to the credit of the industry, accidents of real 
consequence are quite rare. But who is to blame 
for the activity of the individual who spreads 
the doctrine of dissatisfaction and discontent? 
Undoubtedly certain individuals complain with- 
out any excuse whatever, but, on the other hand, 
there are many instances where a customer pays 
his money for energy, construction work, appli- 
ances and fixtures, and then fails to receive a 
full measure of service. 

The individual householder is not to blame if 
he does not know how to design the illumination 
or to lay out the wiring for his home. Neither 
is he to blame for not knowing how to select 
appliances suitable to his needs. The house- 
holder has paid his money for the tangible things 
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which he can see in the form of fittings, fixtures 
and meter readings, but still does not receive 
that intangible thing called service, which, after 
all, is what he intended to secure. The con- 
tractor who wired the house is not responsible 
for unsatisfactory service. The contractor did 
his work according to the existing regulations 
and made only a reasonable profit on the job. 
The dealer who sold the fixtures, lamps and ap- 
pliances is not to blame because the customer, 
as a rule, makes his own selection from among 
the types and styles available. The central-sta- 
tion company 1s not to blame for poor service 
because it maintains a fairly uniform pressure 
on the customer’s service connections at all hours. 

A dissatisfied customer cannot settle the blame 
for his difficulties on anyone, and so often be- 
comes a spreader of discontent. These people 
seldom discontinue their own service, but do not 
often use all that they should and many times 
prevent others from taking service or from 
making the most of what they have available. 
It is this lack of full utilization that costs the 
industry heavily in profits and costs the public 
equally heavily in lack of convenience and ser- 
vice. Obviously, as the dissatisfied customer 
found, no single individual or agency is to blame 
for poor service, but all are to blame collectively. 
The central-station company, the contractor and 
the dealer have all rendered a good measure of 
service for the price paid, but in many cases 
these three agencies have rendered service that 
did not completely harmonize one with the other. 

Co-operation is the only means available to the 
industry to effect a complete organization of ef- 
fort that will give the customer the service sat- 
isfaction for which he pays his money. Central- 
station companies, contractors, dealers and man- 
ufacturers are organized among themselves to a 
certain degree, but organization between the 
various groups is woefully lacking and very 
much to be desired. With the contractor build- 
ing his circuits to fit the service. of the central- 
station company, and to harmonize that service 
with the fixtures and appliances sold by the 
dealer, the customer is assured satisfaction. 
Under such conditions the home will be well 
lighted and provided with appliances, the con- 
tractor will have work to do, the dealer will have- 
equipment to sell and the customer will pay and 
be satisfied. With an active organization work- 
ing for the common interest, the few remaining 
customers having a measure of difficulty can be 
cared for without imposing an unduly heavy 
burden on anyone. With all customers receiv- 
ing a full measure of service, and with all re- 
lated interests working in mutual understanding 
and harmony, the entire industry is bound to be 
placed on a higher business and financial level. 


September 11, 1920. 
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THE WEEK’S NEWS 


Reports of Important Meetings, Developments and Other Happenings of the Electrical 
Industry and Its Allied Interests 


NEW ISSUE OF STOCK BY PHILADEL- 
PHIA ELECTRIC CO. 


Proceeds of Sale to Be Used for Construction Re- 
quirements, Enlarging Distributing System 
by Additional Substations, Etc. 


On Sept. 1 a meeting of the stockholders of 
_ the Philadelphia Electric Co. was called for the 
purpose of taking action upon an issue of $15,- 
000,000 of 8% cumulative preferred stock, and 
authority was granted to increase the authorized 
capital stock of the company from 2,000,000 
shares of the par value of $25 each to 2,600,000 
shares of the same par value. The officers of 
the company were instructed to issue for cash at 
par 240,000 shares of 8% cumulative preferred 
stock at $25 each, aggregating $6,000,000 to the 
holders of the common stock of the company. 

The proceeds of the sale of this stock are to 
be used for construction requirements made nec- 
essary by the great demand upon the capacity of 
the company’s system, including the new gener- 
ating station at Beach and Palmer streets, Dela- 
ware river, and enlarging the distributing system 
by additions to existing substations and lines, 
and the construction of an additional substation. 
The first section of this generating station is rap- 
idly nearing completion. It is designed to house 
100,000 kw., and two units of 30,000-kw. capac- 
ity each are expected to be in service in time to 
take care of the coming winter’s load. 

The full capacity of the system had been 
reached by the fall of 1919 and these additions 
are designed to take care of not only the in- 
creased demands upon the part of the company’s 
old consumers but for additional contracts num- 
bering over 20,000, which have been made dur- 
ing the first seven months of this year. The 
generated output of the stations for the present 
year to date is over 25% greater than that of 
last year. 


IRON AND STEEL ELECTRICAL EN- 
GINEERS TO MEET. 


Plans Outlined for the Annual Convention to Be 
Held at the Pennsylvania Hotel in New York 
City Sept. 20 to 24. 


The. Association of Iron and Steel Electrical 
Engineers will hold its annual convention in 
New York City on Sept. 20 to 24, with head- 
quarters at the Pennsylvania Hotel. The pro- 
gram for the four-day meeting is as follows: 

On Monday morning, Sept. 20, there will be 
registration of members and a business session, 
with reports of committees and election of offi- 
cers. In the afternoon W. A. Cornwell will 
give an address on “Practical Education of Steel 
Mill Electricians,” followed with a paper by 


Walter Greenwood on “Relation of Standardiza- 
tion in Electrical Equipment to Safety.” 

At Tuesday morning’s session, D. M. Petty 
will talk on “Power Transmission for Industrial 
Plants,” and A. L. Freret will discuss the sub- 
ject of “Underground Transmission.” An ex- 
cursion has been arranged for the afternoon. 

The addresses slated for Wednesday consist 
of “Some Considerations in the Determination 
of Auxiliary Drives,” by Gordon Fox; report of 
the electrical development committee by E. S. 
Jefferies, chairman, and “The Reversing Electric 
Mill Considered from the Standpoint of Ton- 
nage,’ by K. A. Pauly. The annual banquet 
will be held on the evening of Sept. 22. 

The morning session of Thursday will be 
opened with an address by T. E. Keating on 
“Centralized Turbine Generating Stations for 
Steel Mills,” which will be followed by R. H. 
Keil on “Current Limit Reactance.” In the 
afternoon the report of the electric furnace 
committee will be presented by Chairman E. T. 
Moore. 

The report of the Standardization Committee 
will be submitted by W. T. Snyder, chairman, 
on Friday morning. The afternoon will’ be set 
aside for an excursion. 


EXECUTIVE COMMITTEE OF N. E. L. 
A. HOLDS MEETING. ° 


National Budget Approved—Plans Made to Protect 
Member Companies from High Coal Prices— 
Arrange for Big Meeting in December. 


Representatives of electrical manufacturers 
attended an executive committee meeting of the 
National Electric Light Association for the first 
time, when on Sept. 1 a meeting was held at the 
association headquarters in New York City. The 
meeting was very representative of the country, 
several presidents of geographic divisions being 
present, and E. M. Herr, president of the West- 
inghouse Electric & Manufacturing Co., and 
E. W. Rice, president of the General Electric 
Co., representing the manufacturers. W. A. Lay- 
man, president of the Wagner Electric Manufac- 
turing Co., was unable to attend the meeting. 

Others present were: President Martin J. 
Insull; Vice-Presidents M. R. Bump and Frank 
W. Smith; H. C. Abell, treasurer; W. H. At 
kins; T. D. Crocker, president, North Central 
Division; C. R. Hayes, president, New England 


Section; E. W. Lloyd; W. C. Lounsbury, presi- 


dent, Great Lakes Division; W. R. Kenney, 
president, Pennsylvania Electric Association ; 
Walter Neumuller; E. A. Phinney, president, 
Rocky Mountain Division; O. H. Simonds, pres- 
ident, Middle West Division; M. S. Seelman, 
chairman, Commercial Section; Leon H. 
Scherck, president, Eastern New York Section; 
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M. S. Sloan, vice-chairman, Public Relations 
Section; J. C. Van Duyne, chairman, Accounting 
Section : M. H. Aylesworth, executive manager ; 
S. A. Sewall, acting secretary; A. J. Marshall, 
committee secretary; Fred W. Herbert, superin- 
tendent, service department; George F. Oxley, 
director of publicity; W. J. Canada, electrical 
engineer; Eugene Vinet, secretary, Canadian 
Electrical Association. A. B. Lisle, H. T. Sands, 
R. S. Hale and R. V. Prather, secretary, Great 
Lakes Division, attended as guests. 

The national budget, including budgets for the 
four national sections and the thirteen geo- 
graphic divisions, was presented, discussed and 
approved. The budget covers all activities of 
the association, including the activities which the 
geographic divisions will carry on in line with 
the new program of the association. 

A report of the membership committee 
showed a net gain of 287 members over a year 
ago. 

Matters pertaining to the coal situation were 
discussed at length and every effort will be made 
by the National Electric Light Association to 
see that its member companies are protected, in 
so far as possible, from high prices and shortage. 

President Insull announced that Charles L. 
Edgar, of the Edison Electric Illuminating Co. 
of Boston, and M. S. Sloan, of the Brooklyn Edi- 
son Co., have been appointed members of the 
advisory board of the super-power survey along 
the Atlantic seaboard as representatives of the 
N. E. L. A., and that they had accepted the ap- 
pointments. 

A resolution passed by the American Water 
Works Association formally approving the 
grounding of secondaries of electric light sys- 


.tems to water-piping systems was endorsed by. 


the executive committee. 

°” No action was taken regarding the place at 
which the 1921 convention will pe held. 

Meetings of the executive committee will be 
held every six weeks at the call of the president. 
There will be two big meetings, one in December 
and one in March, at which it is expected that 
all presidents of geographic divisions and all 
other members of the committee will be present. 
The intermediate meetings will be for the trans- 
action of routine business which probably will 
be carried on by those members of the commit- 
tee living in the East and Middle West. 

The March meeting will be heid in Chicago at 
the same time the annual convention of the Illi- 
nois State Electrical Association, the Illinois Gas 
Association and the Illinois Electric Railway As- 
sociation are to be held. It is expected that the 
national executive committees of the American 
Gas Association and the American Electric Rail- 
way Association also will meet in Chicago at that 
time. 


ORGANIZE SUBSIDIARY OF WESTERN 
ELECTRIC CO. 


The organization of a new company in Argen- 
tina to take care of the telephone requirements 
of the countries in the lower part of South 
America is announced by G. E. Pingree. vice- 
president of the International Western Electric 
Co. It will be known as the Compania Western 
Electric Argentina and is expected to form an 
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important link in the group of subsidiaries which 
the American company has been establishing 
throughout the world during the past .few years. 

The capital stock of the new company consists 
of 5000 shares of 100 pesos each. Its headquar- 
ters will be located at Buenos Aires. H. C. 
Mitchell, who formerly acted as resident man- 
ager for the Western Electric Co. in South 
America, has been elected president of the Ar- 
gentine company. Americans are particularly 
interested in the new venture as the company has 
practically a virgin field. Previously all supplies 
required for the telephone system of Argentine 
and its neighbors were imported, a condition 
which seriously handicapped the growth of lines 
of communication below the equator. 


ISSUE ORDER TO CONSERVE POWER 
IN CALIFORNIA. 


The following order was posted Aug. 31 by 
State Power Administrator H. G. Butler to 
power companies and city mayors of central and 
northern California: “No electric energy shall 
be furnished or used for advertisements, notices, 
announcements or signs designating the location 
of an office or a place of business or nature of 
any business; for the external illumination or 
ornamentation of any building; for lights in the 
interior of stores, offices or other places of busi- 
ness when such stores are not open for business; 
for excessive street lighting intended for display 
or advertising purposes. This order shall not 
be construed to prohibit furnishing or using elec- 
tricity for such lights as may be required by law 
or public safety.” 

The order will remain in force until Oct. 1. 
The necessity for issuing such instructions is the 
power shortage owing to lack of rain in Califor- 
nia last winter. 


BUREAU FORMED TO STUDY MER- 
CHANDISING CONDITIONS. 


Westinghouse and Affiliated Companies Establish 
Bureau in New York City to Analyze Condi- 
tions in Electrical Appliance Market. 


The growth in the use of electrical appliances 
for household purposes has created a demand 
of large volume for certain electrical products, 
and has brought these products close to the gen- 


-etal buying public. Electrical goods have now 


become merchandise, and the jobber. and the con- 
tractor-dealer have taken on a new large and 
growing importance. 

In order to obtain maximum advantage from 
these changed conditions, the Westinghouse 
Electric & Manufacturing Co., the Westinghouse 
Lamp Co., and some of the affliated companies 
have joined in the formation of the “Westing- 
house Merchandising Bureau,” the purpose of 
which is primarily to make special studies of the 
problems of marketing electrical nrerchandise 
and to suggest plans which should result in se- 
curing the maximum benefits for all distribution 
of electrical merchandise. 

The bureau will make a special study of the 
various national electrical associations that are 
in any way connected with merchandising work, 
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such as the National Electrical Supply Jobbers 
Association, the National Association of Elec- 
trical Contractors and Dealers, the Commercial 
Section of the National Electric Light Associa- 
tion, the Society for Electrical Development, and 
others. Endeavor will be made to keep in touch 
with the local branches and sections of these 
organizations and act as a clearing house of in- 
formation between the various sales offices and 
in regard to meetings, presentations. of papers, 
speakers and similar activities. The bureau will 
also devise ways and means of displaying and 
exploiting electrical merchandise by means of 
demonstrations and other methods. 

M. C. Morrow, formerly resale assistant to 
the manager of the supply department of the 
Westinghouse Electric & Manufacturing Co., 
has been appointed manager of the bureau, 
the headquarters of which will be at 165 Broad- 
way, New York City. M. C. Turpin, formerly 


assistant to the manager of the publicity depart- . 


ment of the Westinghouse Electric & Manufac- 
turing Co., will have charge of the publicity 
work of-the bureau. 

Samuel Adams Chase, special representative 
of the supply department of the Westinghouse 
Electric & Manufacturing Co., while not directly 
connected with the bureau, will have his head- 
quarters in the offices of the bureau in New York 
City, and will continue his activities in the field 
of electrical association work in connection with 
the bureau. . 


MEETING OF PENNSYLVANIA ELEC- 
TRIC ASSOCIATION. 


Program for Thirteenth Annual Convention at Bed- 
ford Springs Full of Interesting Subjects 
on Various Phases of the Industry. 


The Pennsylvania Electric Association held its 
thirteenth annual convention at the Bedford 
Springs Hotel, Bedford Springs, Pa., this week. 

The convention opened on Thursday morning, 
Sept. 9, with an address by President W. R. 
Kenney and with routine reports. The after- 
noon session was devoted to commercial sub- 


jects, the following matters being taken up:. 


Report of rate committee by Henry Harris, 
chairman; “Power Service,” by G. M. Gadsby, 
West Penn Power Co., Pittsburgh; “Electrical 
Merchandising,’ by Thomas W. Berger, Phila- 
delphia Electric Co., and “Value of Purchased 


Power,” by Joseph McKinley, Duquesne Light. 


Co., Pittsburgh. : 

The program for the technical session, held 
on Friday, consisted of report of engineering 
committee by Paul Spencer, chairman; a paper 
on “Coal Supply and Distribution,” by J. D. A. 
Morrow, vice-president, National Coal Associa- 
tion; an abstract of the report on power-factor 
by Messrs. Russell, Gaskill and Currier of the 
Philadelphia Electric Co., presented by Charles 
J. Russell, and a paper on “Coal Storage,” by 
O. P. Hood, chief engineer, Bureau of Mines, 
Washington, D. C. 

At the operating session tbe following subjects 
were discussed: “Economical Arrangement of 
Pole-Line Transformers,” by George S. Hum- 
phrey, West Penn Power Co., Pittsburgh; 
“Family Spirit in the Organization,” by Frank 
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F. Hennaman, Penn Central Light & Power Co., 
Altoona, and addresses on safety by S. B. Hare, 
president, Railway Claim Agents’ Association of 
the United States, and H. B. Harmer, safety en- 
gineer, Philadelphia Electric Co. 

Friday evening, addresses were made by M. 
H. Aylesworth, executive manager, National 
Electric Light Association, and Hon. William 
D. B. Ainey, chairman, Public Service Commis- 
sion of Pennsylvania. 

The accounting and executive session was held 
Saturday morning, when the report of the ac- 
counting committee was submitted by Chairman 
H. R. Kern, followed by an address on “Income 
and Excess Profits Taxes,” and report of the 
public policy committee. 


CONTRACTOR-DEALERS OF TENNES- 
SEE PLEDGE UTILITIES SUPPORT. 


Association in Convention at Nashville Promises 
Aid to Relieve Conditions Intolerable to State 
Power and Lighting Companies. 


Indicative of their devotion to the best inter- 
ests of the industry, the Tennessee Association 
of Electrical Contractors and Dealers, in annual 
convention at Nashville, Sept. 4, pledged support 
and co-operation to the public utilities of the 
state. The convention also resolved to initiate 
through the National Association of Electrical 
Contractors and Dealers a movement seeking a 
more “reasonable margin of profit” in the retail- 
ing of washing machines. 

R. L. Clift, of Memphis, who was re-elected 
first vice-president, acted as presiding officer. 
There were in attendance 58 contractor-dealers 
from throughout the state, several visiting deal- 
ers from other states and a number of jobbers 
and representatives of manufacturers. As the 
result of the annual election P. W. Curtis, Chat- 
tanooga, was elected president; R. L. Clift, 
Memphis, first vice-president; C. R. Wright, 
Knoxville, second vice-president; James Shan- 
non, Nashville, third vice-president, and Joseph 
A. Fowler, Memphis, was re-elected secretary- 
treasurer. Chattanooga was selected as the next 
meeting place, the date to be decided later. 

The resolution pledging support of the state 
utilities was unanimously adopted following a 
report that the central-station company at Mem- 
phis has been unable to extend its service or 
make repairs to its existing properties because 
of the refusal of the state public utilities com- 
mission to grant an increase of rates. Similar 
reports came from other points in the state. 

As an outgrowth of a discussion of margin of 
profits in electric washing machine sales „there 
was another resolution adopted with a view to 
obtaining the support of the National Associa- 
tion of Contractors and Dealers in obtaining a 
more profitable arrangement with the manufac- 
turers. 

Enthusiasm and earnest consideration greeted 
the address of W. H. Synans, a Nashville dealer, 
on “Selling Appliances on Term Payments.” The 
opinion of the convention was unanimous that 
easy payments broaden the business and bring 
many new customers. 

Another paper that provoked extended discus- 
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sion and much interest was entitled “Proper 
Handling of Fixture Sales,’ by P. W. Curtis, 
Chattanooga. Similar intérest was manifest in 
the paper on “Conducting a Retail Store,” by 
J. A. Fowler, Memphis, and one on “Electrical 
Advertising,’ by E. S. Dunham, Memphis. 
Other papers were: “Fall and Winter Busi- 
ness Outlook,” by C. R. Wright, Knoxville; 
“The Mazda Lamp,” by O. G. Heinke, Nash- 
ville; “The Tennessee License Law,” by W. R. 
Herstein, Memphis; “Comparison of Profits in 
Electrical and Hardware Trades,” by H. G. 
Street, Memphis, and “Window Display,” by 
W. S. Vaill, General Electric Co., Cincinnati. 


ELECTRIC VEHICLES TO BE FEATURE 
OF NEW YORK SHOW. 


The cars of two manufacturers of electric ve- 
hicles who entered the field during the past year 
will be seen for the first time at the New York 
Electrical Exposition in October. The Berg 
Electric Car Co. will show a passenger car, while 
the newly formed Steinmetz Electric Motor Car 
Corp. will exhibit an industrial truck and a com- 
mercial vehicle. 

The automobile exhibits at the show are to be 
grouped on the 47th street side of the second 
floor of the Grand Central Palace. Passenger 
cars, commercial vehicles and industrial trucks 
and tractors will be shown. In addition to the 
Berg and Steinmetz exhibits there will be dis- 
plays by the Baker R. & L. Co., Commercial 
Truck Co.. Oneida Truck Co., Lakewood En- 
gineering Co., Lansden Co., Walker Vehicle Co. 
and Ward Motor Vehicle Co. In addition to 
these booths, a part of the third floor has been set 
aside for demonstration purposes, and the indus- 
trial trucks will be seen in actual operation. 


MAINTENANCE OF LIGHTING EQUIP- 
MENT EMPHASIZED. 


Under the title of “How to Get More Light 
from Your Present Equipment” the Industrial 
Commission of Wisconsin has compiled perti- 
nent suggestions as to proper maintenance of 
lighting installations. These have been incor- 
porated in a bulletin the commission is sending 
to the industrial concerns in the state and are as 
follows: 


You cannot prevent depreciation of a lighting 
system, but you can overcome its ill effects by 
systematic maintenance. 

Many times factory managers tell us, “When 
these lights were first put in the illumination was 
fine, but now it is poor.” They don't seem to 
realize that dust and dirt accumulate on lighting 
units the same as on desk tops. They forget that 
electric lamp bulbs wear out the same as belting, 
bearings and other items. They lose sight of the 
fact that light ceilings and walls, which contribute 
so much to the effectiveness of the illumination, 
become soiled and thereby lose their light-reflecting 
qualities. 

Systematic maintenance is the remedy. It is the 
only way you can get continuously adequate illu- 
mination in your plant. Put some responsible man 
in charge of the maintenance of the lighting sys- 
tem and give him full authority to get results. 
Instruct him to wipe dust and dirt off the lighting 
units as frequently as the conditions require it and 
to wash them thoroughly with soap and water at 
least every third or fourth cleaning. Tell him to 
fill the empty sockets and to replace burned out 
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and blackened lamps with new ones of correct 
size and proper voltage rating. Refinish the ceil- 
ing and upper walls in white or some light shade, 
and when they become soiled again, wash them or 
renew the finish. 

In this way you will get all the illumination you 
are paying for. If you do not systematically 
maintain your lighting, you are paying for some- 
thing you are not getting, because a dirty black- 
ened lamp consumes as much electrical energy as 
a clean new lamp. And since it is a demonstrated 
fact that good lighting is a major factor affecting 
production, your best self interest will not permit 
you to ignore the lighting in your plant. 

For these reasons it hardly seems necessary to 
call attention to Order 2118 of the Wisconsin In- 
dustrial Lighting Code, which makes mandatory 
that all lighting equipment, including windows, be 
periodically cleaned, inspected, kept in order and 
when defective replaced. 


ANNUAL MEETING OF LYNN SECTION 
OF A. I. E. E. 


At the annual election of officers on Aug. 30 
of the Lynn (Mass.) Section of the American 
Institute of Electrical Engineers, L. C. Loewen- 
stein was chosen chairman, and D. F. Smalley 
secretary-treasurer. The proceedings were fea- 
tured with an illustrated lecture by Prof. E. G. 
Coker, of the University of London, on “Photo 
Elasticity,” which is a photographic method of 
determining the stresses of materials. 


COMING CONVENTIONS. 


Rocky Mountain Section of the National Electric 
Light Association and Colorado Electric Light, Power 
& Railway Association. Joint meeting, Glenwood 
See colo., dept. 13-15. Headquarters, Colorado 

otel. 


Association of Edison Illuminating Companies. An- 
nual convention Eastern Point, New London, Conn., 
Sept. 13-16. Headquarters, Griswold Hotel. Secre- 
tary, Preston S. Millar, 80th street and East End ave- 
nue, New York City. 

New England Section of the National Electric Light 
Association. Annual convention, Kineo, Me., Sept. 
13-16. Secretary, O. M. Bursiel, 149 Tremont street, 
Boston, Mass. 

Indiana Electric Light Association. Annual conven- 
tion, French Lick, Ind., Sept. 15-17. Secretary, Thomas 
Donahue, Lafayette, Ind. 

Association of Iron and Steel Electrical Engineers. 
Annual convention, New York City, Sept. 20-24. Head- 
quarters, Pennsylvania Hotel. Secretary, John F. Kelly. 
Empire building, Pittsburgh, Pa. 


Illuminating Engineering Society. Annual conven- 
tion, Cleveland, Oct. 4-7. General secretary, Clarence 
L. Law, 29 West 39th street, New York City. 


National Association of Electrical Contractors and 


- Dealers. Annual convention, Baltimore, Md., Oct. 4-9. 


Headquarters, Southern Hotel. Secretary, W. H. Mor- 
ton, 110 West 40th street, New York City. 

Electric Furnace Association. Meeting at Ohio State 
University, Columbus, O., Oct. 6. Secretary, C. G 
Schluederberg, Box 911, Pittsburgh, Pa. 

Empire State Gas and Electric Association. Annual 
convention, Utica, N. Y., Oct. 7-8. Headquarters, Hotel 
Utica. Secretary, Charles H. B. Chapin, 29 West 39th 
street, New York City. 

National Association of Electrical Inspectors. An- 
nual meeting, Philadelphia, Oct. 12-13. Secretary, W. 
L. Smith, Concord, Mass. 

International Association of Municipal Electricians. 
Annual convention, New Orleans, La., Oct. 19-22. Sec- 
retary, Clarence R. George, Houston, Tex. 

Electric Power Club. Fall meeting, Hot Springs, 
Va., Nov. 15-18. Headquarters, Homestead Hotel. 
Secretary, C. H. Roth, Adams and Loomis streets, 
Chicago. 
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COMMERCIAL PRACTICE 


New-Business Methods, Policies, Rates and Kindred Central-Station Matters for the 
Man Engaged in Selling Electricity 


GIVE CUSTOMERS REASONS FOR AD- 
VANCES IN RATES. 


The Public Service Co. of Northern Illinois 
in sending out its customers’ bills last month 
enclosed a folder containing a resumé of the 
conditions impelling the company to apply for 
the authority to increase its rates for service, 
which authority was granted Aug. 1 by the Pub- 
lic Utilities Commission of Illinois. In addition, 
advertisements were printed in all newspapers 
throughout the territory served by the company, 
copies being posted in the district offices also. 
The company states that there is every indication 
of a complete recognition by customers and the 
public of the fact that the great disparity be- 
tween the cost of manufacturing the company’s 
products and its selling prices rendered the ad- 
vanced rates a necessity. 

The company further states that its policy 
from the beginning has been to reduce rates. 
Excepting increases in the rates for wholesale 
gas and wholesale power and for heating made 
during the last six years, there has been no 
change in this policy. The company will apply 
for authority to reduce its rates as soon as costs 
can be materially lowered. A notice to this ef- 
fect has been sent to all customers, who also are 
asked to make use of the service with as much 
economy as possible. 


HISTORY OF THE SALES MANAGERS’ 
ASSOCIATION. 


Review of Growth of Organization of Sales Man- 
agers of Large Central-Station Companies— 
An Account of Meeting Held. 


By R. S. HALE, 


Superintendent of Special Research Department, Edi- 
son Electric Illuminating Co. of Boston. 


The idea of a convention of central-station 
sales managers started in the winter of 1909-10 
when the growth of the electrical industry and of 
the National Electric Light Association and of the 
Association of Edison Illuminating Companies 
began to indicate the need of specialization. The 
ommercaal Section of the N. E. L. A. was one 
development, but the Commercial Section took 
mM companies: of all sizes, while the sales man- 
agers of the large companies were finding that 
each of them had some problems similar to those 
rh the other large companies, but quite different 
tae the problems that formed the subject of 

© Papers and discussions at the conventions. 
done idea then occurred to the writer, and un- 
eae | to others at the same time, that a small 
cea uae almost small enough so that we 
in Sit around a table as at a committee meet- 
a would be of great value. The sales man- 
Sers of the large companies found themselves 


getting together in groups at the big conventions, 
but so much else was going on that the discus- 
sions were left unfinished. Why should we not 
meet by ourselves and not only have plenty of 
time but in addition have just the men we 
wanted? After talking the matter over with 
the sales managers of the different companies the 
writer took it upon himself to initiate and plan 
for a small convention of sales managers from 
the large companies only, with the hope that if 
the plan was ‘successful it would be continued in 
later years. 

It was seen from the first that the efficient 
way to get active and interested discussion was 
to have definite, even if short, papers on differ- 
ent subjects. Then the problem of publicity 
came up, and in order to avoid any possible criti- 
cism it was arranged that neither the papers nor 
the discussions should be made public and that 
the active managers of the big companies, such 
as Messrs. Edgar, Insull, Lieb and the others, 
who were closely associated with them, should 
be kept in close touch with all that was done, 
and should have a complete and immediate veto 
power in case the convention should ever show 
signs of departing from the paths of prudence 
and wisdom. It is interesting to note that this 
power was never exercised and though the re- 
ports of the meetings are presumably submitted 
to the executive of each and every company 
there has never been any disapproval of the 
work; in fact, quite the contrary. 

The preliminary arrangements having been 
made, the first convention was called to meet at 
Briarcliff, N. Y., on July 11, 1910, and the com- 
panies were represented as follows: Edison 
Electric Illuminating Co. of Boston, R. S. Hale, 
H. W. Moses and L. R. Wallis; Edison Electric 
Illuminating Co. of Detroit, Miss S. N. Sheri- 
dan, B. G. Dennian and G. D. Slaymaker; Com- 
monwealth Edison Co., Chicago, J. F. Gilchrist 
and E. W. Lloyd; Philadelphia Electric Co., J. 
W. Meyer and J. D. Israel; United Electric Co. 
of New York, J. F. Becker and T. B. Rhodes; 
Edison Electric Illuminating Co. of Brooklyn, 
T. I. Jones, H. G. Disque and Mr. Rubright; 
New York Edison Co., A. A. Pope and Mr. 
Tweedy; Cleveland Electric Illuminating Co., 
M. E. Turner and Mr. Davis. 

The general plan of the meeting was substan- 
tially the same as at present, viz., to meet in the 
morning and evening of two successive days, 
leaving the afternoon for rest and recreation. A 
morning meeting on the third day was added in 
1912. The meeting was so successful that a 
committee was appointed to arrange for continu- 
ing it. As a result, the second convention was 
held at Briarcliff, July 10-11, 1911, with the fol- 
lowing additional companies: Union Electric 
Light & Power Co., St. Louis; Consolidated Gas, 
Electric Light & Power Co. of Baltimore; Po- 


416 ELECTRICAL REVIEW 


tomac Electric Co., Washington; Minneapolis 
General Electric Co. and Seattle Electric Co. 

In 1912 the convention met at Association 
Island, N. Y., on Aug. 5. 6 and 7. The Seattle 
and Minneapolis companies omitted to send dele- 
gates, but the Toronto Electric Co. was repre- 
sented by Parker Kemble. In 1913 the conven- 
tion again met at Association Island (Briarcliff). 
The Toronto Electric Co. had dropped out, but 
Mr. Kemble brought in the Union Gas & Electric 
Co. of Cincinnati, and the Public Service Co. of 
New Jersey was represented for the first time. 


Success ACHIEVED By CONSULTING ALL THE 
DELEGATES. 


This fourth convention, like the first three, 
was under the chairmanship of the writer, who 
is frank enough to say that he ran the first four 
conventions on his own authority, but made 
them a success only because he consulted every 
one he could beforehand, and did nothing with- 
out previously making sure that his action would 


be satisfactory to the delegates. At the 1913 


convention the management was placed in the 
hands of E. W. Lloyd, to be assisted by a com- 
mittee consisting of A. A. Pope and J. D. Israel. 

In 1914 the convention was held at Association 
Island on Aug. 24, 25 and 26, under the chair- 
manship of Mr. Lloyd. In 1915, A. A. Pope 
was chairman and the convention met at York 
Cliff, Me., on Aug. 2. 3 and 4. The New York 
& Queens County Electric Light & Power Co. 
was added to the membership. 

In 1916 J. D. Israel was chairman and the con- 
vention was again held at Association Island on 
July 31, Aug. 1 and 2. This year for the first 
time not only discussions but also the papers 
themselves were printed. The Public Service 
Co. of Northern Illinois was a new member, 
making 14 in all. At this convention Mr. 
Beardslee of St. Louis was chosen chairman for 
1917, with G. F. Becker and Miss Sheridan on 
the committee. On account of the war no con- 
ventions were held in 1917 and 1918. In the 
winter of 1918-19, Mr. Becker was appointed 
chairman for 1919. 

In 1920 the convention met again at the 
Island, with T. I. Jones as chairman, and at its 
close selected for the 1921 chairmanship R. H. 
Tillman of Baltimore, with R. R. Young and 
E. A. Edkins on its executive committee. 

At this convention the idea of having a formal 
constitution and by-laws was discussed and 
gently laid on the table, leaving the rule as here- 
tofore that the chairman and his executive com- 
mittee can do anything they choose until their 
successors are elected, but that in fact they will 
arrange the program so that every one shall be 
satisfied and so that if possible the convention 
shall continue for the future as it has functioned 
in the past. 


A a ED 


COAL SITUATION WITH NEW ENG- 
LAND UTILITIES. 


A survey of the coal situation among indus- 
trial concerns and public utilities of New Eng- 
land shows that the latter have an average of 
3.8 weeks’ supply of coal on hand, or 28.7% of 
the coal they should have. Under normal freight 
conditions these same utilities need an average of 
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13.2 weeks’ supply at this time. This they con- 
sider the minimum needed to insure safety -dur- 
ing the winter when freight conditions preclude 
securing an adequate supply, even when embar- 
goes and freight tie-ups do not exist. 

The utilities average but one-third the coal 
supply of the industrial companies, which aver- 
age 9.4 weeks’ supply. The industrials also av- 
erage larger needs, requiring 22.7 weeks’ supply 
at this time to be secure, even under normal 
freight conditions. The low stocks of the utili- 
ties as compared to the industrials results from 
the fancy prices which have been ruling for 
“spot” deliveries. 


STANDARDIZATION OF CORD AND 


APPLIANCE CONNECTIONS. 


Wiring Committee of N. E. L. A. Studying Various 
Types so as to Determine Form of Con- 
struction to Use as Standard. 


The wiring committee of the National Elec- 
tric Light Association has been working for some 
years on the question of standardizing connec- 
tion between portable cords and appliances. The 
Associated Manufacturers of Electrical Supplies 
has been co-operating with the wiring committee 
on this matter and at the present time it would 
appear that there were three types from which 
the best will be determined by practical expe- 
rience. These three types are the round prongs, 
the flat prongs with blade in line and the flat 
prongs with blades parallel to each other. 

It has been suggested by some of the manu- 
facturers that if any of the central stations have 
or could get any kind of record as to the relative 
number of times that the appliances give trouble 
at these points, viz., the connection between the 
appliance and the cord, such data would be of 
great value in finally determining which form of 
construction would be best as a standard for all 
of them. 

R. S. Hale, chairman of the wiring commit- 
tee, 39 Boylston street, Boston, is receiving re- 
ports on this subject from central-station com- 
panies regarding the total cases of trouble and 
the relative number of cases to the number of 
devices of each particular type of connection. 


MANY INDIVIDUALS INTERESTED IN 
UTILITY STOCK. 


The fact that ownership of stock in public 
utility companies is widely distributed and that 
a large part of the general public is directly in- 
terested in their success is shown by data re- 
cently compiled by the Bell Telephone System. 
The statement says: 


The Bell System is made up of the American Tele- 
phone & Telegraph Co. and its associated companies. 
The American Telephone & Telegraph Co. largely owns 
the associated companies and has supplied most of the 
capital which has been used in building their properties. 
The American Telephone & Telegraph Co. in turn is 
owned by over 130,000 individual stockholders, includ- 
ing 24,000 employees. Their holdings, as a rule, are 
not large, over a third of them owning less than five 
shares each, and over nine-tenths of them owning less 
than 100 shares each. The average number of shares 
held by each stockholder is 32. These stockholders live 
in every state in the Uriion and come from all walks 
of life. Over half of them are women. 
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~ CONTRACTOR-DEALER 


An Exchange of Ideas and Experiences on Advertising and Selling Methods, and Store- 
keeping for the Dealer in Electrical Goods 


SUGGESTING USE OF ELECTRIC FAN 
IN FOOD-DRYING SEASON. 


Style of Advertisement Prepared for Contractor- 
Dealers Who Advocate the Fan as an All- 
Season Convenience in the Home. 


Contractor-dealers in the smaller cities, where 
they feel that individual retail advertisements in 
the local newspapers receive more attention than 
they do in the larger cities, are beginning to real- 


Dry Fruits and Vegetables 


With an Electric Fan 


Save sugar and fuel by the 
cool electric fan method of 
drying fruits and vegetables. 

The Government approves 
of this method. You will 
approve, too, when you find 
how easy it is. 

Come in and let us explain 
fully. We’ll show you how 
to cut your food expense. 


(Your Name and Address) 


M 


Seasonable Advertisement Featuring the Electric Fan 
for Drying Food. 


ize the importance of advertising the electric fan 
as an all-season aid and comfort in the home. 
While this realization is also true of the dealers 
in the larger cities, the latter usually make their 
advertisements effective by co-operating in a 
general advertising campaign which is sometimes 
participated in by the central-station company or 
the manufacturer or jobber, or all of them. In 


the latter case the advertisements are much 
larger and more attractive than the individual 
dealer can usually afford, and they either carry. 
the names of all the co-operating dealers or the 
admonition to “get them at your nearest elec- 
trical dealer.” . 
For the convenience of the individual dealer 
who desires to advertise the advantage of the 
electric fan for drying fruits and vegetables in 


season, the Society for Electric Development has 


designed a number of advertisements, among 


them being the one illustrated herewith. The — 


original of this advertisement was designed for 
one column wide in the ordinary newspaper, be- 
ing furnished in electrotype form with a mortise 
for inserting the name and address of the elec- 
trical store. 


CAPITALIZING CURRENT EVENTS IN 
STORE AND WINDOW. 


Contractor-dealers who can capitalize in some 
manner the important current events in their 
store and window displays may be sure of 1n- 
creasing the interest of the public in their estab- 
lishment. Occasionally these events lend them- 
selves to a convenient linking up with some one 
or more of the electrical appliances sold by the 
dealer. 

To assist dealers in this connection one manu- 
facturer is sending to contractor-dealers a newsy 
“broadside” in three colors, showing how and 
when the states ratified the woman’s suffrage and 
prohibition amendments. Election data of the 
1916 presidential campaign, condensed biogra- 
phies of presidential candidates and their plat- 
forms are also included. The electoral vote for 
president and vice-president at every election in 
the country’s history is given. In the upper left- 
hand corner is a view of a “C-H” switch on a 
toaster cord, with the caption, “Selected by the 
women on the platform of ‘Convenience.’ ” 

This “broadside” is intended to be displayed 
in the show window or in a convenient place on 
the wall of the store.: It should have a ready 
appeal to all women since a majority of them 
will appreciate anything that will enlighten them 
in the exercise of their new privilege of the fran- 
chise. 


ELECTRIC DISHWASHER SALES SHOW 
INCREASED DEMAND. 


There have been electric dishwashers on the 
market for quite some time, but this season has 
shown the first general awakening of the house- 
keeper to its advantages in the home. As a 
result there have been more electric dishwashers 
sold to residences thus far this year than the 
combined sales of this appliance during the three 


previous years. There are now ten or a dozen / 


makes of electric dishwashers on the market. 
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Business Hints tor the Dealer 


Lighting Fixture Dealers Can Profit From Optical Campaign 
by Launching One for Better Lighting to Prevent Eye Diseases 


No trade has made greater progress during the 
past few years in the art of advertising than 
optometrists. Opticians may not be as large 
users Of space in the daily newspapers as some 
other industries, yet they are at least consistent 
advertisers. One can hardly pick up a represen- 
tative newspaper these days without coming 
across the advertisements of several opticians, 
urging the public to take care of its eyes. 

Indianapolis 1s probably typical of the adver- 
tising being done by opticians. The Optomet- 


. SANBORN ELECTRIC CO. 


Your Eyes 


must be given the gentlest kind of 
lighting conditions if you would have them 
IM PERIGD Sore tar. you loni and faithfully. Clerks and cus- 


office appreciate the flood of softly dif- 
fased ‘light gn y $ 


Four-In-One 
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Sanborn Electric Co. 


309-311 North Illinois Street 
Opposite Y.M. C. A. 


Main 1017 HOUSE WIRING ON PAYMENTS Aata. 22-350 
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An Etectrical Advertisement That Follows Up an Op- 
tician’s Campaign for Care of the Eyes. 


rical Society of Indianapolis, composed of a 
score or so of leading members of that trade, has 
tor the past year conducted a co-operative cam- 
paign in the daily papers, emphasizing the need 
of proper attention for the eyes. This has by 
no means ended the advertising activities of the 
opticians, for all of them have done further ad- 
vertising as individuals, following up the advan- 
tage gained by the co-operative campaign. The 
result of all this has been a tremendous public 
interest in the care of the eyes, and this was ¢vi- 
denced when such pressure was brought to bear 
on the school administration that a clinic was 
established in connection with the public schocls, 
where pupils, especially those who seemed back- 
ward, might be given thorough examinations 
with a view to detecting any eye trouble. 


All of this seems rather obscure and unrelated 
to the electrical industry until one reflects that 
the aims of the two trades are parallel, to some 
extent at least. The optometrist seeks to cure 
existing disease, while the dealer in lighting de- 
vices has a far greater opportunity—that of do- 
ing preventive work. Dentists and physicians 
are calling for less treatment of existing diseases 


' and more work designed to prevent these dis- 


eases, and this course 1s logically the one that 

should be followed. As far as the eye is con- 

cerned, the dealer in electric illuminating devices 

can do work that will prove both beneficial to the 
public and profitable to himself. 


WHERE THE ECECIRIČAL DEALER FOLLOWS Up A 
Goop LEAD. 


The fact that optometrists have already done 
a big volume of advertising means that the field 
is plowed for the electrical dealer. He doesn't 
have to do the preliminary work of impressing 
the public with the importance of their eyes, and 
the relation of proper lighting to conservation of 
the eyesight. 

The Sanborn Electric Co. of Indianapolis, 
Ind., is one of the concerns in the electrical field 
which realizes the truth of these remarks. The 
company. is a consistent user of newspaper space 
to tell its story to the public, and it has just as 
consistently pointed out the relation of gcod 
lights to the eyesight. 


DEALER STRIKES New NOTE IN ADVERTISING 
‘ ILLUMINATION. 


Some of the Sanborn Electric Co.’s recent ad- 
vertising has struck a new note. It was realized 
that the use of the floor and table lamp has be- 
come so general that a great many homes are 
now properly lighted, and that the possibilities 
in this direction are not so marked as in the in- 
dustrial and commercial field. The company 
touched on this fact when it said, in a recent ad- 
vertisement, that “clerks and customers in store 


-and office appreciate the flood of softly diffused 


light, ideal illumination for stores, office build- 
ings, schools, assembly halls and manufacturing 
plants.” 
_ This idea opens up a wide field, appealing. as 
it does, to the business sense of emplovers. The 
latter have discovered that “welfare work is 
something that puts more money in the pav en- 
velope of the employe and more money in the 
bank account of: the employer.” And proper 
lighting conditions may be classed as a phase of 
welfare work which will enable office and fac- 
tory workers to do more and the employer to ob- 
tain a greater output without any additional ex- 
pense of moment. Employers, therefore, can 
easily be sold on the idea of efficient lighting. 
The effect of correct illumination on the cus- 
tomer is worthy of even greater consideration 
end an argument of this kind is certain to win 
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the attention of the operator of any store. It 
has been substantially proven that lights attract 
human beings just as surely as they do moths, 
and an even illumination on the interior of a 
store is certain to stimulate the volume of buying 
done in that store. 

This is by no means an abstract consideration. 
The Retail Research Institute, comprised of a 
score of department stores throughout the coun- 
try, has taken the initiative in investigating the 
values of light and it has made a good many im- 
portant recommendations to its members along 
this line. While this organization is in the van- 
guard when it comes to scientific research, other 
merchants are no less interested in proper illu- 
mination and its results and will listen just as 
readily when the subject is broached. 

As indicated, optometrists have helped create 
public interest by their consistent advertising. 
The field has been cultivated and dealers, who, 
like the Sanborn Electric Co., develop this inter- 
est along the right lines, mav properly feel that 
the possibilities:are unlimited. 
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SELLING LIGHTING FIXTURES WITH 
AID OF SHADOW BOXES. 


Recently there has been evidence of a desire 
on the part of some contractor-dealers to get 
away from the general method of displaying 
lighting fixtures from the ceiling. This is par- 
ticularly true of those who have small and nar- 
row stores. In practically every case these devi- 
ations are proving successful from the point of 
view of sales as well as attractiveness. 

It is generally acknowledged that too many 
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Lighting Fixtures Displayed in Shadow Boxes at 
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varieties of decorative bowls suspended in a 
group, and all lighted at once, result in more or 
less confusion on the part of the customer who 
is trying to make a selection. Where there is 
such confusion it results in prolonging the sales 
effort of the clerk. Frequently a customer, un- 
able to decide because of so many styles in a 
group, postpones the purchase to look elsewhere, 
and then fails to return. This does not mean, 
however, that ceiling displays of fixtures are a 
failure. Many of them are otherwise, but it de- 
pends upon the store arrangement and general 
dimensions of the space they occupy. 

Herewith is presented a view of the interior 
of the store of the Mid-City Electrical Constrnc- 
tion Co., Chicago, showing the arrangement of 
a shadow-box case along one wall of a narrow 
salesroom. While round-top tables are not ad- 
vocated for the display of small appliances, the 
row of tables and chairs directly in front of the 
shadow-box case in this store adds to the attrac- 
tiveness and invites ease and comfort while -the 
customer is selecting the purchase. i 


CONCESSION FOR ELECTRIC OPER- 
ATIONS IN VENEZUELA. 


It is reported a concession has been granted 
by the Venezuelan government to an American 
citizen for the construction of an electric railway 
from San Felix, on the Orinoco river, to the 
Guasipati gold fields of southeastern Venezuela. 
Arrangements have been made for the rental of 
water power for hydroelectric energy from the 
falls of the Caroni river, located about three 
miles from the town of San Felix. 
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NEW APPLIANCES 


Newly Developed and Improved Electrical and Mechanical Apparatus, Appliances, and Devices 
Now Being Placed on the Market 


—— + 


Motorized Open-Air Theater. 


Motion pictures on wheels is one ot 
the latest developments designed by 


Messrs. De Pathy and Bergstrom ot 


Hartford, Conn. In a motorized open- 


Motorized Traveling Theater. 


air theater bus are a motion picture 
machine, equipped with a 32-volt mazda 
‘lamp,, a l-kw., 40-volt, 1700- -r.p.m. 
Westinghouse d-c. generator and mis- 
cellaneous equipment. The generator is 
driven by a fabric band on the engine 
flywheel. The pictures are projected 
through an opening in the rear of the 
bus on a screen at a 40 or 50-ft. distance. 


Mine-Locomotive Headlight With 
Spring-Suspended Case. 


To withstand the severe conditions 
under which they are used, the mine 
locomotive headlights placed upon the 
market by the Westinghouse Electric & 
Manufacturing Co., East Pittsburgh, 
Pa., have been designed so that the in- 
candescent-lamp case is carried on a 
spring suspension which adequately pro- 
tects the filament from breakage due to 
vibration and jars. The case which con- 
tains the socket and lamp is entirely 
suspended from six springs. These 
springs are located symmetrically and 


Spring-Suspended Mine Headlight. 


are in tension. Thus the spring sus- 
pension is equally effective in all direc- 
eg assuring the longest possible lamp 
ife. 

The new Westinghouse headlight re- 
sponds to the slightest pressure in any 
direction assuring perfect cushioning. 
The frame, case and cover are made of 
high grade cast iron, heavy enough to 
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withstand a great deal of abuse. As the 
lens holder is fitted to the case with a 
threaded joint and rubber gasflets, the 
headlight is tightly sealed and, there- 
fore, suitable for use in gaseous mines. 
Where headlights are to be operated 
on circuits of more than 250 volts a 
resistance is supplied. This resistance 
is housed in a full cast-iron case of 
sturdy construction. 


Electric Device for Displaying - 


Advertising Cards. 


For displaying advertising cards in 
shop windows, a motor-driven card- 
display machine is being manufactured 
by the United Advertising & Sales Co., 
San Francisco. By this machine 24 
cards of standard streetcar size are 
continuously rotating, individual cards 
sliding into view at definite intervals. 


Electrically Operated Sign-Card Machine. 


These machines are of all-metal con- 
struction and attractive in appearance. 
Chains at both ends of the machine are 
driven by a Westinghouse type CA, 
1/20-hp., 110-volt, 1750-r. p.m. motor 
through a horizontal shaft, worm gear 
and belt. 

The machine originally brought out 
was constructed largely of wood, but, 
later, dies and patterns were made 
whereby all parts of the machine are 
now being constructed of metal, making 
a very substantial machine.~ An imita- 
tion wood-grain finish has also given 
way to a black enamel finish. 


Portable Desk Lamp With Re- 
movable Shade. 


The Faries Manufacturing Co., De- 
catur, Ill, has recently added a new 
green-glass white-lined interchangéable 


- shadè, swn in the accompanying 


tration, to their “Verdelite” line of 
portable electric lamps. One of the 
special features of this unit is the holder 
having a slot which slides down over the 
attachment at the top of the lamp and 
holds-the shade firmly in place. This 
arrangement also permits the shade to. 
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be instantly removed by simply placing 
one hand on each end of the shade 

lifting it out of position. This feature 
eliminates the necessity of the support- 


“Verdelite” Portable Lamp WV 
movable Shade. 
ing fork or any other visible r al part: 
used in supporting the shade, a nd , make: 
cleaning more easy and convenient. 
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Safety Electric Lighting Se s-for 
Christmas Trees. YY z 


Safety as well as decorative ay ne 
ance has been considered in th 
opment of the “G-E Christmas / 
lux,” a _muiltiple-connected ligh 
designed for Christmas trees By he 
yt the ee ee As < € dy, E 

n the new set the hting ce 
wired in multiple rather p aap E série 
so that if one lamp burns Poly r is 
broken the others are not affected 
The “Arborlux” set includes a tran: 


“Arborlux” Christmas Tree Lighting Set. 


former which can be attached to any 
110-volt, a-c. lighting circuit by means 
of a 6-ft. cord and plug, and a main 
cord, 9.5 ft. long, with five arms of 
four branches each. The 20 branches 


doy Google 
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are made of twisted twin-conductor 
wire which is finished in green, each 
branch being tipped with a miniature 
lamp the colors of which are ruby, blue, 
green, orange and frosted white glass. 
The joints where the branches and the 
main cord join are bound together with 
junctions of molded composition which 
protect them from any mechanical 
strain. The lamps furnished with the 
set, 21 in number, are known as the 
mazda G-6. 

The transformer is equipped with 
three terminals, giving 10, 14 and 24 
volts respectively, so that it may be 
used to operate electric toys when not 
in use for lighting the tree. As the 
terminals on the string of sockets are 
made to fit only on the 14-volt connec- 
tion, it is impossible to burn out the 
lamps by making a wrong connection. 
The 24-volt connection will supply suf- 
ficient power to run the largest elec- 
tric toy made. 


Equipment for Producing Col- 
ored Window Lighting. 


A development that promises to be an 
outstanding feature in the practice of 
show-window lighting, and one that will 


View Showing a Number of ‘‘Color-Ray’’ 
Fixtures Installed in Show Window. 


have an influence upon every other 
branch of illuminating engineering, has 
recently made its appearance. The de- 
vice is designed to produce colored light- 
ing effects and will be placed on the 
market shortly by the National X-Ray 
Reflector Co., Chicago. Window trim- 
mers and illuminating experts have, of 
late, been experimenting to find some 
practical means of producing colored 
lighting effects in display windows. In 
the past many different. schemes have 
been used to produce the desired color 
effects. 

Incandescent lamps have been super- 
ficially colored with various kinds of 
“lamp dip,” but this has proved unsatis- 
factory because the heat of the lamp 
rapidly fades out the color. The use of 
natural-colored-glass type C lamps has 
also been tried, but the colors fade out 
rapidly and it is difficult to gain the de- 
sired effects and make them permanent. 
In some cases a sheet of colored glass 
has been suspended below the reflector, 
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Illustration of Method of Installing Slide 
Holder. 


but the heat of the lamp on the glass 
causes some difficulty. 

The National X-Ray Reflector Co., 
who devote a large part of their research 
work to the proper lighting of show 
windows, has recently developed a 
means of producing colored light in 
show windows which is said to have 
solved the problem of color effects. This 
should prove very popular among those 
interested in window decoration. The 
device which they present will be called 
by the trade. name “Color-Ray,” and 
consists of a metal frame which fits over 
the mouth of the X-Ray “Jove” and 
“Jupiter” reflectors. This frame sup- 
ports a slide of colored gelatin which is 
held in place by fine steel meshes. The 
slide slips in the frame and, therefore, 
the color can be changed readily. When 
the ordinary white light is desired the 
slides may be left out altogether, while 
the frame which supports them may be 
left on the reflector, it being very incon- 
spicuous and in no way interfering with 
the amount of light that is produced. 

The frame is fastened to the reflector 
by means of an asbestos-cord harness 
designed so that it may be attached 
without disturbing either the reflector or 
the lamp. This is a decided advantage, 
as the color unit can be put on in a 
few minutes at practically no expense 
of installation. Colored gelatin is a 
medium that has been found not to fade 
rapidly under the heat of the type C 
lamp. The color-frame which holds the 
gelatin screen is so designed that there 


7 


BA, 


E e 


r 
-F 


421 


is ample ventilation for the complete 
unit. 

Another important consideration is 
that the gelatin used is noninflammable, 
The standard colors that are used have 
been selected only after a careful con- 
sideration of the requirements to be met. 
To the window trimmer or to the 


merchant who is interested in display- - 


window advertising, the value of this in- 
novation will be seen at once. There is 
nothing that will attract the attention of 
the prospective purchaser to a window 
display so quickly as will light of the 
proper color upon the merchandise dis- 
played. By the use of the various col- 
ored slides, which are supplied by the 
manufacturers, almost any combination 
of colors can be secured. In some of 
the trial installations, where a high in- 
tensity of light was desired, two rows 
of reflectors extending across the whole 
window were used which allowed the 
pa combinations to be made the most 
of. l 

The uses to which colored light in 
windows can be put are quite varied. 
Their extent depends only upon the 
ability of the window trimmer. For in- 
stance, at Christmas when the dominant 
tones in the window are brilliant red, 


Reflector With Color Hoider in Place. 


bright gold and silver tinsel, a brilliant 
red light upon the picture will enhance 


its attractiveness many fold.. Sunlight 


effects, the atmosphere of moonlight, 
marine blues or heavy purples can be ob- 
tained at the will of the artist who plans 
the display. In some instances tke 
colors can be worked in connection with 
a flasher which will change the color 


combinations constantly. The attention- 


drawing effect of this method can 
be readily seen -by those whose 
profession it is to attract atten- 
tion. 


E-Z Wire Fixture Stem. 


a Simplicity of construction and 
; ease of attachment are features 
y claimed for the “E-Z Wire” stem 
number 1890 now being placed 

on the market by the Peerless 
Light Co., Chicago. There is 
nothing to assemble. It is made 
of one piece, the heavy loop being 
built in. There is no necessity 
for pipe, casing, loop or finisher. 
Being made of stamped-steel 
tubing it is light and strong. It 
presents an attractive appearance 
in keeping with details of the fix- 
ture in which it forms a part 


Illustration Showing Method of Replacing whether massive or light and 


Colored Slide. 


graceful in construction. 
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Farm-Lighting Plant With Extra 
Pulley for Power. 


‘The model SAR 1.5-kw. farm-light- 
ing plant is a compact, powertul, 
smooth-running unit of which the en- 
gine develops full four horse power and 
the generator 1500 watts, according to 
the manufacturer. The engine is cool- 
ed with a radiator and Sirroco fan. This 
plant was developed as a supplement to 
the line of SA 1200-watt plants to fill 
recognized needs for a bigger, sturdier 
plant with a larger reserve power. The 
SAR plant makes an ideal installation 
where it is desired to operate a milking 
machine or other heavy power-consum- 
ing devices which would overload a 
smaller plant. 

These plants are made for operation 
at 32, 65 or 110 volts, the generator be- 
ing rated at 37.5, 18 and 13 amperes for 
the different voltages. Batteries sup- 
plied with the 32-volt sets are rated at 
from 80 to 320 ampere-hours, as desired, 
on the eight-hour basis. The sets for 
higher voltage have smaller batteries, 
but all have higher ratings when oper- 
ated on intermittent service. These 
equipments are made by the Perfect on 
Storage Battery Co., Chicago. 


Self-Adjusting Arms for Local 
Lighting Fixtures. 


The accompanying illustration shows 
the details of the disc joints used in the 
self-adjusting fixture arms made by the 
Franklin Specialty Manufacturing Co., 
Inc., New York City. Where the wire 
enters the disc it is fastened in place 
with insulating cement. It is then coiled 
once around the fibre sleeve surrounding 
the screw. In one extreme position the 
loop of wire is coiled closely around the 
fibre sleeve, and in the opposite extreme 
position the loop of wire is expanded, 
but never enough to come in frictional 
contact with the rim of the disc. Where 
the wire is carried out through the op- 
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posing disc it is again made secure with 
insulating cement to prevent any possi- 
bility of slipping or chafing endwise. 
The inner walls of the disc are protected 
with heavy insulating varnish. 

Arms of various lengths and for 
mounting in different positions are as- 
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Illustration Showing Details of the 


Universal Friction-Disc Joint. 
sembled with these disc joints. These 
arms are used for suspending lamps 


over drawing boards, in machine shops, 
tailor shops, printing shops, garages, 
hospitals, etc. Rolling floor stands 
adapt these arms to a variety of uses in 
places where the maximum of portabil- 
ity 1s required. Diagnostic wall and 
chair brackets, utilizing these discs for 
flexibility, are designed especially for 
service in doctors’ offices. 

The accompanying illustration shows 


View of Sweet-Orr Overall Factory, 


Showing Anderson Self-Adjusting Arms. 
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an installation of lighting equipment in 
one of the plants of the Sweet Orr 
Overall Co., Newburg, N. Y. The manu- 
facturer of this equipment calls par- 
ticular attention to, its adaptability to 
various types of photographic work. 


Semi-Indirect Lighting Unit. 


_ The “Mefcolite” semi-indirect light- 
ing units made by the H. S. McFaddin 
& Co., 38 Warren street, New York 
City, are particularly suitable for serv- 
ice in hospitals, public and office build- 
ings and in all other places where sub- 
stantial construction and low mainte- 
nance costs are desirable. 

The glass bowl is held securely in a 

strong adjustable. ring which is locked 
in position by one of the supporting 
arms without the use of screws or 
other clamping devices. Should the 
bowl be fractured it cannot fall, as it 
1s supported on its entire circumference. 
The rings are adjustable in diameter 
and will fit any type or make of bowl 
of corresponding size. 
_ The supporting rods are adjustable 
in length by means of a positive indi- 
cating locking device, and when as- 
sembled have the appearance of small 
link chains. The supports have a nar- 
row edge toward the light, which prac- 
tically eliminates shadows on ceiling. 
They also permit the use of any type 
or size of lamp in any unit. It is there- 
fore possible to increase or diminish 
illumination without making alteration 
in the fixture. The bowls can be cleaned 
without removal from fixtures by simply 
unhooking any one. of the supports. 


A Flashlight Without Batteries. 


The “Neverfail-Dyn-O-Lite” is a 
hand flashlamp now being marketed by 
the Dyno Electric Appliance Co., 516 
Fifth avenue, New York City. This 
lamp requires no batteries or other ex- 
ternal electrical application. By means 
of a permanent-field multipolar magnet 
a brilliant and far-reaching flash of & 
to 12 seconds’ duration is produced by 
the pulling of a.chain. Repeated op- 
eration of the chain prolongs the flash. 
The lamp is self-contained in an. inde- 
structible metal case and is impervious 
to atmospheric conditions. It may be 
suspended from the neck, leaving one 
hand free while the other operates the 
chain. It is useful in all emergencies 
where a flashlight is required, as in 
meter reading, automobile or shipboard 
emergency light, messengers, postmen, 
deliverymen, inspection and many other 
purposes. 


Ajax Plural-Socket Plug. 


The Ajax is a small two-outlet plug 
especially designed for taking a lamp 
and an appliance from the same socket. 
The lamp will be taken off in the same 
straight line as before, and only 2.25 
ins. from the socket. The second outlet 
is at an angle of 45 deg. from the first, 
and the bakelite, of which the plug body 
is made, is so molded that any shade 
that fits the ordinary brass socket may 
be placed on this plural plug. Further- 
more, the plug is smoothly polished, of 
a dark maroon color, only 3.5 ins. in 
length, weighs one-quarter of a pound, 
and is altogether unobtrusive and grace- 
ful in the discharge of its double duties. 
There are no screws or parts to loosen 
up with wear. The light and the curling 
iron in the bathroom, the lamp and the 
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fan on one’s desk and the lamp over the 
dining room table and the grill can be 
accommodated in couples by this one 
small plural socket made by the Ajax 
Electric Specialty Co., St. Louis. 


Dining-Room Chandelier With a 
Deep Glass Bowl. 


Styles in lighting fixtures change al- 
most as often as the seasons, but of the 
many designs that have been produced 
none are superior to the old dome in 
producing a feeling of comfort and 
satisfaction while enjoying a good meal. 
The white light on the linen and the 
soft light and colors on the walls and 
ceiling give the dining room a hospitable 
charm. 

The accompanying illustration shows a 
new dining-room fixture, recently 
brought out by the Beardslee Chandelier 
Manufacturing Co. of Chicago, which 
has many of these good features. The 


Beardslee Dining-Room Chandelier. 


specially designed glass shade is orna- 
mented with flowers and leaves in many 
colors and is supported.by a hand- 
wrought iron holder finished in poly- 
chrome on a rusty background, the col- 
ors being the same as those used on 
the shade. The holder supports the 
shade from the inside, thus preserving 
its entire outline and making possible a 
better proportioned fixture. The lamp is 
hung high within the shade so that the 
direct rays cannot strike the eyes of a 
person sitting at the table, hence a type 
C lamp may be used to advantage. The 
manufacturer states that this new chan- 
delier sells at a moderate price and has 
had much favorable comment. 


Self-Cleaning Industrial Lighting 
Fixtures. 


In foundries and similar locations a 
maximum cleaning interval of seven 
days is recommended by many author- 
ities. Even with such frequent cleaning 
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typical lighting equipment is subjected to 
an average depreciation of about 33%. 

It is next to impossible to clean foun- 
dry lighting equipment every few days; 
the fixtures hang high and are inacces- 
sible to the last degree. Also the job is 
dangerous, awkward, disagreeable and 
expensive to perform. In cleaning such 


Illustration Showing Device for Oper- 
ating Cleaning Wipers. 


fixtures much dirt is dislodged and 
drops down on the molds, machines and 
work beneath and hence can be done 
only at certain restricted hours, if at 
all. And yet, if it is not done, the work- 
men that depend on artificial light may 
waste much of their time every day be- 
cause of their inability to see into, 
around and underneath the objects or 
machines they are working with. 

To meet this situation, the “Pull 
Clean” fixture has been designed and is 
marketed by the Associated Engineers 
Co., Inc., Chicago. It compels the work- 
man to clean his lighting fixture at least 
twice a day whether he wishes to do so 
or not. Lighting the fixture automatic- 
ally cleans it. 

The cleaning device consists of two 
wiping blades, one that rotates against 
the interior of the reflector, and one 
that rotates against the lamp bulb. As 


“Pull Clean’’ Unit Showing Cleaning 
Wipers. 


the stem switch is pulled, these two 
blades come into action and sweep the 
dirt off lamp and reflector by a com- 
plete revolution. The blades never re- 
verse. Such frequent cleaning never al- 
lows dirt to cake on the reflector, and 
the accumulation of a few hours is nev- 


er sufficient to annoy workmen in drop- - 
ping down on the work below.. The 


equipment. 
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tendency is rather for the finely divided 
dirt to float away. The “Pull-Clean” in- 


dustrial fixture is especially suitable for 
service in iron and_ steel foundries, 
wood-working shops, saw mills, railway 
round houses, cement mills, flour and 
cereal mills, stone yards, lime kilns, 
boiler houses, coal-handling yards, 
blacksmith shops, heavy machine shops, 
grinding and polishing rooms, feed and 
grist mills and other similar locations. 
The fixtures are delivered com- 
pletely wired and assembled, each in 
an individual carton, with full directions 
for erecting. They are supplied in a 
suitable size for 300 to 500-watt lamps. 


Lighting Unit for Banks, Stores 
and Similar Locations. 


“Supreme” Reflectolytes, supplied by 
The Reflectolyte Co., St. Louis, embody 
advanced ideas of light control and dif- 
fusion. They utilize and control the 
rays emitted by the light source, con- 
verting them into a flood of soft, cheer- 
ful, well-diffused light of a color and 
quality suitable for indoor illumination. 
These units, the type S. I. unit being 
shown in the accompanying illustration, 


.are made in sizes to accommodate lamps 


of from 75 to 500-watts capacity. 
Plain and ornamental, single, multiple, 


Type S. |. Reflectolyte. 


and candle units, with brackets to match, 
are made in such a variety as to provide 


for the complete equipment of office 
buildings, stores, schools, churches, 
banks, hotels, theatres, hospitals, etc. 


A concealed porcelain-enameled steel re- 
flector redirects the light from the upper 
portion of the lamp and spreads it out 
and down towards the locations where 
it is useful. Special ventilating open- 
ings provide for the cooling of the in- 
terior of the unit and, at the same time, 
prevents the entry of bugs and other 
foreign materials into the body of the 


Low-Resistance Regulating Unit 
for Cooper Hewitt Lamp. 


The Cooper Hewitt Electric Co., Phil- 
adelphia, has developed a new type of 
auxiliary for use with their a-c. lighting 
units which has raised the power-factor 
of these lamps from 52 to 85%. This has 
been accomplished’ ‘by replacing the 
choke coils of the former auxihaty me a 
positive low-resistance unit... Further 
advantages of the new auxiliary-are a 
saving of 14 Ibs. in weight over the old 
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type, and an increase in the allowable 
voltage variation. This increase in volt- 
age variation is allowable, since the new 
lamp has a regulation of 25%, while 
that of the old type was only 12%. 

The input to the new lamp is 430 
watts, and the candle power has been in- 
creased about 12%. The lamp is adapted 
to a-c. circuits only, and can be used 
only on its specified frequency and with- 
in its own voltage range. 


Wakefield “Red Spot” Fixture 
Suspensions. 


The Ivanhoe “Trojan” unit, shown in 
the accompanying illustration, is the 
latest commercial unit for which “Red 
Spot” suspensions have been designed 
by the F. W. Wakefield Brass Co., 
Vermilion, O. Wakefield Red Spot” 
suspensions are high in quality, being 


"Red Spot” Suspension Applied to a 
“Trojan” Unit. 


made of heavy metal and carefully fin- 
ished. They are packed in substantial 
cartons for safe and easy handling. 

These suspensions are also made for 
the Ivanhoe “Phoenix” and “Ace” 
units, and for many others. Harmony, 
strength, durability and pleasing appear- 
ance are some of the qualities claimed 
for this equipment. 


Industrial Fixture for 200-Watt 
Type C Lamp. 


The “Maxolite Diffuser” has been de- 
signed to meet the demand for an in- 
dustrial fixture which will have high ef- 
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ficiency and uniform light distribution 
combined with an intensive brilliancy so 
low that it will not unpleasantly affect 
the eye. This unit is made particularly 
for use with a 200-watt type C lamp, as 
this type of fixture, properly spaced so 
as to eliminate shadows and give uni- 
formity, requires a 200-watt lamp to pro- 
vide the desired amount of light. The 
“Maxolite Diffuser” is suitable for serv- 
ice in machine shops, textile mills, wood- 
working plants and all other places 
where close work is done or a fairly 
high intensity is required. 

The unit is suspended by a cast-iron 
holder tapped for a 0.5-in. conduit stem. 
The socket is held in place by screws 
and may be easily removed for wiring. 
A 22-in. steel shade redirects most of 
the light from the lamp and gives 
shadowless illumination without glare, 
according to the manufacturer. 

This equipment is being marketed by 
the Central Electric Co., Chicago. 


Electrically Wound Time Switch. 


Circuit opening and closing at definite 
times is becoming more and more a 
factor in the design and construction of 
electrical equipment and appliances. 
Lighting circuits or individual lamps 
are controlled by time switches, and 
many cooking devices are equipped with 
time regulating apparatus. To meet the 
needs of such an appliance, the Albert 
& J. M. Anderson Manufacturing Co., 
Boston, is now manufacturing an elec- 
trically wound time switch. Such an 
appliance may be maintained in service 
for a long period of time without being 
given regular attention. - 


“Mogul Obround” Condulets. 


Four sizes of composition and cast- 
iron covers are made for the new line 
of condulets being made by the Crause- 
Hinds Co., Syracuse, N. Y. - These con- 
dulets, known as “Mogul Obround” con- 
dulets, are made in eight types and in 
sizes ranging from 1 in. to 4 ins. The 
special features of this line are unusu- 
ally long cover openings and large wir- 
ing chambers. 


Electrically Operated Appliance 
for Extracting Fruit. Juices. 


For extracting juices from fruits, 
such as oranges and lemons, an electric 
motor-driven fruit-juice extracter has 
been placed upon the market by the 
Standard Supply & Equipment Co., 
Philadelphia, for use at soda fountains, 
lunch counters, etc. The motor can be 
operated on either direct or alternating 
current and is connected to a source of 
energy through a cord and ordinary 
socket plug. 


Locknut 
Lead Washer 


makes moisture and 
acid proof joint 


Maxolite Diffuser 
for 200-Watt 


Lamp. 


- “Dualite” 


Vol. 77—No. J]. 


Incandescent Lamp with Two 
Filaments. 


The Whitelite Electric Co., New York 
City, makers of nitrogen-filled lamps, 
are now manufacturing an incandescent 
lamp with two filaments instead of one. 
This new product is known as the “Dua- 
lite.” The “Dualite” is placed in the 
ordinary socket in the same manner as 
the common type of lamp, and looks and 
operates almost like any ordinary 
light until it has burned out. Then the 
bulb is unscrewed from the socket, but, 
instead of being thrown away, a little 
cap is removed from the end of the’ 
base and the lamp is again put back in 
the socket. The removal of the little 
cap from the base brings the terminal 
of the second filament into place and al- 


Lamp With Two Filaments. 


lows the same lamp to be put back into 
service. 

Both filaments are of equal wearing 
qualities and, according to the claims 
made, the “Dualite” with its two fila- 
ments has twice the service life of the 
common  single-filament lamp. One 
filament is mounted in the bulb above 
the other, and the only manipulation re- 
quired by the user is to remove the little 
cap after the first burnout of the lamp. 
Aside from the economy claimed for 
such lamps, it is stated that there is 
much less need for the carrying of a 
stock of renewal bulbs by the user. 


Long-Bodied Connector Plug for 
Attaching Appliances. 


With a view to convenience in at- 
taching household electric appliances to 
the ordinary lighting fixtures, particu- 
larly of the pendant type, a long-bodied 
connecting plug has been placed on the 
market by the B. & W. Specialty Manu- 
facturing Co., 100 Boylston street, Bos- 
ton. The body of the connector, ex- 
tending 3.5 ins. beyond the plug, is of 
insulatnig material and permits the at- 
tachment of appliance cords without the 
necessity of removing the shade from 
the lighting fixture. 

This connector was designed by an 
appliance salesman who saw the neces- 
sity for some easy means of connecting 
his appliances to the ordinary fixture 
without disturbing the shade. He found 
that it facilitated the closing of his sales 
because the customers appeared to ap- 
preciate its obvious convenience. 
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ACTIVITIES IN THE TRADE 


Business Developments, Sales Agencies, Trade Literature and Miscellaneous Items Concerning 
Electrical Manufacturers and Allied Business Interests 


Southern Electric Co., 16 Light 
street, Baltimore, is having plans pre- 
pared for extensions and improve- 
ments in its four-story building at 7 
South Gay street. 


Crown Chandelier Co., 103 Mott 
street, New York City, manufacturer 
of electric and gas fixtures, has in- 
creased its capital from $15,000 to 
$60,000 for expansion. 

Westinghouse Lamp Co., Bloom- 
field, N. J., plans to erect a four-story 
factory, 100 by 200 ft., on La Salle 
street, Indianapolis, Ind., at an esti- 
mated cost of $2,000,000 

Monarch Refillable Fuse Co., Inc., 
Jamestown, N. Y., recently increased 


its capita stock for the purposes of 


expanding its business. Plans are 
under way to erect a building next 
year. 


New Jersey Gas & Electric Appli- 
ance Co., Newark, N. J., recently in- 
corporated with a capital of $125,000 
to manufacture electric and gas equip- 
ment, has leased property at 36% New 
street for a local establishment. 


Appleton Electric Co., 230 North 
Jefferson street, Chicago, has issued 
bulletin No. 14, which lists a com- 
plete line of solid and sectional switch 
boxes with bevel and square corners, 
furnished for loom and flexible con- 
duit, and also 0.5 and 0.75-in. rigid 
conduit. 


M. W. Kellogg Co., 117 West Side 
avenue, Jersey City, N. J., manufac- 
turer of power-plant piping, fittings, 
etc., is having plans prepared for the 
erection of three shops to be located 
in the Droyers Meadow district. A 
power plant for factory service will 
also be constructed. 


International Western Electric Co., 
New York City, has sold the eight- 
story and basement building, 60 by 
100 ft., occupied by it at 152-56 West 
36th street. The lease runs to Jan. 
l, 1921, and in the meantime the com- 
pany 1s arranging the removal of its 
works to a new location. 


Porcelain Insulator Corp., Lima, N. 
Y., is constructing a seven-kiln plant 
for producing high-tension porcelain 
insulators, together with a complete 
line of trafsmission accessories such 
as pins, clamps, etc. All of the 
equipment has been purchased and is 
on the ground, together with the raw 
material, and the company expects to 
be in a position to ship insulators 
Shortly after Jan. 1, 1921. 

General Electric Co., Lynn, Mass., 
has awarded a contract to C. ‘ 
Wright, Security Trust building, for 
the erection of a one-story addition 
to its local plant, 180 by 220 ft. The 
new building will be an extension to 
Building No. 67, and construction will 
be inaugurated at once. The com- 
pany is also planning the erection of 
a five-story, reinforced-concrete addi- 


tion to its plant at Pi 
70 by 400 a? Pittsfield, Mass., 


Standard Electric Machinery Co., 
102 East York street, Baltimore, Md., 
has been formed by Guy K. Mitchell, 
Frank Stark, Carroll B. Roberts and 
Paul W. Terry, who were formerly 
connected with the Standard Electric 
& Elevator Co., Inc. 


Cutler-Hammer Manufacturing Co., 
Milwaukee, has issued a new two- 
color, 16-page booklet, descriptive of 
the C-H magnetic gear shift. The 
booklet is written for the non-techni- 
cal motorist and makes comparisons 
between this method of gear shifting, 
which is accomplished by a finger 
lever on the steering wheel, and the 
hand-lever method. 


Chain Products Co., Cleveland, an- 
nounces that A. B. Way has become 
afhliated with it in the capacity of 
district sales manager for New Eng- 
land, with headquarters at 150-152 
Chambers street, New York City. Un- 
til recently Mr. Way was secretary 
and general manager of the Bridge- 
port Chain Co., and prior to his iden- 
tification with the chain industry he 
had been connected with various New 
England manufacturing institutions. 


Arrow Electric Co., Hartford, 
Conn., has purchased a building which 
will add 42,000 sq. ft. of manufactur- 
ing space to its plant. The building 
is of mill construction and its floors 
are of ample strength to carry heavy 
machinery, and the added space will 
relieve much of the congestion. The 
new structure is within 300 ft. of the 
main factory. With its floor space 
and that of the seven-story addition 
built six months ago, the total floor 
area is 200,000 ft. The Arrow com- 
pany will begin to occupy the new 
building at once. 


Roller-Smith Co., 233 Broadway, 
New York City, announces that its 
Philadelphia representative, the Per- 
kins-LeNoir Co., 963 Drexel building, 
has added to its sales force G. C. 
Unger, who has had considerable ex- 
perience in construction and installa- 
tion of electrical apparatus. Mr. Un- 
ger will devote his attention to the 
various lines of electrical measuring, 
protective and control apparatus 
handled by the Perkins-LeNoir Co. 
and will specialize in the Roller- 
Smith products, comprising electrical 
instruments, meters and circuit-break- 
ers. 


Empire Lamp & Brass Co., 436 
South Clinton street, Chicago, has 
issued a new catalog showing its line 
of portable lamps for various and spe- 
cial purposes, such as for the parlor, 
library, music rooms and boudoir uses. 
The descriptive matter is complete 
and each lamp is assigned to the 
“period” that, by reason of the gen- 
eral scheme of ornamentation em- 
ployed, it illustrates. Intelligent 
selection can thus be made of lamps 
that agree with the period style of 
furniture of the room in which it is 
to be used. 


Ideal Electric & Manufacturing Co., 
Manstield, O., is erecting two build- 
ings, one 160 by 425 ft., and the other 
100 by 425 ft., which will be connect- 
ed by craneway. A power house with 
about 300 to 400-hp. boiler units will 
be built shortly. The company re- 
cently bought a 25-acre site for these 
improvements. 


Westinghouse Electric & Manufac- 
turing Co., East Pittsburgh, Pa., is 
distributing miniature catalog 9-A-2, 
which describes industrial heating ap- 
paratus. Among the devices men- 
tioned in this catalog are electric out- 
door service foot-warmers, water- 
heating devices, immersion heaters 
electrically heated hot tables, indus- 


trial heating plates, dry-type glue 


pots, and dry soldering pots. 


Windman-Goldsmith, Inc., Perth 
Amboy, N. J., has taken over the en- 
tire interests of what was formerly 
the Windman Electric Manufacturing 
Co., which has been manufacturing a 
ground clamp, a patented and ap 
proved electrical device for ground- 
ing circuits, and also sheet-metal 
stampings used in the electrical trade. 
The new corporation will manufac- 
ture such devices, together with other 
electrical wiring specialties. 


Copper Clad Steel Co., 30 Church 
street, New York City, is issuing a 
series of circulars covering various 
kinds of “Copperweld” wire, one of 
which relates to power transmission 
and distribution. “Copperweld” is a 
copper conductor with the strength 
of steel, and it is claimed that this 
product gives every efficiency that the 
most critical engineer could demand 
and at a very much lower cost when 
used where maintenance, expressed 
in terms of tensile strength and break- 
ing weight, is more important than 
extremely high conductivity; in pow- 
er lines operated at very high tension, 
where conductors of large diameter 
are required to prevent corona losses; 
as overhead ground wires on trans- 
mission lines; for primary distribu- 
tion circuits, particularly in the case 
of branch lines in high-tension net- 
works; also of rural distribution cir- 
cuits of comparatively short length 
serving relatively small loads; for the 
catenary in overhead electric railway 
construction; as a messenger or sup- 
port for cables which are not self- 
supporting. It is also asserted that 
“Copperweld” is 50% stronger than 
galvanized wire and 60% stronger 
than solid copper wire of the same 
section; size for size it is from 7 to 
10% lighter than solid copper wire, 
and costs less per pound. ‘“Copper- 
weld” wire permits a wider spacing 
of supports, which means saving in 
poles or towers, insulators, tie wires 
and labor. It is stated that rust and 
stretch are unknown in “Copper- 
weld” lines. This material is fur- 
nished bare or weatherproof, with 
40% or 30% of the conductivity o 
pure copper wire, as required. 
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PERSONAL MENTION 


Biographical Sketches and Chronicle of Changes in Business Connections, Promotions and 
Other Personal News of the Industry 


J. H. GraeF, sales engineer of the 
Western Electric Co., Seattle, Wash., 
has been transferred to the Portland 
(Ore.) office. 


Byron H. Hupp, assistant sec- 
retary of the California-Oregon Power 
Co., has been appointed acting secre- 
tary with headquarters at 507 Mont- 
gomery street, San Francisco. 


C. C. CHESNEY has been elected 
president of the Engineering Society 
of Western Massachusetts. He is gen- 
eral manager of the General Electric 
Co.'s works at Pittsfield, Mass. 


WALTER I. Brown, for the past 
seven years secretary to B. J. Denman, 
president of the Tri-City Railway & 
Light Co., has been appointed to the 
office of assistant to President Denman. 


F. J. Burp, formerly superintendent 
of the electrical work of the Franklin 
(Pa.) plant of the Cambria Steel Co., 
is now with the sales department of 
the Cutler-Hammer Manufacturing Co., 
Chicago. 

GEORGE SHERRERD, formerly 
manager of the Philadelphia office of 
the Reliance Electric & Engineering 
Co., Cleveland, has been appointed man- 
ager of the New York office of the 
company. 

W. M. RoSBOoROUGH, assistant to 
the Pacific Coast manager of the Na- 
tional Lamp Works of General Electric 
Co., Oakland, Cal., has resigned to be- 
come connected with an eastern job- 
bing house. 


C. A. Moore, superintendent of 
the electrical department of the Cam- 
bria Steel Co., Philadelphia, has resigned 
to assume charge of the new power 
plant of the Berwind-White Coal Co. 
at Windber, Pa. 


J. C. THompson, former secre- 
tary of the California-Oregon Power 
Co., has been appointed manager of the 
Klamath Division of the company with 
headquarters at Klamath Falls, Ore., 
vice George J. Walton, who has re- 
signed. 


SAMUEL G. Boyp has been ap- 
pointed manager of the electric motor 
department of the Fairbanks Co., Phil- 
adelphia. He was formerly manager 
of the New York sales office of the 
Reliance Electric & Engineering Co., 
Cleveland. 


C. E. MAGNUSSON, professor of 
electrical engineering and acting dean 
of the College of Engineering at the 
University of Washington, has been 
appointed chairman of the Educational 
Committee of the American Institute of 
Electrical Engineers. 


K. E. Van KURAN, manager of 
the Westinghouse Electric & Manufac- 
turing Co.’s Los Angeles office, will take 
an active part in the November meet- 
ing of the Pacific Coast Electrical Sup- 
ply Jobbers’ Association at Del Monte, 
Cal. The open day session of this 
gathering will be in charge of Mr. Van 
Kuran. 


GEORGE F. WILLIAMS has ac- 
cepted a position with the Androscog- 
gin Electric Co., Lewiston, Me. He was 
formerly general superintendent of the 
Central Maine Power Co., Augusta, Me. 


G. A. SAWIN, service engineer with 
the Public Service Electric Co., New- 
ark, N. J., has resigned to become as- 
sistant to manager of the supply de- 
partment, Westinghouse Electric & 
Manufacturing Co., East Pittsburgh, 
Pa. In his new position, Mr. Sawin 


G. A. Sawin. 


will take charge of the public utility 
work of the supply department. Mr. 
Sawin was graduated from Harvard 
University in 1901 with the degree of 
bachelor of science in electrical engi- 
neering. He then entered the meter 
engineering department of the General 
Electric Co. at Lynn, Mass., where he 
remained seven years, engaged chiefly 
in the design of alterating-current watt- 
hour meters. About twelve years ago 
Mr. Sawin joined the Public Service 
Electric Co. as meter engineer, having 
charge of the meter department of the 
company. Later he assumed illumina- 
tion duties and became meter and illumi- 
nating engineer. In his latest position 
as service engineer his duties consisted 
of investigating and following every ap- 
plication for power from the time it 
was made until the customer was con- 
nected to the lines. Some of this work 
was finding out if added load could be 
carried on existing lines, how much 
equipment in transformers or line mate- 
rial would be needed, cost of giving 
service and other factors which enter 
into the consideration of giving service. 
Mr. Sawin is a member of the Ameri- 
can Institute of Electrical Engineers, 
the National Electric Light Associa- 
tion and the Illuminating Engineering 
Society. He served on the N . À. 
meter committee from 1909 to 1912, 


being chairman of the committee the 
last three years. He was a member of 
the committee on metering and service 
methods of the Association of Edison 
Illuminating Companies from 1913 to 
1920. He also served on the board of 
managers for the New York Section of 
the Illuminating Engineering Society. 


A. A. DION, general manager of the 
Ottawa (Ont.) Electric Co., has been 
elected a member of the engineering 
section of the National Safety Council 
of the United States. 


F. G. PARKER has been appointed 
secretary of the Portland Joint Pole 
Committee to fill the vacancy caused 
by the illness of James Curran. Mr. 
Parker was formerly assistant superin- 
tendent of distribution of the North- 
western Electric Co., Portland, Ore. 


WALTER E. MILLER, for many 
years a member of the Wisconsin Trade 
Commission, has resigned to engage in 
consulting practice, which will include 
investigations and studies of steam and 
electric railway and other public utility 
problems. He has established his own 
new office at 413 Pioneer block Madi- 
son, Wis. 

RoBeRTtT M. Gates has been ap- 
pointed managing engineer in charge 
of the Philadelphia district for the 
Lakewood Engineering Co., Cleveland. 
He is a graduate of Purdue University 
and is chairman of the Material Han- 
dling Section of the American Society 
of Mechanical Engineers. Mr. Gates 
will make his headquarters at 1034 
Widener building, Philadelphia. 


A. B. ZERByY, who has been con- 
nected with the Department of Pub- 
licity of the Westinghouse Electric & 
Manufacturing Co. East Pittsburgh, 
Pa., for about nine years, has been 
promoted to assistant to manager of 
that department. Mr. Zerby graduated 
from the Pennsylvania State College in 
1911 with the degree of bachelor of 
science in electrical engineering. 


Dr. H. J. VAN DER BIJL, a member of 
the engineering department of the 
Western Electric Co. since 1912, has 
been appointed scientific and technical 
advisor to the Bureau of Mines and 
Industmes of the Union of South Af- 
rica, and will leave soon to take up his 
new duties. He was instrumental in de- 


‘vising several of the improvements in 


telephone and telegraph instruments 
which the Western Electric Co. has 
brought forth the last few years. 


OBITUARY. 


PHitip G. PUFFER died recently 
in Bridgeport, Conn. He was born in 
Worcester, Mass., and during his early 
business career was connected with the 
Bosch Magneto Co., Springfield, Mass., 
the Remington Arms-Union Metallic 
Cartridge Co., Bridgeport, and the Wor- 
cester (Mass.) Pressed Steel Co. At 
the time of his death he was purchas- 
ing agent of the American Tube & 
Stamping Co. of Bridgeport. 
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BUSINESS OPPORTUNITIES 


News of Electrical Construction Projects in All Parts of the Country, Proposals Invited, Foreign 
Trade Openings and New Companies 


EASTERN STATES. 


Fall River, Mass.—A_ one-story 
power plant, 44 by 133 ft., will be 
erected by the American Printing Co., 
Water street, in connection with the 
construction of an addition to its 
local textile works. The entire project 
is estimated to cost about $160,000. 

Springfield, Mass. — The United 
Electric Light Co. has awarded mis- 
cellaneous contracts for the completion 
of its new electric station at North and 
Carew streets. 


Bridgeport, Conn.—The Frank Mil- 


ler Lumber Co. wiil install new elec- 
tric motors and other electric equip- 
ment, including wiring, at its plant. 
Contract for the work has been let to 
George J. Steinhart, local electrical 
contractor. 


Hartford, Conn—The Hartford 
Electric Co. has arranged for a note 
issue totaling $5,000,000, the proceeds 
to be used for extensions and im- 
provements in electric generating 
plants, transmission and distributing 
systems. 


Middletown, Conn.—The Goodyear 
Rubber Co. has perfected plans for 
the erection of a power house, 30 by 
40 ft., at its local works. ' 


Middletown, Conn.—The New Eng- 
land Enameling Co. has plans 
under way for extensions in its 
power plant, and for the in- 
stallation of a new electric dis- 
tributing system at its works. West- 
cott & Mapes, Inc., 207 Orange street, 
New Haven, Conn., is engineer. 


New Britain, Conn.—The Connecti- 
cut Light & Power Co. has awarded 
a contract to W. E. Burk, Maple Hill, 
for the erection of its proposed one- 
story substation, 45 'by 85 ft., at 
Church street and Corbin place. It 
will be of steel and reinforced-con- 
crete. 


South Norwalk, Conn.—The city 
council has completed plans for the 
erection of an addition to the muni- 
cipal electric light and power plant, 
to be two stories, 20 by 40 ft. The 
installation will include a new rotary 
converter, transformers and other 
equipment, as well as a five-ton elec- 
tric traveling crane. Westcott & 
Mapes, Inc., 207 Orange street, New 
Haven, Conn., is engineer. 


Windsor Locks, Conn.—Connecti- 
cut River Co. plans to construct dam, 
30 ft. high and 2000 ft. long, for 
power purposes. Address C. H. Ten- 
ney & Co., 201 Devonshire street, 
Boston. 


Cranston, R. I.—The Narragansett 
Finishing Co. has filed plans for the 
erection of a new power house at its 
textile plant, 45 by 65 ft. 

West Barrington, R. I.—The O’Ban- 
non Corp. will build a pumping plant 
at its local works, 18 by 20 ft., for 
additional service in the power de- 
partment. 


Amsterdam, N. Y.—The Adirondack 
Power & Light Corp. is planning for 
the erection of a series of new power 
plants, to be located at Clifton Park, 
N.. Y., and in various towns in Mont- 
gomery and Fulton counties. Appli- 
cation has been made to the Public 
Service Commission for approval of 
the project. J. Ledlie Hees is pres- 
ident. 

Fowler, N. Y.—The St. Lawrence 
Transmission Co., Potsdam, N. Y., is 
perfecting plans for the erection of its 
proposed new electric generating 
plant at Fowler. Permission for ap- 
proval has been asked of the Public 
Service Commission. F. A. Stoughton 
is president. 


Glens Falls, N. Y.—Adirondack 
Power & Light Corp. applied to the 
Public Service Commission of the 
Second District for permission to con- 
struct an electric line in Clifton Park, 
Saratoga county, also in Montgomery 
and Fulton counties, and for ap- 
proval of franchise granted. Address 
C. E. Snyder of the company. 


Louisville, N. Y.—The Louisville 
Power Corp. has plans under way for 
its proposed new electric power plant 
here. Application has been made to 
the Public Service Commission for 
approval. W. F. Wilson is president. 


New York, N. Y.—The New York 
Telephone Co., 15 Dey street, has 
construction under way on a new 
five-story exchange building, 227-43 
East Thirtieth street, to cost about 
$1,000,000, including equipment. 


New York, N. Y.—The Petroleum 
Heat & Power Co., 511 Fifth avenue, 
with plant at Stamford, Conn., has 
acquired property totaling about 4% 
acres of land at Kingsland avenue and 
Newtown creek, Greenpoint, L. I., for 
the establishment of a new plant. 
The property has heretofore been held 
by the Rockland & Rockport Lime 
Co. A number of buildings are on 
the site and new structures will be 
erected. The total transaction in- 
volves about $500,000. 


New York, N. Y.—The United 
Electric Light & Power Co. has ac- 
quired a block of land bounded by 
132nd and 133rd streets, Locust and 
Walnut avenues, as a site for the 
erection of a new electric power plant, 
for a consideration said to be about 
$90,000. The property adjoins the 
present stations of the New York 
caton Co. and the Consolidated Gas 

O. 


Yonkers, N. Y.—A power plant for 
general factory service will be erected 
by the Hudson Tire & Rubber Co., in 
connection with its proposed new 
local tire manufacturing plant. The 
project is estimated to cost about 
$350,000, including equipment. 

Camden, N. J.—The Victor Talking 
Machine Co. has awarded a contract 
to the White Construction Co., 95 
Madison avenue, New York City, for 


the erection of the proposed addition 
to its electric power plant. 


Crosswicks, N. J.—The Board of 
Freeholders has been asked by 
Charles W. Brick for a franchise cov- 
ering the construction of overhead 
and underground lines in certain parts 
of the county. Mr. Brick is planning 
for the erection of a new electric 
power plant at Crosswicks; a site has 
been selected and plans are under 
way. A distributing system to North 
Crosswicks is proposed. — 


Milltown, N. J.—The Michelin Tire 
Co. will install electrical and mechan- 
ical equipment in the proposed two- 
story and basement addition to its 
plant. Contract for erection has been 
let to the J. W. Ferguson Co., United 
Bank building, Paterson, N. J. 


Newark, N. J.—The Mountain Ice 
Co., 131 Murray street, has filed notice 
of increase in capital from $1,000,000 
to $4,000,000 for proposed expansion, 
including the erection of additions 
to its plant and installation of new 
equipment. 


Newark, N. J.—Electrical and 
mechanical equipment wil! be installed 
in the new three-story re-inforced- 
concrete plant, 34 by 34 ft., to be 
erected by the New Jersey Ice Cream 
Co., 316 Mount Pleasant avenue, es- 
timated to cost about $40,000. Voss 
& Lauritzen, 65, DeKalb avenue, 
Brooklyn, are architects. 


Newark, N. J.—In connection with 
its proposed new automobile manu- 
facturing plant on Frelinghuysen 
avenue, near the Newark-Elizabeth 
line, construction of which is well 
under way, the Willys Corp. will 
establish a large power plant for gen- 
eral works service. The initial sta- 
tion will have a capacity of about 


6000 kw. J. V. Hall is general man- . 


ager of the plant. 

Trenton, N. J.—Plans have been 
prepared by the Cook Linoleum Co., 
East State street, for the erection of 
a new power house at its plant. 

Trenton, N. J.—The city commis- 
sion is considering a report tendered 
by Professor C. E. Clewell ‘of the 
University of Pennsylvania, covering 
suggestions for extensions and im- 
provements in the local street-lighting 
system. The commission has com- 


pleted the installation of a new light- _ 


ing system at Stacy Park. 

Trenton, N. J.—The legislative com- 
mission recently appointed to make 
a valuation of the tangible properties 
of the public utilities in the state, has 
selected Ford, Bacon & Davis, 115 
Broadway, New York, as engineers 
for this work. 

Brownsville, Pa.—Electrical and 
mechanical equipment will be installed 
in the new two-story laundry plant to 
be erected by Rice Brothers on a local 
site. The project is estimated to cost 
$25,000. 


Chambersburg, Pa—The Letter- 
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kenny Telephone Co. has made ap- 
plication to the Public Service Com- 
mission for permission to operate a 
system in certain parts of Franklin 
county. 


Clarksville, Pa.—In connection with 
its proposed new clay products manu- 
facturing plant at this place, the Fur- 
ness Corp., 343 South Dearborn street, 
Chicago, is planning for the construc- 
tion of a new power plant. Plans 
are now nearing completion. 


Mechanicsburg, Pa.—The New Era 
Hydroelectric Co., recently incorpo- 
rated with a capital of $250,000, is 
planning for the erection of a new 
hydroelectric power plant in this sec- 
tion. The company is headed by Ar- 
thur G. Watkins, Mechanicsburg; 
Clem J. Randal, Harrisburg, Pa.; and 
R. U. Douglas, New Market. 


New Castle, Pa.—The Lehigh Port- 
land Cement Co., 718 Hamilton street, 
Allentown, Pa., is planning for the 
erection of a three-story power plant, 
44 by 140 ft., at New Castle, in con- 
nection with several new works build- 
ings to be erected here. The entire 
project is estimated to cost $200,000. 


Uniontown, Pa.—The board of di- 
rectors of the Uniontown Hospital 
has completed plans for the erection 
of a new power house at the institu- 
tion, including a mechanical laundry 
plant. The work is estimated to cost 
about $30,000. 

Washington’s Crossing, Pa. — A 
campaign is under way to raise funds 
for the installation of an_ electric 
street-lighting system in this borough. 
The borough council 1s interested in 
the project. 


Baltimore, Md.— The Maryland 
Causalty Co., Casualty building, 1s 
completing plans for the proposed 
power plant to be erected in connec- 
tion with its new printing plant, ad- 
ministration building and other plant 
structures on Merryman lane. The 
entire project is estimated to cost 
$2,000,000, including equipment. 

Mount Airy, Md.—Hagerstown & 
Frederick Railway Co., Hagerstown, 
Md., plans to erect one-story substa- 
tion, 25 by 75 ft., at this place. Ad- 
dress M. A. Pooler, general manager. 


Perryville, Md.—The Public Service 
Commission has granted permission 
10 the Havre de Grace Electric Co. 
:© acquire the interests of the late 
John H. Harlow in the Perryville 
Electric Co., giving the purchasing 
company control of this organization. 


Washington, D. C.—The Ordnance 
Department is having plans prepared 
for the installation of new pumping 
machinery and other improvements 
at the filtration plant, to cost about 
$90,000. An appropriation of this 
amount is available. 


Washington, D. C.—Announcement 
is made by the Department of Com- 
inerce that the Mexican government 
is planning for the construction of 
30 new radio plants, estimated to cost 
$250,000, including wireless equip- 
ment. 

Danville, Va.—The Riverside & Dan 
River Cotton Mills have completed 
all arrangements for the erection of 
their proposed electric power plant 
for works service in this district. lt 
is planned to start construction at 
once. The Aberthaw Construction 
Co., 27 School street, Boston, has 
the building contract. 
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Martinsville, Va.—Ford-Witt Fur- 
niture Co., organized with a capital 
of $500,000, plans to erect a factory 
which will be electrically-equipped. 
O. D. Ford is manager. 


‘Wheeling, W. Va—The former 


‘power plant of the Wheeling Electric 


Co. has been acquired by the C. B. 
Kimberly Co., for a consideration of 
about $18,000. The structure will be 
remodeled for general mechanical 
service in connection with coal and 
coaling operations. 


Ayden, N. C.—The town council has 
preliminary plans under way for the 
installation of an electric street-light- 
ing system. J. K. Quinerly is clerk, 

Charlotte, N. C.—The Great Moun- 
tain Power Co., recently incorporated 
with a capital of $2,000,000, is plan- 
ning for the construction of a hydro- 
electric power plant and distributing 
system in this section. The company 
is headed by H. S. Taylor, M. M. 
Crandall and G. B. Chapin. 


Gastonia, N. C.—An issue of bonds 
to the amount of $285,000 was author- 
ized by a recent ordinance, the money 
to be used for electric light and 
waterworks systems. 


Greensboro, N. C.—E. C. Caldwell, 
Greensboro; and J. K. Caldwell, 
Galax, Va., have organized a company 
to build a large hydroelectric plant 
on the Dan river, near the Pinnacles 
of Dan, Va. The proposed plant will 
have an initial capacity of about 
10,000 hp. and is estimated to cost 
$500,000, including dam construction 
and machinery. Plans for the plant 
are being prepared by Professor Se- 
ville, University of North Carolina, 
Chapel Hill, N. C 


Anderson, S. C.—The Flat Rock 
Light & Power Co., recently organ- 
ized, is planning for the operation of 
a power plant in this vicinity. W. L. 
Hays is president, and John T. 
Howard, vice-president. 


Valdosta, Ga—Business men of 
this city have petitioned for a muni- 
cipal lighting plant, bonds to the 
amount of $10,000 being already avail- 
able for such a purpose. Address the 
mayor. 


Miami Beach, Fla.—City has voted 
franchise to South Atlantic Telephone 
& Telegraph Co. to establish and ex- 
tend telephone system on public 
highways. 


NORTH CENTRAL STATES. 


Adams Mills, O.—Plans are under 
way to construct power plant near 
this city to cost $23,000,000. 


Akron, O.—Northern Ohio Tract- 
tion & Lighting Co. has assured the 
Portage Lakes Improvement Associa- 
tion that a high tension light line 
would be run to the lakes next year. 
Many cottagers intend putting in elec- 
tric lights and ranges during the 
winter. 

Carrollton, O.—Ohio Power Co. 
will rebuild power line. Address gen- 
eral manager of the company at Can- 
ton. 


Durand, Mich.—City will discuss 
the proposition of bonding for the re- 
building of city lighting and water- 
works plant. 


Grand Rapids, Mich.—The commis- 
sion will change the boulevard light 
systems. City Manager Locke and 
Public Service Director Wagner favor 
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substituting a modern installation for 
the present system. 

Owosso, Mich—F. J. York, en- 
gineer of Miller-York Co., Detroit, is 
going over plans for the boulevard 
lighting system to be installed here. 


St. Clair, Mich.—The question of 
selling the power plant will be again 
submitted to vote. Present plant is 
so run down that it will require $70,- 
000 to put it in condition to serve the 
people properly. 

Union City, Mich—Council has 
option on water power site and en- 
gineer is preparing estimates on the 
cost. 


Bloomington, [Il1.—Trimble and 
Folick have been awarded the con- 
tract for the electric wiring of the 
new high school at Wapella, Ill. This 
is the third contract to wire high 
school buildings which this firm has 
received, the other two being those at 
Downs and Leroy, IH. 


Waukegan, Ill.—Installation of an 
ornamental lighting system has met 
with approval. Address Mayor J. F. 
Bidinger, Chamber of Commerce. 


Waukegan, IIL — The Chicago, 
North Shore & Milwaukee Electric 
Railroad Co. has petitioned to ex- 
tend its lines. A survey of certain 
streets has been completed by Chief 
Engineer Fallon of the North Shore 
company and the work of estimating 
the cost of proposed improvements 
is now well under way. The exten- 
sion will cover several miles and will 
result in building up that part of 
the city north of Glen Flora along 
North avenue. Address the general 
manager of the North Shore rail- 
road, 72 West Adams street, Chicago. 


Grafton, Wis.—Jungers Stove Range 
Co. plans to erect stove factory on 
Main street in which several electric 
motors for power will be installed. 


Sanborn, Wis.—Sanborn Telephone 
Co. is planning the purchase of the 
toll line of the Home Telephone Co. 
between here and Ashland. 


Bemidji, Minn.—Contract for the 
installation of a “white way” lighting 
system for the city, to cost $32,595, 
was awarded to the Naylor Electric 


O. 

Curry, Minn.—A recent election 
authorized the issuance of electric 
light bonds. 


Redwood Falls, Minn.—The di- 
rectors of the Electric Telephone Co. 
have decided to purchase site for the 
erection of a central office. 


Manchester, Ia.—The city is making 
a survey of its pumping station with 
a view to electrifying equipment. 
Address T. Wilson, clerk. 


Oskaloosa, Ia.—Oskaloosa Home 
Telephone Co. will install a new 
switchboard at a cost of $40,000. 


Butler, Mo.—Bonds to the amount 
of $65,000 have been voted by the 
city for the erection of an electric 
power plant. Address James T. 
Hull, Mayor. 


St. Joseph, Mo.—St. Joseph Street 
Railway Co. will extend its lines a 
distance of ten blocks. 


Kansas City, Mo.—An ordinance 
providing for the extension of orna- 
mental street lights on Thirty-first 
street from the Paseo to Wabash 
avenue, was introduced in the lower 
house by Alderman Frank A. Griffin 
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than 500,000 hp., and cost $20,000,000. 
Hugh Cooper will build the dam. A 
small part of the power will be used 
to irrigate several hundred thousand 
acres in Grant county and the balance 
for industrial and railway develop- 
ment. 


Portland, Ore., (Rockwood)—Ef- 
forts are being made to secure elec- 
tric lighting in the vicinity of Rock- 
wood from the Portland Railway, 
Light & Power Co. 


Sacramento, Cal—Bids were re- 
ceived Sept. 2 by M. J. Desmond, 
city clerk, for furnishing transformers, 
sluice gates, centrifugal pumps, in- 
duction motors, intake and pumping 
works, electric crane, switchboards 
and force mains. , 


Villa Acuna, State of Coahuila, 
Mexico—Antonio Guijosa of Villa 
Acuna has been granted a concession 
by the Mexican government for the 
construction of an electric light and 
power plant here. Mr. Guijosa plans 
to install a plant of sufficient capacity 
to furnish power for operating irriga- 
tion pumping plants on both the Mex- 
ican and American side of the Rio 
Grande. 


PROPOSALS. 


Pittsburgh, Pa—The Pittsburgh 
Hospital, Frankstown avenue and 
Washington boulevard, is taking bids 
for the erection of a new one-story 


power house at the institution, about 
25 by 40 ft. 


Buffalo, N. Y.—The State Hospital 
Commission, Albany, will receive bids 
up to Sept. 29 for additions at the 
power and heating plant at the State 
Hospital here, including the installa- 
tion of new coal and ash-handling 
machinery. Louis F. Pilcher is state 
architect. 


Taylorsville, Ga. — Taylorsville 
Light & Power Co. Capital $8000. 
Incorporators: Will M.eDorsey, A. 
R. McGinnis and C. O. Shaw. 


Salyersville, Ky.—Salyersville Heat 
& Light Co. Capital $10,000. In- 
corporators: Saumel J. Patrick and 
others. 


Fairfield, Mont. — Fairfield Tele- 
phone Co. Capital $25,000.  Incor- 
porators: E. A. Shilton and others. 


Dickinson, N. D.—Western Brick 
& Telephone Co. Capital $25,000. In- 
corporators: W. L. Richards and 
others. 


Charleston, S. C.—Oceanic Power 
Co. Capital $10,000. William Greg- 


- ersen, president; William Tillinghast, 


secretary-treasurer. 


Anderson, S. C.—Flat Rock Light 
& Power Co. Capital $5000. W. L. 
Hays, president; W. E. Eldor, sec- 
retary. 


San Benito, Tex.—San Benito Elec- 
tric Light & Power Co. Captial $50,- 
000. Incorporators: C. G. Malott, 
R. B. Braeter and J. L. Lomax. 


Perth Amboy, N. J.—Windman- 
Goldsmith, Inc. Capital $100,000. To 
manufacture electrical wiring special- 
ties. President, D. Goldsmith; vice- 
president, Rose Goldsmith; treasurer, 
Philip Windman; secretary, Minnie 
Windman. 

-= Bernardsville, N. J—The A. K. W.. 
Electric Co. Capital $125,000. To 
engage in general electric construc- 
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tion work. Incorporators: Clifford 
Amerman, H. J. Kessler and 
Charles E. Whitcomb. 


Morristown, N. J.—The General 
Apparatus Co., Inc. Capital $25,000. 
To manufacture wireless apparatus. 
Incorporators: Milton B. Sleeper, 
Kimball H. Stark and Gordon C. 
Sleeper. 


Jersey City, N. J—The Weehawken 
Electric Welding Co. ` Capital $125,- 
000. Incorporators: Charles B. Ro- 
dermond, Christopher M. Verdon and 
Henry J. Rodermond. 


Frederick, Md.—Price Bros., Inc. 
Capital $100,000. To manufacture in- 
sulating materials, electrical appli- 
ances and equipment. Incorporators: 
Joseph B. Price, Osborne I. Price and 
Harry C. Hull. 


Wilmington, Del.—The Cobb Elec- 
tric Lantern Co. Capital $20,000. To 
manufacture electric lanterns and 
kindred specialties. Incorporators: 
T. L. Croteau, S. E. Dill and A. M. 
Hooven. 


INCORPORATIONS. 


Middleburg, Pa.—Washington Elec- 
tric Service Co. Capital stock, $5000. 
To. furnish electric light and power 
service. Incorporators: John F. 
Broom, A. W. Lee and John S. 
Fisher, 


Port Deposit, Md.—Northern Mary- 
land Electric Co. Capital stock, 
$250,000. To operate a local power 
plant and power service. Incorpora- 
tors: . John H. Ware, Jr. John 3; 
Graybill, Jr., and J. Guy Eshleman. 


Wilmington, Del.—Lyons any 
Battery Co. Capital stock, $500,000 
To manufacture storage batteries and 
other electrical equipment. Incorpora- 
tors: T. L. Croteau, M. A. Bruce and 
A. M. Hooven, 


Wilmington, Del.—Interstate Elec- 
tric Co. of Alabama.. Capital stock. 
$360,000. To manufacture electricał 
equipment and supplies. Incorpora- 
tors: M: L. Horty, S. L. Mackey and 
J. D. Frock. 

Birmingham, Ala.—lInterstate Elec- 
tric Co. of Alabama. Capital $350,000. 
Incorporators: M. Horty, S. L. Mack- 
ey and J. D. Frock. : 


FOREIGN TRADE. 


Copper Wire (33,576)—A mercantile 
firm in Turkey desires to purchase 
copper wire, plain and silvered, in 
large quantities. Correspondence 
should be in French. Quotations are 
requested c. i. f. Turkish port. Cash 
to be paid. References. 


Electrical Equipment (33,554)—An 
agency association in the Netherlands 
desires to get in touch with manufac- 
turers who are not yet represented in 
that country, with a view to securing 
exclusive agencies for all kinds of 
electric cable and wire, including elec- 
trolytic copper wire for overhead feed- 
ing lines. Reference. 


Electrical Installations (33,591)— 
A miner in Spain desires to secure an 
agency for the sale of complete elec- 
trical installations for mines and min- 
ing machinery. Correspondence may 
be in English. References. 
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- FINANCIAL NEWS 


Comment on the Financial Outleok in the Electrical Industry, New Securities, Reports of 
Earnings, Dividends and Utility Stocks 


Five Months’ Showing of General 
Electric Co. 


The report of the General Electric Co.’s 
earnings for the first five months of this 
year showed a manufacturing profit of 
13.1%, subject to adjustments at the end 
of the year. In the following table sun- 
dry income and interest are estimated for 
the 12 months on the basis of the report 
for five months. 

Estimated income account for 1920: 


Sales billed .........c-cccaees $275,000,000 
Cost of sales, etc. ....essecssos 238,000,000 
Manufacturing profit ......... 36,025,000 
Sundry income ........eeceeeee 0,856,000 
Net income ........ccccccscces 41,881,000 
Less interest ........cceceeee . 2,477,000 
Available for dividends ...... 39,404,000 


The phrase ‘subject to adjustment at 
the end ʻof the fiscal year,” with which 
the General Electric Co. qualified its re- 
port on five months’ earnings, is sig- 
nificant. Briefly, it means that federal 
taxes and a large depreciation have been 
charged out of gross before estimating 
manufacturing profit. Federal taxes last 
year were approximately $11,000,000 and 
annual depreciation in the last ten years 
has averaged more than 20% of book 
value, or over $10,000,000 of present book 
value. Thus, an allowance at an annual 
rate of at least $21,000,000 was probably 
made by the company in its tive months’ 
report. Consequently, fully $39,000,000 
would be available for dividends, unless 
the company chooses to write off an ex- 
ceptionally large depreciation. 

Stock of General Electric Co. at 142 is 
selling to yield approximately 9.6%. The 
company pays a cash dividend of $8 a 
share and a stock dividend of 4%. Di- 
rectors of the company have gone on 
record as favoring the indefinite con- 
tinuance of the stock dividend. Earnings 
for many years past and prospects for 
the electrical industry in the future are 
sufficient assurance that the 8% cash 
dividend will not be cut. The company’s 
huge write-offs have made book value far 
below actual value. This will unques- 
tionably be the policy of the future. 


Pacific Gas & Electric Co. 


The statement of the Pacific Gas & 
Electric Co. for:the six months ended 
June 30 shows surplus after charges, de- 
preciation and federal taxes of $2,080,575, 
equal, after preferred dividends, to $3.57 
@ share on the common stock. Income 
account for the six months compares as 


follows: 
1920. 1919. 

GYOSS: 250665 2ieeke $16,374,736 $12,892,373 
Expenses, taxes and 

depreciation ...... 11,303,445 8,055,166 
Interest, bonds, dis- 

counts, etc. ....... 2,490,716 2,209,444 
Additional deprecia- 

tion ods se ag aay pee 500,000 500,000 
Preferred dividends. 866,432 749,434 
Common dividends.. 850,102 850,102 
Surplus ............. 364,041 528,227 


Deposit for Sinking Fund of Northern 


States Power Co. 


Northern States Power Co. has de- 
poaren with, the Guaranty Trust Co. of 

ew York, trustee, $200,000 par of its 
five-year-sinking fund convertible 7% 
gold notes, due Aug. 15, 1923, for can- 
cellation in compliance with the terms 
of the sinking fund eovering this issue. 


Net Earnings of Allis-Chalmers for 
Six Months. 


Allis-Chalmers Manufacturing Co. has 
declared a dividend of $1 on its common 
Stock, payable Nov. 15 to stock of rec- 
ord Oct. 25. Three months ago an initial 
dividend of $1 was paid on the common 
stock. The regular quarterly dividend of 
$1.75 was declared on the preferred stock 
Oct. 15 to stock of record Sept. 25. 

Declaration of a second quarterly dis- 
bursement on <Allis-Chalmers common 


places the stock on a $4 annual basis. 
While the disbursement is termed ʻa 
dividend” by officials, interests in touch 
with the affairs of the company maintain 
that it is the intention to pay the $1 div- 
idend each quarter. The present manage- 
ment is conservative and after having only 
cleaned up the accumulations on the pre- 
ferred stock last winter, it is only natural 
that they hesitate to commit themselves 
to the payment of $4 annually on the 
common. Net earnings after taxes and 
available for dividends for the six months 
ended June 30 were $1,599,631. This is at 
annual iate of approximately $8 a share 
on the common stock. 


Issue of Hartford Electric Light Co. 
Underwritten. 


A syndicate consisting of Lee, Higgin- 
son & Co., Estabrook & Co., Boston, and 
Richter & Co., Hartford, Conn., has un- 
derwritten an issue of $5,000,000 ten-year 
‘% notes of the Hartford Electric Light 
Co. The notes are being offered at 95.68 


and interest, yielding about 7.6%. 


Utah Securities Corporation Sub- 


sidiaries. 
1920. 1919. 
July gross ......... --$ 668,377 $ 587,278 
Net earnings ........ 294,409 309,094 
Twelve months’ gross 7,986,930 7,062,694 
Net earnings ........ 545,574 3,685,233 
Arkansas Light & Power Co. 
1920. 1919. 

July gross ........... $ 151,557 $ 106,490 
Net after taxes ...... 33,081 32,586 
Total income ........ 38,762 32,815 
Surplus after fixed 

charges ............ 26,891 22,951 
Balance after prefer- 

red dividends ...... 18,951 15,076 
Twelve months’ gross 1,030,601 760,556 
Net after taxes ...... 224,551 217,907 
Total income ........ 263,993 227,472 
Surplus after interest 

charges ...«........ 138,033 102,094 
Balance after pre- 

ferred dividends ... 43,186 15,761 


Holding Company for Electrical Se- 
curities Corp. Reduces Capital. 


The Bank fuer Elektrische Unterneh- 
mungen, of Zurich, Switzerland, holding 
company for the Electrical Securities 
Corp., has reduced its capital to 25% and 
changed its bonds to 6% cumulative pre- 
ferred shares, owing to heavy losses suf- 
fered with depreciated German mark and 
Italian lire. 


Dayton Power & Light Co. 


1920. 1919. 
July gross ..... eee $ 277,932 $ 202,835 
Net after taxes ...... 67,796 . 66,517 
Total income ........ 69,859 70,313 ` 
Surplus after charges 27,608 19,383 


Balance after pre- 

ferred dividends ... 10,244 3,127 
Seven months’ gross. 2,068,142 ` 1,614,625 
Net after taxes ..... . 570,995 593,293 
Total income ........ 591,317 612,250 
Surplus after charges 266,802 307,443 
Balance after pre- 

ferred dividends ... 145.726 197,621 

Dividends. 


Cities Service Co. has declared the 
nineteenth monthly dividend of 40.75 cents 
on the Bankers shares, payable Oct. 1 
to stockholders of record Sept. 15. Dis- 
tribution on these shares made Sept. 1 
was made to 12.221 holders of record, an 
increase of 6689 holders of record since 
Jan. 1, 1920, and a gain of 8744 holders of 
iS over the distribution made Sept. 
, 1919. 

Arkansas Valley Railway Light & Pow- 
er Co. has declared its regular quarterly 
dividend cf 1.75% on the preferred stock, 
payable Sept. 15 to stockholders of rec- 
ord Aug. 31. 

Oklahoma Gas & Electric Co. has de- 
clared its regular quarterly dividend of 
1.75% cn the preferred stock. payable 


Sept. 15 to stockholders of record Aug. 31. 


Muskogee Gas & Electric Co. has de- 
clared its regular quarterly dividend of 
1.75% on the preferred stock, payable 
Sept. 15 to stockholders of record Aug. 31. 


WEEKLY COMPARISONS OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 
Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 


Publie Utilities— 


Div. rate. Bid Bid 


Percent. Aug. 31. Sept. 7. 
Adirondack Electric Power of Glens Falls, common............. 6 13 1314 
Adirondack Electric Power of Glens Falls, preferred............ 6 71 70 
American Gas & Electric of New York, common............ 10+extra 91 91 
American Gas & Electric of New York, preferred........... ees 6 33 34 
American Light & Traction of New York, common.......... eae ee 111 110 
American Light & Traction of New York, preferred........... 6 81 81 
American Power & Light of New York, common............... 4 41 45 
American Power & Light of New York, preferred.............. 6 65 63 


American Public Utilittes of Grand Rapids, common........ 


American Public Utilities of Grand Rapids, preferred.......... 2 7 12 13 
American Telephone & Telegraph of New York..........--..... T 97 98 
American Water Works & Elec. of New York, common....... es 2 2 
American Water Works & Elec. of New York, particip......... 7 4 4 
American Water Works & Elec. of New York, Ist preferred... .. 38 38 
Appalachian Power, common ..........ccccceccccccccercettteues sa 1 1 
Appalachian Power, preferred ........noasasasronnnsessaersrer.. 7 15 14 
Cities Service of New York, common.............ceceeceeees +extra 292 290 
Cities Service of New York, preferred........... ccc cece cece cee 6 65 65 
Commonwealth Edison of Chicago..............ccccccccccccsece 8 100 101 
Comm. Power, Railway & Light of Jackson, common........... 16 16 
Comm. Power, Railway & Light of Jackson, preferred.......... 6 36 36 
Federal Light & Traction of New York, common............ ee aes 6 6 
Federal Light & Traction of New York, preferred............... 39 39 
Northern States Power of Chicago, common.............-c..ee. 29 30 
Northern States Power of Chicago, preferred................ ex.div.7 74 T4 
Pacific Gas & Electric of San Francisco. common............e. : 46 47 
Public Service of Northern Illinois, Chicago, common......... ae 65 65 
Public Service of Northern Illinois, Chicago, preferred....... bem 6 $3 83 
Standard Gas & Electric of Chicago, cCommMon.........a.sss.s. Ker ai 13 12 
Standard Gas & Electric of Chicago, preferred.............. wide 6 35 35 
Tennessee Railway, Light & Power of Chattanooga, common... .. 1 1 
Tennessee Railway, Light & Power of Chattanooga, preferred.. 6 2 2 
Western Power of San Francisco, common.............cseceeeee ea 18 18 
Western Union Telegraph of New York.................0000: extra 85 86 
Industrials— 

ectric Storage Battery of Philadelphia, common.............. 4 120 120 
General! Electric of Schenectady..............ccccuccccccccccces E 8 141 141 
Westinghouse Electric & Mfg. of Pittsburgh, common...... TE 7 46 7 
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Features of Electric Drive in a 
Blooming Mill 


Economy and Increased Output Advantages of Electric Drive in 
Steel Mills—Construction Features of Reversing-Type Motors 
and Sychronous Motor-Generator Sets — Central-Station Service 


By B. M. JONES 


General Engineering Department, Westinghouse Electric & Manufacturing Co. 


During the last ten years there has been a gen- 
eral adoption of electric drive in steel mills, 
brought about by the several advantages which 
electricity has over steam for such purposes. At 
present there are built or being built in this coun- 
try a total of 42 electrically driven reversing 
mills. Naturally. some difficulties have been en- 
countered in this development, but the actual op- 
eration of a number of mills has proven that 
electric drive is successful from an economical 
as well as a tonnage-output standpoint. Further- 
more, electric drive is extremely flexible, and 
motors may be applied to operate all of the 
equipment in the steel plant. Although the 
steel-mill motors are usually designed to drive 
a particular size and type of mill they are flexi- 


ble enough to allow the adaptation of motors of. 


one drive to that of another if necessary. A 
case of this kind happened some time ago when 
the Lowellville plant of the Sharon Steel Hoop 
Co. applied motors intended for a plate mill’ to 
drive a 34-in., two-high reversing blooming mill. 


TERS 3 


The motor as shown in Figs. 2 and 4 is a 700- 
volt, adjustable-speed, direct-current machine of 
the compound-wound compensated type, having 
a speed range of o to 100 r.p.m. It is capable of 


- developing 850,000 ft-lbs. momentarily, and is 
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direstly connected to the mill. 

The single armature of this motor is mounted 
on a forged-steel shaft which is supported by 
two pedestal bearings arranged for water cool- 
ing and gravity oil lubrication. The bearings 


_and frame of the motor are supported by a heavy 


cast-iron bedplate which is well anchored to the 
concrete foundation by foundation bolts. Fig. 2 
shows a view of the reversing motor before in- 
stallation, and Fig. 4 shows a view of the motor 
after installation. Fig. 4 also shows the fly- 
wheel motor-generator set which supplies energy 
to the reversing motor, and the switchboard and 
control panels in the background. 

The motor is semi-inclosed, and is arranged 
for forced ventilation. The blower equipment 
is installed in the cellar and is interlocked so as 
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Fig. 1.—Motor-Room Substation in Loweliville Plant of Sharon Steel Hoop Co., Showing Switchboard and Synchronous 
Motor- Generator Set. 
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to prevent operation of the reversing motor in 
case the blower is not delivering the proper 
amount of air to it. 

Electrically the motor 1s designed to withstand 
the overloads encountered in reversing bloom- 
ing-mill service, and in addition it is provided 
with a large thrust bearing on the pedestal near- 
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Fig. <.—Reversing Blooming-Miii Motor Before in- 
stallation. 


est the mill to protect it from the mechanical 
shocks of the mill, such as the breaking of a 
spindle. The ease and rapidity with which this 
motor can be started, stopped and reversed shows 
it to be inherently adapted to reversing blooming- 
mill service. 

The motor is a compound-wound machine, the 
compounding being obtained indirectly by means 
of a small series exciter and a separate winding 
on the main poles of the reversing motor. Due 
to the extremely high-peak currents, (7000 to 
9500 amperes) encountered in the main circuit, 
it would be extremely difficult to reverse the or- 
dinary type of series field which would be neces- 
sary to keep the proper shunt and series-field re- 
lation. Therefore, the series exciter and the 
separate field winding is used, the series exciter 
field being connected in series with the main- 
motor armature circuit, and the armature of the 
series exciter being connected across the separate 
winding of the main reversing motor. 

The switches for reversing this field are oper- 
ated from the master switch, which also operates 
the reversing switches in the field of the gener- 
ator. By this scheme the compounding effect 
is obtained without the necessity of reversing 
the heavy armature current. This compounding 
of the reversing motor allows it to increase its 
torque on the overloads, and thereby better meet 
the severe shocks that are encountered. 


CONSTRUCTION FEATURES OF FLYWHEEL MOTOR- 
GENERATOR SET. 


The reversing motor receives its energy from 
a 700-volt, 352-r.p.m., separately excited shunt- 
wound, direct-current generator of the compen- 
sated type, which is designed to withstand the 
same peak loads as the reversing motor. This 
generator is driven by a 1500-hp., alternating- 
current motor of the wound-rotor type which is 
designed to operate on a three-phase, 2200-volt, 
6o-cycle circuit. A 60,000-lb. flywheel is 
mounted on the same bedplate with the motor- 
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generator, and is mounted between the two ma- 
chines. This flywheel is completely inclosed 
with a plate cover to reduce the windage losses, 
and also to afford protection to the operator. 
The flywheel bearings of this set are arranged 
for gravity lubrication and for water cooling as 


an emergency feature. Fig. 3 shows a view of’. 


the flywheel motor-generator set without the fly- 
wheel during the process of assembly in the fac- 
tory. The flywheel motor-generator set is also 
shown in the background of Fig. 4. 


OPERATION OF LiQuID SLIP REGULATOR TO CoN- 
TROL PEAK LOADS. 


A liquid slip regulator limits the peaks and 
equalizes the input to the flywheel set. When 
the load on the alternating-current motor reaches 
a predetermined value, the regulator introduces 
resistance in the secondary of the induction mo- 
tor which causes the flywheel set to slow down, 
thereby allowing the flywheel to give up a por- 
tion of its stored energy, and thus absorbing the 
peak load. When the peak load goes off, the 
regulator cuts out the resistance in the secondary 
circuit of the induction motor, and brings the 
flywheel set back to approximately full speed. 
The regulator is so arranged that the alternat- 
ing-current motor cannot be started until the 
maximum resistance is inserted in the secondary 
by means of the slip regulator being wide open. 
The switching equipment of the alternating-cur- 
rent motor is so arranged that the flywheel set 
can be brought to rest within a short space of 
time by opening the forward primary oil circuit- 
breaker and closing: the reverse primary oil cir- 
cuit-breaker. This reverses one phase of the 
induction motor, causing it to exert a torque in 
the opposite direction, and thereby bringing the 
set to rest quickly. In Fig. 5 is shown a liquid 
slip regulator in the process of assembly in the 
factory. 

Special attention has been given to the manner 
of insulating these machines to withstand the 
dust and dirt usually encountered in a steel plant. 


Fig. 3.—Flywheel Motor-Generator Set in Process of 
Assembly at Factory. 


-The direct-current machines were designed with 


the object in view of being able to withstand the 
severe overload encountered in this class of ser- 
vice. At times, the current may be 7000 to 9000 
amperes in one direction, and the next instant 
7000 to gooo amperes in the reverse direction. 
This causes rapid change of flux in the poles 
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Fig. 4.—Reversing Blooming-Mill Motor After Installation—Flywheel Motor-Generator Set and Switchboard 
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in Back- 


ground. 


and unless the machines had been properly de- 
signed commutation trouble would develop. 
The design of machines to handle this class of 
service involves many wide departures from pre- 
vious practice, and the exceptional service that 
these machines have given is a very good indica- 
tion that they are liberally designed to withstand 
the abnormally high currents encountered. 


MOTOR-GENERATOR (CONTROL SYSTEM SIMPLE 
AS WELL AS EFFECTIVE. 


The control of the main motor and generator 
is obtained by adjustment of the fields, the gen- 
erator field being reversed to obtain reverse di- 
rection of rotation of the main motor. The ex- 
citation of the motor shunt field remains in the 
same direction at all times. The speed of the 
reversing motor is proportional to the generator 
voltage up to normal voltage, and beyond that 
point the increase in speed of the reversing mo- 
tor is obtained by weakening its main shunt field. 
The compound field, described previously, is ad- 
justed to correspond with the speed of the re- 
versing motor. The master switch is mounted 
in the mill for controlling the contactors which 
adjust the various field circuits of the motor and 
generator. The position of the master switch 
determines the speed of the reversing motor, and 
its direction of rotation. This system of control 
makes the operation of the equipment extremely 
simple and very easy to operate while at the same 
time obtaining a very rapid and effective means 
of control. 

The reversing motor and direct-current gener- 
ator are separately excited, receiving their ex- 
citation from a small induction-motor-driven ex- 


citer set. The main direct-current circuit- 
breaker between the reversing motor and its 
generator is so interlocked that it cannot be 
closed unless the exciter set is operating prop- 
erly. 


CENTRAL-STATION ENERGY THROUGH OUTDOOR 
SUBSTATION. 


This plant uses central-station energy through- 
out, it being supplied by the Republic Railway & 
Light Company. An outdoor substation. is in- 
stalled on the steel company’s property about a 
quarter of a mile from the motor-room substa- 
tion. The power is purchased at 22,000 volts, 
and is stepped down to 2200 volts through six 
1500-kv-a. outdoor oil-insulated transformers. 
A spare transformer is kept in the outdoor sub- 
station for emergency. The oil circuit-breakers 
for use with these transformers are electrically 
operated, being controlled from the motor-room 
substation by direct-current power. This direct 
current is supplied by a small flywheel motor- 
generator set in the motor-room substation, 
which in turn receives its power from a small 
transformer in the outdoor substation. 

This small flywheel set was designed to be in 
operation at all times when power is on the 
22,000-volt line, there being no switches between 
the induction motor of this set and the 22,000- 
volt line. This flywheel set is designed to main- 
tain its speed so that at the end of a certain 
period of time after the power fails the generator 
would be capable of delivering the necessary 
power for operating the oil circuit-breakers in 
the outdoor substation. By this means, the op- 
erator can clear the outdoor substation from the 
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motor-room substation after the power has 
failed. ~., z fi | 

i Moror-RooM SUBSTATION. 

In addition to the reversing motor, its flywheel 


mọtor-generator set, and the small flywheel mo- 
tor-genérator set with the switching equipment, 


bes 


—. 


Fig. 5.—Liquid Slip Regulator in Process of Assembly at 
Factory. 


there are two synchronous motor-generator sets 
installed in the motor-room substation to supply 
the direct-current energy to the auxiliary motors 
around the plant. Both are 250-volt machines, 
one being a 750-kw. and the other a 500-kw. 
unit. There is a spare steam-driven direct-cur- 
rent generator in the motor-room substation for 
emergency use. ! 

The-bus structure and oil circuit-breakers (all 
of which are remote control) are located: in the 
cellar of the motor-room substation. Fig. 1 
shows the switching equipment and the synchro- 
nous sets of the motor-room substation. 

The entire electrical equipment, including the 
outdoor substation, the main drive equipment, 
the svnchronous sets, the alternating-current 
feeders and the steam-driven unit requires only 
one attendant. 

This equipment has been in operation for 
about one year, and has given very good service 
during that time, there being no undue main- 
tenance but merely the usual routine attention 
that is always given electrical apparatus. 


ELECTROCHEMICAL SOCIETY WILL 
MEET IN CLEVELAND. 


The American Electrochemical Society will 
hold its thirty-eighth general meeting at Cleve- 
land, Sept. 30 to Oct. 2, with headquarters at the 
Statler Hotel. The technical session is scheduled 
for 9:30 a. m., Sept. 30, after which a visit will 
be made to the plants of the United States Cop- 
per Products Co. and the Parish-Pool Co. On 
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Oct. 1 there will be a short*business meeting at 
9:30 a. m., followed by a session devoted to the 
reading and discussion of papers in the physics 
lecture room of the Case School of Applied 


- Science. Prof. D. C. Miller will give an illus- 


trated lecture on sound phenomena. An inspec- 
tion trip through the Nela Park Laboratories of 
the General Electric Co. will be made Friday 
afternoon. Following the Saturday morning ses- 
sion a visit will be made to the plant of the 
Western Research Chemical Co. 


OBSERVANCE OF FIRE PREVENTION 
DAY IN ILLINOIS. 


“Fire Prevention Day” will be observed 
throughout Illinois on Oct. 9, which is the anni- 
versary of the great Chicago fire. Three-fourths 
of the states set aside this particular day for the 
purpose of impressing upon the various com- 


‘munities the necessity for adopting safeguards 


against fires. The proclamation issued by the 
governor of Illinois and the mayor of Chicago 
illustrate the interest taken by public officials in 
this matter, and the “do’s and don’t’s” and other 
data contained in the printed matter distributed 
with the view of furthering this campaign carry 
a personal message to every individual. 


COAL STOCKS OF NEW YORK UTILITY 
COMPANIES. 


The public utilities of New York City are still 
having difficulty in getting a sufficient amount of 
soft coal to provide adequate storage stocks for 
the winter. The report for the week ended 
Sept. 8 to the Public Service Commission for the 
First District showed the total amount of soft 
coal on hand as 338,977 tons. Usually at this 
time of year the companies should have a stock 
of more than 400,000 tons, and by Oct. r this 
amount should be doubled. The public utility 
companies are making every effort to lay in sufh- 
cient coal by that date. 


HYDROELECTRIC PLANT PROPOSED 
FOR COLORADO RIVER. 


Plans now under discussion contemplate the 
erection of a dam in Boulder canyon on the Colo- 
rado river. The dam being considered will be, 
possibly, 600 ft. in height and will produce a 
storage capacity of 25,000,000 acre-feet. The 
water impounded will be used for the irrigation 
of large areas of waste land and for the genera- 
tion of electric power. At the present time 
borings are being made to determine the existing 
footing conditions at the dam site. 


BULLETIN ISSUED BY NORTH CEN- 
TRAL DIVISION, N. E. L. A. 


The North Central Geographic Division of the 
National Electric Light Association has distrib- 
uted to its members a bulletin under date of Sept. 
1, which is to be issued quarterly from Secretary 
H. E. Young’s office, 15 South Fifth street, Min- 
neapolis, Minn. It is planned to make this bul- 
letin a medium for the exchange of ideas and for 
news items of particular interest to the member- 
ship locally. 
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State Versus Local Regulation of 
Public Utilities 


State Regulation Successful, While Local or Municipal Control 
Proves Unsatisfactory to Utilities and Public— Extracts From 
Paper Presented at Convention of Michigan Section, N.E. L.A. 


By WILLIAM J. HAGENAH 


Consulting Engineer, Chicago. ; M. 


The outstanding feature of the economic and 


industrial history of the world during the last 50 
years has been the marvelous growth of industry 


in the United States. This 
rapid growth is impressive, 
not so much for the extent 
and diversity of American in- 
_ dustry as for the fact that 
this great expansion was ac- 
companied by a steady im- 
provement in the wealth and 
living conditions of the peo- 
ple. Europe can point to in- 
stances during the last gen- 
eration where expansion of 
capital in industry and the in- 
crease in the number of em- 
ployes has equaled our own, 
but in no other country 
throughout the world has this 
industrial expansion been ac- 
companied by so great an ad- 
vance in the standard of liv- 
ing, in the betterment of our 
cities as home centers for 
the masses of toilers and 
in bringing to the individual 
those comforts and con- 
veniences which wealth com- 
mands. 

When we look for the cause of this diffusion 
of wealth and the marked evidences of wide- 
spread progress, we are prone to refer to our 
great natural resources and the ingenuity of our 
people. However, England, Germany and Rus- 
sia, not to mention some other countries, have 
commanded resources not much inferior to our 
own, and it must be conceded that some of our 
most skillful mechanics and highly trained tech- 
nical men are products of Europe. Natural re- 
sources alone, therefore, have not produced this 
social betterment. A more careful analysis re- 
veals the fact that our national and individual 
progress is founded on a broader basis than is 
European expansion, namely, on our structure 
of laws which encourage individual initiative and 
in that spirit of fairness which typifies the Amer- 
ican mind. Natural resources alone constitute 
no great national wealth. It is only when wise 
laws encourage their development under a sys- 
tem which extends the benefits thereof to every 
citizen that true wealth is created. It is in our 
constitutional law and the enlightened public sen- 
timent which sustains it that our industrial great- 
ness is founded. 


William J. Hagenah. 


Foremost in our industrial development, and, 
in fact, constituting one of the principal reasons 
for such rapid growth, has been the development 
of the public-utility industry, 
which is peculiarly dependent 
for its growth and stability 
on correct public thinking. 
Fifty years ago some branch- 
es of this industry were 
in comparatively elementary 
stages of development, while 
others had not yet emerged 
from the laboratory as prac- 
tical instruments of com- 
merce. Today they are the 
central fact in the life and 
growth of our cities. The 
water utility supplies the 
greatest human necessity and 
has solved the problem of pri- 
vate and public sanitation. 
The street railway under pro- 
gressive policies for expan- 
sion has made possible the 
present large American cities 
without the congested slums 
adjacent to factory districts 
which are sO common in 
European cities. Gas and 
electric utilities have brought 
heat, light and power in every conceivable form 
to supply individual needs and comforts. The 
telephone as an instrument of commerce has an- 
nihilated spacé. It is true that inventive genius 
brought forth these ideas and courageous individ- 
uals gave them practical value, but it was the en- 
couragement and protection afforded these indus- 
tries by just and reasonable laws that has made 
the utilities the recipients of a large amount of 
the investment capital of the people. This capital, 
in turn, has made possible the provision of these 
services in almost every city and village in the 
United States, and has brought these facilities 
into the home as one of the necessities of pres- 
ent-day life. 


UTILITY REGULATION AN OUTGROWTH OF 
SouND FUNDAMENTAL LAWS. 


Hand in hand with the growth of this great in- 
dustry there has developed a wise system of 
regulation, partly as a means to protect the pub- 
lic against exploitation, but also designed to pro- 
tect the industry from abuses by the public. This 
system of jurisprudence has recognized from the 
outset the monopolistic character of the utility 
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industry, that the utility was charged with a 
public duty and therefore should be regulated by 
the public, and that, in turn, the public owed a 
duty to the industry which it regulated. It rec- 
ognized that this regulation could not be secured 
and enforced without the creation of semi-judi- 
cial bodies clothed with wide powers of investi- 
gation and composed of men having a judicial 
sense of fairness. So generally is this condition 
understood by the people that within the last 15 


years over 40 states have created commissions. 


with ample authority to protect both the public 
and the industries, to the end that rates for the 
necessities of life supplied by these industries 
shall at all times be reasonable and free from 
discrimination, and adjusted to yield a reason- 
able return on the fair value of the property de- 
voted to serve the public. 

State regulation of utilities has become an 
established fact with commissions everywhere 
functioning as a part of the well-balanced duties 
of government. In not one single instance dur- 
ing the entire history of this jurisprudence has 
there been a backward step in this steady march 
of legal and industrial progress. Viewed from 
an historical standpoint alone, it is interesting to 
know that the development of this great body of 
law and economic thought, which has played so 
important a part in our recent industrial and po- 
litical life, has grown up entirely within the rec- 
ollection of men still active in business, showing 
conclusively that the progress of the law and 
public understanding have fully kept pace with 
the development of the needs of the people. 

Today, however, just at a time when this leg- 
islation is most thoroughly demonstrating 
throughout the United States the wisdom and 
broad statesmanship of tts creators against sel- 
fish influences among both corporate and political 
interests, there is organizing a movement aimed 
at the destruction of this machinery for regula- 


tion and the substitution therefor of a system of - 


local regulation which is wholly unsound in the- 
ory, impractical under the conditions which now 
exist, expensive to the taxpayer and which will 
open the doors to a consideration of practices 
which can have no other purpose than plain po- 
litical expediency. * * * 


OBLIGATIONS WHICH REGULATION SHOULD 
SUCCEED IN ENFORCING. 


That utilities should be subjected to regulation 
on the part of the public is a doctrine so well 
established as to be no longer questioned, the 
only problem being as to whether such regulation 

can best be obtained by state or local action. 
Considering only the economic aspects, it must 
be concluded that state regulation alone holds 
out definite promise. From an economic stand- 
point, proper regulation of utilities is predicated 
on a mutual obligation—an obligation of the cor- 
poration towards the people, and an obligation 
on the part of the public towards the corpora- 
tion. The obligations of public service corpora- 
tions are threefold: First, they should furnish 
an adequate and efficient service; second, such 
service should be furnished at rates which are 
reasonable to all classes of consumers, and, third, 
these corporations owe to the public, from which 
their rights to operate are derived and from 


which must come the funds for their construc- 
tion, the obligation to treat the public fairly in 
the issue of their securities. For the just en- 
forcement of these obligations some agency of 
government must be responsible. That the state, 
acting for all the cities, is better situated to un- 
dertake such regulation than the cities acting in- 
dependently is no longer open to serious consid- 
eration. * * * 

Of the above three duties the question Ge ser- 
vice is the most important. Every citizen re- 
quires that electric light, water, gas and fele- 
phone service shall be ready to meet his instant 
demand at any hour, and that the character of 
the service shall be such as is consistent with the 
progress of the art and as good as the conditions 
in each community make possible. No person 
would feel secure in a city where gas is subject 
to such wide fluctuation in pressure as to en- 
danger the lives of its users. Electricity for 
light and power loses much of its value where 
the service is not instantaneous and where the 
voltage is not uniform. A water system is of 
small benefit to a community unless the water 
supply is wholesome and the pressure sufficient 
to meet any reasonable commercial and domestic 
requirement. The business man is more anxious 
to have within his reach a telephone which will 
instantly place him in communication with any 
party desired than he is about the question as to 
whether his annual rate shall be a few dollars 
more or less. * * * After adequate service 
conditions have been established, it is proper to 
ask whether the rate charged can be reduced. 


. UriLITY SHOULD Not Be ALLOWED To Exact 


More THAN A REASONABLE RATE. 


While the service must be adequate and rea- 
sonable, the utility cannot legally exact more 
than a reasonable rate for such service. This 
much is definitely founded -on principles of the 
common law. The utility is always entitled to 
charge rates which will enable it to meet its op- 
erating expenses, taxes, depreciation and a rea- 
sonable return on the fair value of its property. 


Where a schedule is excessive or unjustly dis-` 


criminatory, the rates may be reduced or read- 
justed, but the measure of its reasonableness 
must be determined from a consideration of the 
character of the service furnished and its cost. 
The computation of a schedule of rates makes 
necessary an inventory and valuation of the 
property devoted to the public use, an audit of 
the accounts to ascertain the true cost of oper- 
ating the service, and a study of the operating 
or traffic conditions which affect and often de- 
termine the characteristics of the schedule. In 
every utility where two or more classes of ser- 
vice are being rendered, both the value of the 
property and the financial statements of the com- 
pany must be apportioned over such services. It 
is a fundamental principle that every class of 
service must justify by its features the rates ex- 
acted, and excessive rates cannot be charged for 
one class of service in order to recoup a loss in 
another class. * * * While not the only 
basis for a schedule of rates, the cost to serve 
should be the principal determining feature in 
order that no injustice may be done, and such 
cost must be computed with an intelligent grasp 
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of the technical problems involved and an assign- 
ment of costs to those classes of customers which 
occasion them. It is only through such an an- 
alysis that excessive rates can be reduced, that 
the burdens of operation can be equitably dis- 
tributed over all customers, that discriminations 
can be abated, and that the maximum develop- 
ment of the service can be secured. 


SECURITIES Must BEAR PROPER RELATION TO 
PROPERTY REPRESENTED. 


In addition to the requirement for proper ser- 
vice and reasonable rates, the utility is under 
the further obligation to the public to maintain 
a proper relation between the amount of its se- 
curities and the equities which they represent. 
The regulation of capital issues by the public is 
one of the most recent forms of corporation con- 
trol, but because of many instances of reckless 
capitalization it is destined to play an important 
part in the future work of supervision. Private 
initiative can be rewarded in a manner consistent 
with the character of the service rendered with- 
out the exploitation of the public. Regulation 
of capital issues is largely an economic problem. 
It requires a study of the whole horizon of busi- 
ness and finance, including a knowledge of such 
facts pertaining to the proposed issue of bonds 
or shares as the interest rate to be paid, the rea- 
sonable market price, the application of the 
funds, the status of the business, the character 
of the management, the state and public policies, 
the condition of the money market in the state 
where the investment is to be made, and a gen- 
eral knowledge of the investment and credit sit- 
uation. Public utilities are no longer borrowers 
in the local money market, but bid actively for 
funds in the various great investment centers. 
Without giving regard to these conditions, a mis- 
directed zeal can easily defeat the growth of a 
public utility and thereby deprive communities 
of the benefits which much needed service exten- 
sions would bring. 

Issuance of securities must be regulated in a 
broad way to encourage the growth of the indus- 
try within the boundaries prescribed by natural 
and legal forces. The purchase and consolida- 
tion. of competing utilities should be facilitated 
in order that duplication of operating-capital 
charges may be discontinued and the rates of 
service ultimately reduced. Every issue of se- 
curities of an established utility must conform to 
certain well-recognized limitations, and where 
these are wisely interpreted by the public the 
industry is placed on a firm basis through the 
assurance to the investment world that the pro- 
ceeds from the sale of such securities have been 
honestly applied-and that the total- capitalization 
does not bear an improper relationship to the 
amount upon which the utility in question: may 
reasonably be permitted to earn.a fair return: in 
the form of interest and dividends: oe 
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This is especially true when the demand for 
funds and the reward for prudent investments 
are as great as those presented in the competitive 
industries of this country. In those states -where 
regulation is most successful, and where as a 
consequence public utilities have become most 
firmly established, there is extended to each util- 
ity a protection against ruinous competition and 
the assurance that it will be permitted to raise 
its rates when costs of labor and material rise 
to a degree making an increase necessary. * *:* 


j ) 
CITIES SEEK TO ENFORCE OBSOLETE AND IMPOS- 
SIBLE FRANCHISE TERMS. 


The specific conditions out of which utility 
problems have grown show, when submitted to 


analysis, that the remedy lies only in a consistent 


and uniform policy for the entire state. Anti- 


' quated franchises and a lack of accurate public 


information, both of which are largely beyond 
the power of cities to correct, are often at the 
base of the agitation for municipal control. A 
great many public utilities are operating, more 
or less closely, under some form of franchise 
which was granted at a time when the public 
mind wavered between the desire for utility ser- 


vice and the dread that’ utility corporations 


would become despotic powers in the city and a 
menace to the public welfare. To allay these 
fears franchises were drafted with many condi- 
tions and qualifications which may have been 
warranted in view of the facts at that time, but 
which have no place in the present-day theory 
and practice of regulation. Because of those 
conditions many corporations operating under 
old and long-term franchises are either required 
to maintain expensive and obsolete services or 
deliberately ignore such provisions, while those 
utilities which have been operating under short- 
term franchises are constantly required to ap- 
peal to the public for extensions of grants and 
must pay higher interest charges because of the 
uncertainties which this course imposes. 

Relief from these conditions could be secured 
under municipal control only through long pub- 
lic hearings conducted before city councils com- 
posed of men generally without any knowledge 
of the public-utility business and often preju- 
diced because of the temporary political advan- 
tage which may accrue from a particular form 
of solution. Further, a disposition of the matter 
in issue before a city council would often be de- 
pendent on a final referendum in which the 
public, through a lack of proper information, 
would be unable to decide the merits of the case 
and would be influenced by the advice and lead- 
ership of those political interests which are al- 
ways ready to excite public sentiment: against 
utilities for the selfish advantage which . they 
hope to reap from such contests.. A just settle- 


' ment of a utility problem under such conditions 
is hardly to’ be expected, and the experience 


which cities have had with utility regulation con- 
tains few examples of ‘success and many of fail- 
ure. Under state control, contracts or franchises 
can be adjusted or set aside whenever their pro- 
visions become obsolete or burdensome and when 
considerations of public interest demand such a 
procedure. ‘All such decisions by a central state 
authority are subject to feview before the high- 
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est courts; whereas, local issues, when improp- 
erly settled by city councils, generally remain a 
source of service burdens for which the public 
ultimately pays, or they serve to keep the utility 
constantly before the city council on petitions of 
one form or another, all of which make for po- 
litical capital. | 

To ask the people of a community to abandon 
state regulation of utilities, and return to munici- 
pal regulation, would be so contrary to the best 
interests of the public that it cannot seriously be 
considered. In place of the increasing efficiency, 
removal of discriminations and adjustment of 
rates to a reasonable basis which commission 
regulation has brought about, the utilities would 
be thrown back to operation under obsolete fran- 
` chises and ordinances and would constantly be 
before the city authorities seeking the amend- 
ment of ordinances to meet the ever-changing 
conditions. Commission regulation makes it 
possible for the public to be relieved from the 
consequences of the mistakes of city councils and 
the unwise attempts of cities at regulation by 
authorizing the state commission to adjust rates 
and service matters to meet present conditions, 
with the result that the service supplied by these 
companies may constantly keep pace with the 
growth of the industry and the progress of the 
art. Without such wise and comprehensive ma- 
chinery for state-wide regulation, these utilities 
would be compelled to operate under statutes 
and ordinances which are so inconsistent with 
the inventions and service betterments now in 
general use that, instead of protecting the public, 
they would constitute only burdensome restric- 
tions, impairing the service and increasing the 
expense of operation. In many instances the 
rates which utilities are permitted to charge 
under their franchises are much in excess of the 
rates now charged under state supervision, these 
reductions being possible chiefly because the 
state commissions have relieved the utilities from 
franchise restrictions which originally justified 
the rates in question. Should the cities be free 
to enforce these franchises and ordinances, rates 
would undoubtedly be increased substantially 


above the level which prevails even at this time. 


OPERATION 'UNpDER FRANCHISES KEEPS UTILI- 
TIES IN LocaL Potirtics. 


It was these old provisions, clearly out of har- 
mony with modern conditions, which forced 
utilities into local political contests in an effort 
to escape some of these irksome requirements 
which the public, without proper technical infor- 
mation as to the facts, jealously persisted in de- 
fending in the belief that it was protecting a 
right of great value. If the manufacturing and 
mercantile industries of the country were re- 
quired to operate under franchises and local or- 
dinances dated 20 years ago, in which it was 
sought to anticipate developments and to provide 
against a variety of abuses, it is certain that 
under the progress which they have made we 
would have them as important factors in every 
municipal election. Without the ability to ad- 
just themselves to the frequent and far-reaching 
changes in the business, as is now provided for 
by the public-utilities laws, the utility industry 
would be destined to a period of stagnation in 


which the public would be the greatest sufferer. 
State regulation has taken the utilities out of 
local politics, and it is not believed that the pub- 
lic will deliberately create conditions compelling 
the utilities to engage in such local contests 
again, especially when there is nothing to be 


gained from such a course. * * * 
I% $ 
DEMAND FoR LocaL REGULATION AN OUT- 


GROWTH OF PuBLIC MISUNDERSTANDING. 


The demands for local regulation of public- 
service corporations are due largely to a misun- 
derstanding of utility conditions. There has at 
all times been ample reason for regulation, both 
because of the nature of the companies and be- 
cause of instances of abuse of their power. The 
public has frequently been aroused by agitation 
designed to convey the impression that all public 
service corporations are charging excessive rates 
and making huge profits which are being con- 
cealed by means of a modest dividend on a large 
over-capitalization. It is true that there have 
been throughout the country many profitable 
public-service corporations, confined in most in- 


‘stances to the metropolitan centers, but the 


statement that the great majority of public utili- 
ties have made only moderate profits, and that 
a large number are not even obtaining sufficient 
earnings to maintain their plants against depre- 
ciation, is generally received with incredulity. 
Nevertheless, a large number of investigations in 
many different states has demonstrated that such 
are the facts. 

Many utilities have never been able to earn a 
reasonable return on the fair. value of the plant 
needed to serve the community. Where they 
began operations under an  unremunerative 
schedule, nothing but a desperate situation has 
ever permitted an increase in rates. In such 
cases the character of the service generally suf- 
fers. It is possible for any well-informed per- 
son to mention a number of instances where the 
equipment of utility corporations has been al- 
lowed to fall into a bad state of repair and the 
service to become of an indifferent character, 
and at the same time find public officials in those 
cities clamoring for a reduction in rates. In 
such instances a slight increase in rates would 
often accomplish a great improvement in the 
service, and at such a small cost per customer 
as to be negligible; it would enable the plant to 
install better machinery and apparatus, to better 
maintain its property and render service which 
would be greatly improved. * * * 


MUNICIPALITIES IN NO POSITION TO REGULATE 
ISSUANCE OF SECURITIES.. 


In another aspect of utility regulation the 
cities are wholly unable to protect the ‘interests 
of the public, namely, in the regulation of secur- 
ity issues. Few people realize the burden which 
inequitable regulation places on public utilities 
because of the reluctance of investors to place 
money in such utilities except at increased inter- 
est rates to cover that particular hazard. A 
utility which is, constantly under assault for po- 
litical reasons’ is unable to establish that favor- 
able credit’ position which” makes possible the 
borrowing of funds at low interest rates. In- 
vestors do not enjoy buying into a law suit or a 
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political contest. It must be borne in mind that 
very few utuities are able to finance their re- 
quirements locally, but must seek capital in dis- 
tant markets where investors scan the financial 
statements of such borrowers with keen discrim- 
ination. The public is interested in seeing that 
money is obtained under the most favorable 
terms and that it is properly applied, while the 
investor is interested in knowing that the facts 
which have been presented and on which the 
security issues are predicated are correctly 
stated, that the funds will be properly applied 
and that the public will enable the company to 
earn a reasonable return on the fair value of the 
property represented by such investments. < Any 
form of regulation which discourages investors 
or interferes with the fundamental rules of 
financing will be reflected in high interest rates, 
and, therefore, in high operating costs to the 
disadvantage of the public. 

That many public utilities have been compelled 
to pay high interest rates for money because of 
franchise restrictions or unreasonable service 
regulations has been demonstrated so many times 
that it requires little discussion. With the great 
fields for investment in this rich and growing 
country, it is unreasonable to suppose that per- 
sons having funds for investment will be ready 
to place them with utilities which are constantly 
harassed by restrictions of one form or another 
by the very people which such utilities are serv- 
ing. Under such conditions it is only natural 
that the surplus funds of the investment public 
in the different communities will be placed in 
securities of corporations free from such restric- 
tions. As a result of the restrictions on growth 
and service operations. which municipal regula- 
tion has always developed, utilities, in order to 
meet the cost of money under these conditions, 
have frequently been compelled to postpone cer- 
tain service extensions or postpone maintenance 
work to the direct disadvantage of the public. 

That the general public does not yet under- 
stand how completely it is protected by legisla- 
tive enactments and court decisions against util- 
ity exploitation is evidenced by the still frequent 
reference to “watered stock” as an excuse for 
hampering the widest utility development. In 
fact, many local burdens are forced on com- 
panies because of the expressed belief that their 


securities are “watered.” Just how this phrase’ 
originated is not known, but it has served to 


create a popular impression which for many 
years has been a powerful force against the de- 
velopment of public-service corporations. Many 
arguments advanced by utilities as reasons why 
obsolete service restrictions should be removed, 
or why rates should be increased to meet the 
advancing level of labor and commodity prices, 
are met with the ever ready answer from city 
officials that the embarrassment of the utilities is 
due to “watered stock.” | 

It is a well-known fact that many public utili- 
ties have outstanding capital in excess of the 
value of their physical properties, but in this re- 
spect they are no different from manufacturing 
and mercantile industries throughout the world. 


However, the general public is not being advised 


by the municipal authorities, whose duty it is to 
place the facts properly before the people, that 
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the evils of over-capitalization fall on the stock- 
holders rather than on the customers for utility 
service. The law has long been established, and 
has often been repeated by the supreme courts 
of several states and of the United States, that 
the rate of return to be considered in rate adjust- 
ment cases must be computed on the fair value 
of the property and not on the par value of the 
outstanding securities. * * * 


CITIES ENCOURAGE WASTEFUL COMPETITION 
BETWEEN UTILITY COMPANIES. 


Another of the practices of the cities, which 
has done much to make the maintenance of a 
state commission absolutely necessary, is the 


abuse of the power to grant franchises to com- 


peting utilities. Probably no other single mis- 
taken policy on the part of our cities has done so 
much to increase the cost of public-utility service 
in our largest cities as this practice encouraged 
by those whose business it was to ‘protect the 
public against wasteful duplication of capital. 
In every state where public service commissions 
have taken up the work of corporation control 
there has been announced the doctrine that a 
public utility is a natural monopoly, and that the 
interests of the people are best served by regu- 
lating and protecting such a monopoly in the dis- 
charge of its duties as long as it conforms to the 
obligations of the law. Opposed to this, the pol- 
icy of our cities has been to encourage compéti- 
tion, and in this manner they have helped to 
create the conditions which they now criticize 
and from the penalties of which they seek to 
escape. 


It is difficult to comprehend what a city can 


expect to accomplish by permitting another util- 
ity to enter its boundaries when there is’ already 
such a utility which serves the public adequately 
at reasonable rates. If the existing utility is 
giving inadequate service or is charging exces- 
sive rates, the remedy lies in the power to compel 
that company to improve its service or to reduce 
its rates instead of inviting another similar cor- 
poration to tear up the city pavements for its 
pipe lines or rails or to deface the streets with 
additional lines of poles. If an existing com- 
pany is rendering adequate service at reasonable 
rates, there is nothing to be gained by duplicating 


the plant and expecting two utilities, each com- 


pletely equipped, to exist on the traffic and ser- 
vice which heretofore has supported but one. 
There is not one instance on record where com- 
petition has secured for a city a single permanent 
benefit which could not have been secured 
through the exercise of the state’s regulating 
powers, while in every case there has been in- 
curred a burden of. investment and operating 
costs which the public must ultimately pay. This 
uneconomic and most expensive policy has 
everywhere been corrected by the state commis- 
sions. To abandon such policy and return to 
municipal regulation is unthinkable. 


PHYSICAL CONDITIONS PREVENT SUCCESSFUL 
MUNICIPAL REGULATION. 


If no other reasons existed, the physical con- 
ditions of our public utilities today alone make 
state regulation necessary and local regulation 
impractical, During the last 10 or 12 years there 


- 


Sae « 


ee 


440 ELECTRICAL REVIEW 


has been a decided movement among utilities 
towards consolidation and centralization. As a 
part of this movement hundreds of utilities, for- 
merly independently operated, now form parts 
of great systems covering large portions of a 
state. This condition has been brought about by 
the economies and operating benefits which re- 
sult from combination. Because of such com- 
binations it has been possible to abandon many 
small, partially obsolete and inefficiently operated 
stations and to connect the communities, by 
means of transmission lines, with a few large 
and modern stations located in centers where 
cheap fuel and ample water supply are obtain- 
able. Further, this consolidation has made it 
possible for such larger companies to secure 
economies in the form of the concentrated pur- 
chasing of supplies and the engaging of technical 
skill which would be entirely beyond the means 
of the many different communities 1f operating 
independently. It is not diffhcult to find in- 
stances where as many as 50, or even LOO, com- 
munities are served by a single company by 
means of an extensive transmission system sup- 
plied from a small number of stations. 

It is obvious that, in the proper regulation of 
service and rates for each of the utility services 
in the cities now being supplied from such large 
interconnected systems, each community must 
be charged not only with the total investment in 
such municipality but also with a proper propor- 
tion of the value of the transmission lines or 
mains as well as of the generating stations. In 
like manner, the operating expenses incurred in 
each community must be charged with a fair pro- 
portion of the operating expenses of the system 
located outside of such city and from the 
use of which each such community receives 
distinct. benefits. It is ‘difficult to under- 
stand how a score or more of cities, act- 
ing independently as they must do under’ mu- 
nicipal regulation, could properly assign these 
values and costs to the service in each commun- 
ity. One can imagine conditions of municipal 
regulation involving any one of these large cor- 
porations where individual cities might claim a 
large interest in the transmission system and dis- 
tant power plants for purposes of taxation, but 
deny such investments when the question of 
rates was in issue. 

Not only would questions of this character 
arise in prescribing rates and services for electric 
and gas utilities, but the same problems would 
be involved in the determination of proper trac- 
tion fares where the local system formed part 
of an interurban system purchasing its energy 
from the interurban system and authorizing the 
interurban cars to use the’city tracks. Again, 
the same question would arise in the determina- 
tion of telephone rates, where each city might 
claim an interest in the earnings of the toll sys- 
tem, but reject a portion of the investment bur- 
den. Our cities have neither the experience nor 
the facilities which would enable them to deter- 
mine proper schedules of rates and to prescribe 
reasonable service regulations under these con- 
ditions. The character of the utility business 
has undergone such changes within the last 
decade that it has ceased to be an object for 
municipal regulation. Not many years ago cities 
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sought to regulate railroad terminals. Today 
the impracticability of such a course is generally 
understood, and the facts which have brought 
about state regulation of some state-wide instru- 
ments of commerce apply with equal force to 
state regulation of all existing public-utility cor- 
porations. 


UTILity REGULATION NOT DEEMED A FUNCTION 
OF LocaL GOVERNMENT. 


Further, municipal regulation, wherever it has 
been tried during the last ten years, has met with 
failure because the regulation of the modern util- 
ity company is no longer a municipal function. 
In our theory of government there are certain 
functions which are distinctly local in nature, 
others are state functions while still others are 
national in scope. Whatever local character the 
utility may have possessed in past decades it has 
lost through its development under modern con- 
ditions in which it has taken so prominent a part. 
The regulation of such corporations in their 
present state-wide operations, and often inter- 
state Operation, is no more a function of local 
government than is the question of public educa- 
tion, administration of justice, regulation of 
banks or the care of the criminal and unfor- 
tunate classes. 

As industry -and government grow, new func- 
tions for the body politic constantly arise, while 
the older functions assume new aspects and 
those once local in character become functions 
ot the state. Many former functions of the sev- 
eral states are now exercised by the federal gov- 
ernment. From an administrative standpoint, 
as well as by reason of physical conditions, regu- 
lation of public utilities, if it is to be successful 
along broad constructive lines, must be provided 
for through a state agency and not by the cities 
acting independently. 


CITIES UNABLE TO CARRY ON Work Now PER- 
FORMED BY STATE COMMISSION. 


The practical impossibility of a city to regulate 
its utilities, as the law and conditions now make 
necessary, limits such work to the operations of 
the state. Scientific regulation covers so wide a 
scope of research and investigation and must be 
accompanied by such powers for enforcement, 
all founded in comprehensive legislation, that 
cities are unable to cope with this problem. 
Commission regulation is the result of a number 
of years of development work carried on by an 
organization well equipped to meet every condi-. 
tion which exists in the utility business. The 
various commissions in their work cover all the 
important phases of utility regulation, embracing 
service, accounting, rates, security issues and 
operating practices. The commission prescribes 
standards of service for the different classes of 
utilities which must be followed by all such utili- 
ties throughout the state. It makes studies of 


' the service performed by each public utility, in- 


vestigates complaints and makes available, alike 
for the municipalities and the utilities, its facili- 
ties and findings with respect to each problem 
developed. It prescribes systems of accounts for 
each class of utilities by which means it is en- 
abled to determine the true costs of operation 
and the legitimate investment in each utility ser- 
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vice. All of this work, because of the uniform 
lines on which the accounts must be kept, makes 
possible the comparison of results throughout 
the state so that the less efficient may profit by 
the experiences and methods pursued by the 
more successful utilities. It prescribes rates for 
each service which are based on those principles 
which the Supreme Court of the United States 
has announced as governing services of this 
character, removes discriminations between dif- 
ferent services and classes of customers in each 
service, and determines rates which are just for 
the service received and which tend to develop 
the business to the ultimate advantage of the 
consumers. 

As a basis for such rate adjustments the com- 
mission makes detailed inventories and apprais- 
als of all the utility properties, analyzes their 
operating expenses, apportions jointly used 
property and pro-rates accounts which cover the 
services of two or more utilities to the end that 
the rate basis and the rate itself in each com- 
munity: shall provide for no more than a reason- 
able return on the fair value of the property de- 
voted to public service in. such community. It 
supervises the issuance of securities, accuaints 
itself with the necessity for capital issues and 
safeguards the application of the proceeds from 
such securities. It seeks to destroy competiticn, 
prevents the growth of those conditions resulting 
from improper rate schedules which form the 
basis for public dissatisfaction and substitutes in 
each case rules and rates which protect the pub- 
lic in the efficiency and cost of the service. It 
endeavors to strengthen the utility’s credit posi- 
tion in order that additional investment capital 
can be obtained, and the utility thus is enabled to 
keep pace with the public demands for service. 
By reason of the large territory which it covers 
and the great variety and number of utilities 
under its supervision, the commission is enabled 
at a comparatively small expense to maintain a 
highly trained engineering, accounting and rate 
expert staff. Every matter coming before the 
commission is publicly heard, testimony is taken 
under oath, full cross-examination is permitted, 
every facility for investigation is extended and 
written decisions made which are binding on all 
parties unless they are reversed on appeal to the 
courts. 


CITIES UNABLE TO BEAR EXPENSE OF EFFICIENT 
Uritity REGULATION. 


It is impossible for cities to maintain well- 
balanced organizations for the regulation of their 
local utility properties. In fact, there are no 
cities which possess conditions requiring a per- 
manent organization for utility regulation. 
While a particular service or rate controversy 
might require an extended investigation, for 
which purpose a large and expensive staff would 
be required, this organization would not be nec- 
essary after the disposition of such case. It 
would be extremely difficult to build up such a 
staff in a shott time, and, unless constantly 
employed, it could not be maintained. Unless 
the regulation is predicated upon thorough inves- 
tigation, there is grave danger of the issues in 
the casé becoming- more’ or less involved with 


considerations other than those warranted solely- 


by the facts. A city commission or department 
could not obtain comparative information from 
other companies nor compel the opening of their 
books and records; neither could the cities pre- 
scribe a uniform system of accounts which would 
make cost analysis possible and compel strict ad- 
herence thereto. Under such a system of regu- 
lation the utilities of every city would be com- 
pelled to deal with a separate regulating author- 
ity, probably following different lines of thought, 
and would prevent the comparison of operating 
results among the companies themselves. Rate 
schedules would be computed with regard to dif- 
ferent basic conditions, while standards of serv- 
ice such as gas pressure, candlepower and heat- 
ing qualities, electric voltage, water pressure, 
etc., would undoubtedly vary in different cities 
of the same size ánd where the operating condi- 
tions are substantially the same. * * * 

The cost of maintaining an organization of the 
character which the utility investment. in large 
cities requires would be prohibitive for a single 
city. Our municipalities are today facing prob- 
lems arising out of city growth and government 
such as education, police and fire protection, sani- 
tation, street improvements, etc., which are a 
severe- burden on the public. In fact, city tax 
budgets are growing at such a rapid rate that 
conservative financiers have repeatedly advised 
caution. For these reasons cities should look 
with favor on the release from a function of 
government which is not local in character. It is 
not unusual to observe a city expending out of 
the public treasury, in prosecuting a single util- 
ity investigation, a sum as large as that expended 
by some states during an entire year in maintain- 
ing a fully equipped commission in the discharge 
of the regulative duties for all the cities of the 
state. i 


No SINGLE OUTSTANDING REASON FOR LOCAL 
UrTiLity REGULATION. 


It may not be improper to ask why a demand 


is being made for the repeal of the state utilities 
laws and a return to the former system of local 
regulation. It cannot be for the purpose of im- 
proving utility service, because that:.is now. and 
has been as good as it is physically) possible to 


make it under the circumstances which exist: with: 


respect to labor, fuel and other supplies. Cer- 
tainly it is far superior to what the service was 
prior to state regulation, and there is nothing 
that cities could possibly do under the widest 


_ stretch of authority which they. now possess, or 


which the legislature could possibly give them, 
which the commission does not. possess and which 
it has not exercised to the fullest extent for the 
benefit of the public. Municipal regulation: can 
not be desired for the purpose of: controlling 
utility security issues because municipalities 
never have attempted to regulate such:issues, and 
there has been no abuse of the issuance of. securi- 
ties since the public has come to understand the 
character and legal status: of the modern utility 
corporation. a cae . 
There is nothing in- the administration of 
municipal finances which indicates that those in 
charge of the city governments could better ac- 
quaint themselves with. the conditions -of the 
money inarket, the advantages of particular 
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forms of security issues, the protective features 
required on behalf of the public and the proper 
disposition of the funds than the state commis- 
sion has consistently done. 


PoLITICAL DEMANDS FoR LOCAL REGULATION 
APPEAL TO SELFISH MOTIVES. 


If there is any sentiment for municipal regu- 
lation it is predicated on the natural human de- 
sire to secure utility services at constantly lower 
rates. Whether rates can or should be reduced 
in any particular instance is a problem requiring 
the most careful and searching investigation, and 
should not be affected by impulses or prejudices. 
An attempt to regulate public utilities by appeal 
to public sentiment leads, not to true regulation, 
but to persecution, if not confiscation. All too 
often municipal officials in many of the large 
cities have considered the word “regulate” as 
being synonomous with “reduction.” It has been 
said by a keen student of our people that when 
the utility commissions were no longer able to 
reduce rates they would lose their usefulness. If 
public utilities are to be maintained, if the essen- 
tial character of their service is to be recognized, 
if additional capital is to be made available for 
these utilities so that they may expand with the 
growth of our cities, it is necessary that all at- 


tempts at regulation shall remain within the lim- 


its of sound economic principles and fundamental 
law, and appeals must be directed to the construc- 
tive side of our people and not to their prejudices. 

It is impossible to enforce a rate which does 
not yield a reasonable return on the fair value of 
the property. Consequently, rates must reflect 
the level of labor and material prices which de- 
termine utility wage scales and operating costs. 
When the cost level tends downward, or when 
inventions or increased efficiency make a reduc- 
tion in cost possible, rates may be reduced, and 
the state utilites commission has granted such 
reductions in every instance where the facts justi- 
fied them. When, however, the price level ad- 
vances because of extraordinary conditions, as is 
true throughout the world today, it is as un- 
reasonable to expect public utilities to continue 
to operate under. a rate schedule which does not 
cover the actual cost of. the service as it is to ex- 
pect individuals to continue to give their serv- 
ices under a wage scale which is below the cost 
of the actual necessities of life. 

With the increase in the cost of every article 
of consumption, and the increased schedule of 
wages which has resulted from war conditions, it 
was mevitable’ that either public-utility rates must 
advance or the utilities must cease to operate, 
To,criticize utilities or public authorities for ad- 
vancing rates in these. times is to criticize the 
world for.the conditions which exist- without 
offering a remedy..for their betterment., There 
can be no law for one class of business which is 
not equally operative for other classes in so far 
as conditions..apply,.. The advancing cost. -level 


must, Of necessity, be,met with increasing utility, 


rates just as this advancing level has resulted in 
higher prices in every. other class ..of - business. 
When.the cost curve again tends downward, pub- 
lic utility rates caniand wilh be reduced, and they 
will. probably be more quickly. reduced» because 
of state regulation and. because of.the faéilities 


of the policy under which utilities he 
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which the state possesses than will prices decline 
and wages recede in other major classes of busi- 
ness. When employes of public utilities are 
willing to accept for their services the scale of 
wages which they received prior to 1914, and 
when the public is able to procure for the utilities 
their necessary operating and construction sup- 
plies at the same price level as the utilities were 
able to obtain prior to 1914, utility rates can and 
will be restored to the rate level which prevailed 
prior to 1914. When the individual citizen is 
willing to return to the compensation which he 
received prior to 1914 and is able to conduct his 
business and his household on the cost basis 
which he was able to approach in 1914, he may 
expect public utilities, which are subject to the 
same conditions, to reduce their rates accord- 
ingly. To attempt to force a reduction in rates 
without full consideration being given to the 
fundamental conditions which apply to utilities 
and to the facts in each case can lead only to 
lengthy and expensive litigation in which all par- 
ties are to’some extent losers. 


Home RULE A FAILURE AND STATE REGULATION 
A SUCCESS. 


Because of these conditions municipal regula- 
tion of utilities is not only a discredited theory, 
but is well nigh impossible from every stand- 
point. Such a plan for utility regulation is con- 
trary to fundamental principles of political econo- 
my, is inconsistent with the physical conditions 
which have developed and is contrary to the 
spirit of the laws which govern such operations. 
The regulation of utilities by a state commission 
follows the broad economic laws governing the 
industry, is directly in harmony with the spirit of 
the laws and is capable of enforcement as many 
years of successful experience demonstrates. 
Modern economic thought and legislation seek to 
protect the individual against the corporation and 
at the same time to protect the corporation against 
exploitation from the public. It is opposed to 
political interference with public services, is op- 
posed to a waste of resources and aims to accom- 
plish its desirable public ends through a perma- 
nent state administrative agency. 

The regulation of public-utility corporations 
by municipalities has uniformly been a failure; 
their regulation by state commissions has in 
every instance proven a success. To repeal the 
legislation on which such constructive machinery 
is founded is to revert to-a practice which, even 
at a time when conditions were favorable, failed 
to accomplish the results which it sought am 
which under conditions as they are today, voul 
be absolutely impossible. To continue to develop 


the present system of state regulation, improving 
the statutes. where they are defective ar 
to the experience and facilities of the 
is now engaged in administering such legi 
will result in more. efficient service and 
rates,, and will invite such additional ca 

is necessary for the utilities to keep pace. N: 
growth and betterment of the cities,- It wil 
ther- mean the. continuation without inter 
the stage of development now shown and on 
which -our whole industrial progress has Deen 
founded. | ie sige eee Pe 
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Supporting Structures for Trans- 


mission Lines 
Fifth of a Series” of Articles Giving a General Review of the Elec- 


tric Power Situation — Wood Poles — Steel Poles and Towers— 
Thickness of Metal—Distance Between Supports—Loads Resisted 


By ALFRED STILL 


Since the main object of a transmission line 
is to support the electrical conductors at a vea- 
sonable distance above the ground, the nature 
and construction of the supporting structures 
will receive first attention. These will be taken 
up in the following order: (1) wood poles; (2) 
steel poles; (3) flexible steel frames, and (4) 
rigid steel towers. 


Woop POLES FoR POWER TRANSMISSION LINES 


Up to about 30 years ago no structures other 
than wood poles were used for carrying electric 
conductors above ground. With the use of 
higher voltages, taller and stronger structures 
became a necessity ; but wood poles still compare 
favorabl-y in competition with steel, even for such 
high pressures as 110,000 volts. 

The strength of fiber and durability of chest- 
nut and western red cedar recommend these 
kinds of wood for transmission line construction. 


The northern white cedar is also an excellent. 


material for transmission line poles, especially 
when it has received treatment with a suitable 
preservative compound. 

A point that is often overlooked when compar- 
ing northern white cedar with other kinds of 
wood is that its natural taper is greater than that 
of other species. This means that for the same 
top measurement it has a larger butt diameter, 
and, although new and sound poles generally 
break under excessive loads about 5 or 6 ft. 
above ground level, the larger butt measurement 
prolongs the life of the pole by permitting a 
greater amount of decay at or near the ground 
level before failure will occur from this cause. 


*Preceding articles of this series appeared in the issues 
of July 17, Aug. 7, Aug. 21 and Sept. 
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One advantage claimed for northern white cedar 
in comparison with materials of greater unit 
strength is its lightness and consequent economy 
in handling and erection. The specific gravity 
of the seasoned pole is 0.29, and its modulus of 
rupture is about 3600 Ibs. per sq. in. 


PRESERVATIVE TREATMENT OF Woop POLES. 


With the growing scarcity and high cost of 
wood poles, the desirability and feasibility of 
using some kind of preservative treatment is pe- 
ing seriously considered by the operating com- 
panies. The question is mainly one of ultimate 
economy, and, since much valuable data is now 
available on the cost of the various processes and 
the probable increase in the life of the poles, the 
conclusion will generally be that some form of 
treatment is desirable and economical. Whether 
this should be by the open-tank method or by the 
cheaper but far less effective brush method must 
be decided in each individual case. The high- 
pressure treatment, involving the placing of the 
entire pole in special large treating cylinders, al- 
though producing the most desirable results. is 
usually too costly to justify its use in connection 
with transmission line poles. The material al- 
most exclusively used in America for impregnat- 
ing poles and crossarms is coal-tar creosote oil 
which, when properly applied, provides excellent 
protection against decay. The accompanying il- 
lustration from photographs kindly supplied by 
Prof. R. V. Achatz of Purdue University, show 
different kinds and Regrets of decay in wood 
poles. 

Deciding upon the span or spacing between 
poles is not sọ'ëasy as might be supposed. The 
present-day tendency is toward Jonger spans, all 


Typical Cases Illustrating Decay of Wood Poles Near Ground Level. 
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with a view to economy. A fact that is often 
overlooked is that the size of the conductors lim- 
its the practical length of span. Thus, with a 
small conductor, such as No. 4 B. & S., gauge 
copper, the span should rarely exceed from 250 


Earth-Boring Machine for Digging Holes and Erecting 
Wood Poles. 


to 300 ft. It follows that economy may some- 
times be effected by using a size of conductor 
somewhat larger than the electrical calculations 
would indicate as being necessary, because the 
stronger, although more costly, cable may permit 
of a wider spacing of the supporting poles. thus 
effecting a saving in the cost of insulators and 
labor in erecting the line. These considerations 
suggest that iron or steel wire for conductors in 
small power transmission schemes may have a 
permanent place in future overhead construc- 
tions. . | a 

The high cost of copper brought about by the 
war led to the use of iron with some degree of 
success when the circumstances were favorable, 
and it is probable that if more attention is given 
to the possibility of using this material in place 
of coppér and aluminum, small power lines or 
extensions to existing high-tension distributing 
systems may be shown to be feasible even when 
estimates based on a copper line might show the 
cost to be prohibitivé. On account of the great 


strength of steel conductors it is probable that - 


on incrédsé in span length amotniting to as much 
as 50% might in somé cases be justified. The 
saving in ‘poles, crossarms and insulators, to- 


gether with the reduced cost of the conductors | 
themselves; will often prove to be considerable. . 


Much useful data ig how available for calculating 


‘ : 2. + .. ‘ . $ Š a F < . ae ae a 
the ohmié antl ‘reactivé pressuré drop in iron 
wires tarrying currents of varving magnitudes — 


and frequencies, ... - 
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Spans ranging from 550 to 700 ft. have actu- 
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ally been used by the San Diego Gas & Electric 
Co., using stranded steel from 0.25 to 0.375 ins. in 
diameter on the extensions to its 11,000-volt sys- 
tem. The chief objection to the use of fron ccon- 
ductors, especially on alternating-current sys- 
tems, 1s the fact that changes in the current may 
produce considerable variations in the reactive 
and ohmic voltage drop. On the more important 


. and larger lines steel-cored aluminum cables, al- 


though higher in cost than galvanized iron, may 
yet prove in many instances to be more econom- 
ical than copper. 

When double poles are used, as in the “A” and 
“H?” types of construction generally required for 
the higher voltages, larger spans may be used 
than with the -single-pole construction. With 
“A” and “H” wood-pole construction, a certain 
amount of bracing between the two poles 1s 
usual. But that this 1s not always necessary 1s 
shown by the construction of the wood-pole line 
of the Montana Power Co., which runs from 
Great Falls to Deer Lodge, Mont., a distance of 
140 mi. The poles are of cedar, 45 ft. high, con- 
nected at the top by a single crossarm, but other- 
wise without any cross bracing. This is an ex- 
ample of wood poles being used where steel tow- 
ers are ordinarily specified as a matter of course, 
transmission being at 100,000 volts, three-phase. 

Another instance where engineers have not 
followed blindly what is generally referred to as 
common practice is the 1611-ft. span river-cross- 
ing between Astoria and Flavel, Ore., which is 
supported on wood-pole towers 135 ft. high. 

The most usual wood-pole construction for 
supporting power conductors is where single 
poles carry the three conductors of a three-phase 
transmission on pin-type insulators, the pressure 
commonly being below 44,000 volts. 


PoLE FOUNDATIONS—DIGGING HOLEs. 


_ The depth to which the pole butt is buried in 
the ground depends upon the height of the pole 
and the nature of the soil. In solid ground it 
will vary between 5 and 7 ft., an extra foot of 
depth being allowed in a poor or yielding soil. 
Corner poles should be set to a greater depth 
than those on a straight run. 

- The labor of digging holes has in some cases 
been reduced by using dynamite, but this is not 
likely to prove economical except under the su- 
pervision of a skilled man who is thoroughly ex- 
perienced in the method. 

With the increasing cost of labor, transmission 
line engineers are now turning their attention -to 
power-driven machines designed to bore. holes in 
the earth to any desired depth and, usually, to 
erect and set the pole in position. -The accom- 
panying illustration supplied by the International 
Earth Boring. Machine Corporation, .Chicago, 


_shows a machine ‘specially adapted to save time 


.. and expense When a.large namber-of poles have 


tọ be erected.. The machine here illustrated is 
mounted on a crawler tractor which is capable 


of turning in its own lengthand thus obviates the 


necessity for a turntable pfovided on other types 


' of this machine. It will kore holes 2, ft. in di- 


ameter and 8 ft deep. -, When a largë ‘number. of 
poles have to be set a machine of this description 


may effect very corisidgefable écondmies, because 


it enables three men to accomplish more Wwayk in 
a day than could be accomplished by a gang of 
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eight or nine men setting poles in the ordinary 
way. | 
STEEL POLEs. 


As a substitute for wood poles there has been 
a growing tendency of late to use light steel 
structures that can be shipped and erected in one 
piece. For transmitting small amounts of en- 
ergy at pressures up to about 33,000 volts over 
distances of 20 to 40 mi., the cost of a transmis- 
sion line using such poles need be no higher, and 
indeed may sometimes be lower than if wood 
poles are used. The chief advantages of a well- 
designed steel-pole line over the wood-pole line 
are longer life and increased strength. The ac- 
companying illustrations show the Bates one- 
piece expanded steel truss which has the advan- 
tage of being made without bolted or rivetted 
` lattice work. These poles are manufactured from 
rolled “H” sections specially proportioned for 
the purpose. The section is first sheared through 
the web, leaving portions intact at definite inter- 
vals throughout the length. After heating in a 
special oil furnace, the flanges are drawn apart, 
causing the middle portion of the web to take the 
zig-zag form as shown. It is customary and 
generally advantageous to set these poles in con- 
crete foundations. 

Laced-angle poles, with small square bases, are 
much used, especially in Europe, even for fairly 
high-voltage transmission lines. Steel poles go 
ft. high are used along the levee at Alton, on the 
East St. Louis & Suburban Railway Co.’s line to 
East St. Louis. ‘These poles are provided with 
three iron arms to which suspension-type insula- 
tors carrying 66,000-volt conductors are attached. 
The spans in’ some cases are as long as 400 ft. 
The steel-pole construction is more generally 
used with pin-type insulators and voltages below 
60.000, a very common spacing: being 300 ft. 

Supports that are relatively small at the base 
are generally referred to as poles. The plan at 
the ground line may be square, rectangular or 
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triangular. Steel poles are usually interded 
merely to take the vertical and transverse loads. 
They are rarely designed to take care of any ap- 
preciable load in the direction of the line or at 
corners where a sharp turn is made. For these 
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Tall Tower for River Crossing—Manufactured by Ameri- 
! can Bridge Co. 


\ 
purposes the rigid type of steel tower is used, but 
poles, whether of wood or iron, may be guyed to 
take exceptional loads at corners and where sec- 
tions of the line are dead-ended. 


FLEXIBLE TYPE OF STEEL SUPPORTING 
STRUCTURE. 


Intermediate between the steel pole and rigid 
steel tower, we have the flexible frames or tow- 
ers. A certain amount of Hexibility in the direc- 
tion of the line is now generally conceded to be 
advantageous. The wood pole has the advantage 
that it may be detlected very considerably by ab- 
normal loading and yet return very nearly to its 
original form when the stress is. removed. The 
flexible steel frame is designed to have flexibility 
in the direction of the line without great strength 
to resist stresses in this direction, but with the 
requisite strength in a direction normal to the 
line to resist the side strésses due to wind pres- 
sures on the wires and the supports themselves. 
A design of this type is cheaper than the rigid- 
tower construction, in addition to which it gives 
flexibility where this is advantageous, with the 
necessary strength and stiffness where required. 
It may be noted that the saving in cost is not 
merely in the cost of the tower. itself, but also in 
the greater ease of transportation and erection, 
especially in rough country. | 

A word of warning to those proposing to save 
cost by using semi-flexible rather than rigid tow- 
ers may not be out of place. The so-called flex- 
ible steel supports should not ‘be designed with- 
out very careful consideration of the conditions 
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they have to fulfill and the abnormal strain; to 
which they may be subjected. The advice of 
those familiar with their construction and use 
should be taken when deciding upon the test 
loads which they should be capable of withstand- 
ing, both at right angles to and in the direction 
of the transmission line. Rigid anchoring tow- 
ers are provided at corners and also at definite 
intervals on a straight run. In the writer’s opin- 
ion too much stress is usually laid on the necessity 
of providing rigid strain towers at frequent in- 
tervals on a straight run. The opinion appears 
to be held by some engineers that a breakage of 
one or more wires may cause the successive col- 
lapse of the flexible structures on a long straight 
run; but what actually occurs is a very consider- 
able deflection of the supports on each side of a 
wrecked span, which leads to a reduction of ten- 
sion in the wires of the adjoining spans, owing 
to the increased sag of the wires. The second 
and third poles from the break may also deflect 
appreciably, but if the structures have been 
properly designed to give the requisite stiffness 
in the direction of the line, the successive deflec- 
tions will decrease at a very rapid rate, and, in+ 
deed, will be rarely noticeable beyond the fourth 
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Special Steel Tower for 90-Deg. Angle on 66,000-Volt 
Transmission Line. 


or fifth pole. The “A” frame semi-flexible tow- 
ers are actually in use ‘on lines working at volt- 
ages up to 125,000. They are built for both pin 
and suspension type insulators. 


Ricip WIDE-BASE STEEL TOWERS. 


With the coming of high voltages and in- 
creased distances between wires and between the 
conductors and the ground, taller supports be- 
come necessary. With a view to saving cost on 
supports and insulators spans were increased, 
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thus necessitating still taller towers. The result 
of these tendencies was the modern wide-base 
steel tower of substantial design and often of 
considerable height. 

The base plan of steel towers may be square, 
rectangular or triangular. The width of a tower 
of this type measured at the ground line is very 
commonly about one-quarter of the total height, 
but it may be anything between one-third and 
one-seventh of the height. The relation between 
the base dimension and height is usually deter- 
mined by the construction which will show the 
greatest economy of material.” 

Without going into details of design and con- 
struction—matters which should be left to the 
manufacturer whose business it is to supply tow- 
ers capable of withstanding a specified combina- 
tion of probable loads—it is well to point out that 
thin metal, even for bracing members of a steel 
tower, should be avoided. Structures made of 
few pieces of comparatively heavy section steel 
will generally prove more durable than those 
built of a larger number of lighter parts. The 
tendency is toward the avoidance of light-weight 
members, although, on the other hand, cross 
bracing at fairly frequent intervals cannot be 
omitted without having the unsupported sections 
of main members in compression longer than 
would be desirable or safe. The present practice 
is to avoid using material less than 3/16 in. 
thick, even for web members. For permanent 
structures that are to be painted, 1.e., not galva- 
nized, some engineers specify a minimum thick- 
ness of 0.25 in. Main members should never be 
made of material less than 0.25 in. thick, and 
where large-angle sections, such as 4 in. by 4 in., 
are used for the corner legs, it would be advisa- 
ble to have a minimum thickness of -5/16 in. 
When rods are used for tension members in place 
of flat straps or angles, a minimum diameter of 
5% in. is customary. 

The parts of large steel towers for important 
transmission lines are usually galvanized, while 
for temporary constructions the parts are made 
of lighter section material and almost invariably 
painted. It does not follow that paint instead of 
zinc is not desirable as a protective coating on 
the iron work of important lines. The problem 
is mainly an economic one, but a steel structure 
may unquestionably be made to last almost any 
length of time if it is thoroughly painted every 
three or four years, especially if particular atten- 
tion is paid to the footings where they emerge 
trom the concrete foundation. These, if not gal- 
vanized, should be painted every year. On 1m- 
portant high-voltage lines where it would be dan- 
gerous for men to work near the live wires, the 
steel parts of the structure near the wires should 
be galvanized even if the remainder of the tower 
is painted. | 


DISTANCE BETWEEN SUPPORTING TOWERS. 


The best or most economical spacing between 
supporting structures is less easily determmed 
than might at first be supposed. A long span 
means few towers and fewer insulators per mile 
of line, but it also means a greater sag in the 
wires and higher and stronger towers. There 
will be a particular length of span under given 
conditions, involving the number, size and ma- 
terial of the conductors, beyond which any fur- 
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ther increase would lead to the cost of the fin- 
ished line being greater than with the shorter 
span. This is what, in the past, has determined 
the proper spacing of supports in those rather 
exceptional cases where the engineer has not been 
content merely to follow precedent, but has had 


the courage to make his own calculations, and ` 


the faith to believe in their correctness. 

The economic length of span on steel-tower 
lines usually lies between 500 and 750 ft., but 
longer spans are not uncommon. The average 
distance between towers on the 110,000-volt lines 
of both the Pacific Gas & Electric Co. and the 
Mississippi River Power Co. is 800 ft., while 
spans of 850 ft. are used by the Sierra & San 
Francisco Power Co. on its 104,000-volt lines. 
The present-day tendency is all in the direction 
of larger spans. 

Ultimate economy and continuity of service 
are the important factors in determining changes 
and improvements in transmission-line construc- 
tion. Even if the first cost of a line with very 
large spacing of towers may be somewhat higher 
than if shorter spans were adopted, there are still 
reasons in favor of the longer spacing. The 
cost of maintenance has been found by experi- 
ence to be appreciably less with the long-span 
construction, and interruptions to service are 
fewer. This may be attributed partly to the fact 
that the number of points of attachment to in- 
sulators is smaller with the long spans, and that 
variations of temperature do not produce such 
great changés of stress in the wires as when 
shorter spans are used. 


Loaps To BE RESISTED BY SUPPORTING 
STRUCTURES. 


In the direction of a transmission line the 
forces are very nearly balanced under normal vp- 
erating conditions. At corners, specially de- 
signed strain towers are sometimes required to 
take the very considerable stresses caused by the 
unbalanced component of the tensions in the 
wires. Also, in the event of the breaking of one 
or more wires in a span, the unbalanced forces 
may be very great. Rigid strain towers to which 
the conductors are anchored are provided at in- 
tervals along the line to take and resist abnormal 
stresses caused by such accidents. 

The transverse loading due to wind acting on 
the wires and on the towers themselves may be 
very considerable, and it increases with the 
length of span and the height of towers. The 
vertical or dead loads due to the weight of the 
tower itself, together with that of the insulators 
and wires in the span, are usually of less account 
than the transverse load tending to overturn the 
supporting structure, but they increase the stress 
in the main compression members where failure 
usually occurs when the limiting load is reached. 
In making calculations for strength and stiffness 
the designer must necessarily have a knowledge 
of the climatic conditions of the country through 
which the line will run, and must make allowance 
for the probable maximum wind pressures acting 
upon ice-coated wires in districts where sleet and 
ice have to be reckoned with. Without going into 
details of design which are the concern chiefly 
of the manufacturer, it may be noted that since 
our knowledge of the laws governing the col- 
lapse of a member acting as a strut is less reliable 
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than the data available for materials in tension. 
special attention should be paid to the proper 
proportioning of compression members in the 
steel structures. It is mainly because a slight 
departure from perfect alignment, or a lack of 
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Typical Steel Tower for Duplicate Three-Phase High- 


Tension Transmission Line. 


uniformity in cross section, will cause a column 
in compression to collapse under much lower 
stresses than the calculated values that metal of 
light sections should be avoided. This point has 
already been referred to and the trend in tower 
design has undoubtedly been in the direction of 
avoiding long sections in the compression mem- 
bers unless the thickness of metal is ample to 
provide the requisite factor of safety. 


IMPROVEMENTS IN DESIGN AND CONSTRUCTION. 


It is not proposed to discuss in this article the 
manner in which large towers are assembled and 
erected in the field, bùt it is certain that notwith- 
standing the rapid advance in the design and con- 
struction of transmission line supporting struc- 
tures there will always be room for further 
improvements, all tending toward increased econ- 
omy combined with durability and reliability. 
The setting out and erecting of the large steel 
structures now used in connection with the big 
high-voltage systems of power transmission calls 
for engineering knowledge and judgment of no 
mean order. A thorough study of the new con- 
ditions which are continually being created ow- 


-ing to the ever-increasing demand for power, and 
_ close attention to,the smallest details of construc- 


tion-and erection may confidently be expected to 


bring about still further improvements in the 


near future. 
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Factors in the Design of Large 
Boiler Plants—Part II. 


Discussion of Principal Points Affecting Equipment of Boiler 
Plants of Large Capacity — Paper Before Eastern Pennsylvania 
Chapter, American Society of Heating and Ventilating Engineers | 


By J. GRADY ROLLOW 


` Combustion Engineer, E. I, du Pont de Nemours & Co., Wilmington, Del. 


Where the load runs up into peaks for short 
periods of time, the underfeed stoker has con- 
siderable advantage over the natural-draft types. 
As was mentioned before, the forced-draft chain 
grate is now attracting some attention. Where 
the peak loads remain for a longer period of 
time, say for a week, as 1s liable to be the case 


where a large heating load is carried during one - 


of.our modern winters, it is advisable to allow a 
amore liberal-sized stoker for the same heating 
‘surface. The usual custom where the multiple 
iretort type of underfeed stoker is used is to 
allow one retort per 100 rated boiler horsepower. 
‘Where coal is of poor quality, this ratio is re- 
‘duced to one retort for 80 rated horsepower, and 
‘in cases where very high ratings are desired as 
‘the Buffalo General Electric Co. plant, a ratio of 
one retort per 50 rated horsepower or less. The 
‘usual practice with natural-draft grates is to 
callow a ratio of 1 sq. ft. of grate per 40 or 50 
sq. ft. of heating surface. Inclined-gtate over- 


The preceding installment of this article g aa in 
the Aug: 21 issue of ELECTRICAL REVIE 


feed types allow a ratio of from 1 to 40 to I to 
70, depending on the quality of the coal and the 
character of the load. Chain grates cannot ob- 
tain the high capacities that the underfeed 
stokers do, but they can maintain an average out- 
put nearer to their maximum capacity than any 
other type within their field. Another thing 
which may influence the choice of a type is 
whether there is an abundance of exhaust steam 
available for heating. Where the exhatist steam 
cannot be used to advantage, forced-draft stokers 
are seriously handicapped. Comparative tests on 
underfeed stokers versus inclined-grate over- 
feeds in the same plant showed that the fans 
consumed 4.88% of the total steam generated. 
This, however, is an unusually high steam con- 
sumption. The figure should not exceed 3% of 
the total steam generated. The net efficiency of 
the overfeeds was 65%. The net efficiency of 
the underfeeds without credit for the exhaust 
steam was 67%. When credit was given for the 
exhaust steam used in the feed-water heaters the 


combined net efficiency of the underfeeds amount- 
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to 69%. This is 4% in excess of the net effi- 
ciency of the overfeeds. 

If the load is carried for one shift per day, 
fuel economizers are hardly justifiable unless fuel 
is extremely high or the owner is satisfied with 
a small return on investment. Where plants are 

_operated for two shifts per day, economizers will 

show a return on investment of from 10 to 30%. 
In three-shift plants economizers will show a re- 
turn of 20 to 50%. The saving which economizers 
will show depends on the rate at which the boil- 
ers are driven and the efficiencies. The above 
savings assume rating of 175 to 200% on boilers 
and good efficiencies. If the boiler efficiency is 
low the economizer efficiency is high. Econo- 
mizers should never be installed unless boilers 
are operated 125% rating or above, or unless 
fuel costs are abnormally high. With the high 
steam’ pressures and high superheats which are 
common ‘today, economizers are almost indis- 
pensable if the load is a 24-hour load. 


DISTRIBUTION AND USE OF STEAM. 


If steam is to be used for generating power 
with turbines or engines, it will undoubtedly 
mean high pressure and superheat. On chemical 
processes, as is the case with the du Pont ‘com- 
pany’s plants, the radiation loss and expense re- 
sulting from long pipe lines for high pressure 
would more than offset any gain from high pres- 
sures and temperatures. S 

A few years ago labor was so cheap that few 
industrial plants made any attempt to save labor 
in boiler rooms. During the war, industrial 
plants engaged in the manufacture of munitions 
expected the war to end in six months or less 
and labor or fuel-saving devices were not con- 
sidered unless they could pay for themselves in 
12 months or less. 

With the outlook today, power-plant designers 
are making every attempt to eliminate boiler- 
room labor. The du Pont company operated a 
large boiler plant during the war (hand fired) 
on coal from which it obtained 300 boiler hp. per 
man in the boiler room. Today it operates a 
plant burning fuel oil from which it obtains from 
3000 to 5000 boiler hp. per man. 

Mechanical soot blowers besides saving from 
1 to 5% of fuel will show a return of from 5 to 
10% on investment in labor saving in large 
plants. It requires 45 minutes for a man to blow 
the soot from a 600-hp. boiler with a steam 
lance. 
do a better job in 10 minutes. The du Pont 
company learned early in the war that even 
though a plant operated for only one year 


mechanical soot blowers would pay for them- | 


selves in labor and the gain in capacity. 
Cost oF FuEL. 


The cost of fuel and transportation has been 
going up along with labor and plants which en- 
joyed- $1 coal-a few years ago are now paving 
from $4 to $6. Naturally, the cost of boiler- 
room apparatus has been climbing too. so that 
installing fuel-saving apparatus today shows lit- 
tle or no more return on investment than it did 
six years ago. The man who put in an economi- 
cal plant in 1914 or 1915 has gotten about four 
times the return on his investment for fuel- 
saving refinements than he would get today. A 
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‘several months, the records show that super- | Ti i i 
heaters actually increase the combined efficiency 
-about 2% without an appreciable lowering of the 
‘boiler capacity. - Each one of these boilers burns 
$75,000 worth of fuel annually. A 2% saving 


ers would cost approximately $4500 installed, ei 


coal cars is a problem. 


With mechanical soot blowers he could 


‘rivets is as strong as the rivets. If there is a 
_ wide discrepancy the joint must be redesigned. 


‘two losses to be given consideration in steam 


gain of from 70% efficiency to 75% in a 24-hour, 
1c,000-hp. plant means a fuel saving of 8250 
tons annually. At $6 per ton this amounts to 
$49,500. It is impossible to obtain the best 
boiler efficiency without sufficient instruments to 
show what is going on. Every boiler in an up- 
to-date plant should be equipped with a flow 
meter, a draft gauge, a recording stack ther- 
mometer, and convenient means of operating the 
boiler damper from a position in front of the 
boiler and where the draft gauge may be read. ` 
It is a significant fact that of all the large boiler 


plants in operation the most efficient ones are 


equipped with CO, recorders: or have at least 
some means of checking the air supply. In this 
connection let us call attention to the Bailey ji 


. boiler:meter for the reason that it indicates and 


records all the necessary information regarding 
the efficient: operation of a boiler. - l x ba 

The du Pont company operates a boiler plant F 
consisting of eight 823-hp. boilers, four of which Joh, ' 
are equipped with superheaters and four without. HR ae 
The: superheater boilers have their own venturi- | 
water meters, as also the saturated boilers. The er 
fuel account is kept separate. Going back ‘for | ESA 


is $1500. A superheater for one of’ these boil- 


provided it was installed along with the boiler. Ea 
Thus a saving of 33% is realized. | eet ae ga oN, 


CLIMATIC CONDITIONS AND ALTITUDE. : Py pare 


Stacks designed to give a certain draft at sea 
level would not give the same draft at Denver or 


Cripple Creek, Colo. The barometric pressure tke Tar! | 
at sea level is 1.464 times the barometric pressure . ea Poth E ate By 
at an altitude of 10,000 ft. Therefore a stack at Seg re) ae 


Cripple Creek would have to be 1.46 times as eS ee 
high as a stack in Philadelphia. It would also er N 
have to be 1.16 times as large in diameter. In | atte ho 
very cold countries the freezing of steam-gauge = SN ER 
and water-column piping, and also’ radiation erie» ee OT 
losses and comfort of operating crew must be | 
taken in consideration. The handling of frozen 


Having considered the first eight of the points ý RART 
on known quantities, the engineer will have to i a 
apply the other five considerations—(g) Impor- 
tance of the time element in getting the plant 
going; (10) local laws; (11) return expected on | 
invested capital; (12) permanence of the plant, i EENE S E 
and (13 value of the real estate—to his selec- E TEAK SA 
tions and arrangement of apparatus to see if ae a VTE RN $ 
it will stand the final test. . e ed e PE 
It is like calculating a riveted joint. First you a Fig N kes a | 
find out how much the rivets will hold. Then a = =] 
you find out whether the metal between the Tae PR POCA Se 
Í 


` PrrinG DESIGN. l Sey SE ERIE I 

Having covered the 13 quantities which must , 

be known in a particular case, let us turn to a a ea : Li 

few things in general which apply to every plant. Mia: "hg et oes pte allel ah, 

The laying out of the steam piping is usually ie i baht es, AF- 
not given the attention it deserves. {There are eee aa ca ot ers 
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piping: (1) The pressure loss which is depend- 
ent on the velocity of flow and the density of the 
steam, and (2) radiation loss which is dependent 
on the difference of temperature between the 
steam and outside air, the size of the pipe and 
the insulating value of the covering used. 

The economical size of pipe therefore will be 
the size in which the sum of these two losses are 
a minimum. It is generally considered good 


_ practice to allow an average velocity of 10o ft. 


per sec. in main headers and proportion boiler 
branches to allow 6o ft. per sec. minimum veloc- 
ity at normal rating with saturated steam and 
75 ft. per sec. with 100-deg. to 150-deg. super- 
heat. Where steam turbines are used as auxil- 
iaries, velocities of 150 ft. per sec. and with 
reciprocating engines half this velocity should be 
used. Auxiliary exhaust piping should be pro- 
portioned for 150 to 200 ft. per sec. It is best 
not to try to follow general rules in laying out 
steam piping. | 

In the past, engineers have laid too much 
stress on pressure drops and not enough on 
radiation losses. For example, a 6-in. pipe car- 
rying 30,000 lbs. of saturated steam per hour at 
200 lbs. gauge will have a pressure drop of 1.44 
Ibs. per 100 ft. of length and a radiation loss of 
27,571 B.t.u. per hour. An 8-in. pipe carrying 
the same quantity at the same pressure would 
have a pressure drop of 0.29 Ibs. per 100 ft. of 
length and would radiate 34,531 B.t.u. per hour. 
Assuming that the same pressure was wanted at 
the end of the roo-ft. line, the boiler pressure in 


SEE a 


the case of the 6-in. pipe would have to be raised 
1.15 lbs. In doing this 3300 B.t.u. would be 
added to the steam. Assuming for a moment 
that, as a result of the drop in pressure, the 3300 
B.t.u. were lost, the net gain by the use of the 
6-in. pipe is 3760 B.t.u. As a matter of fact, 
there is no loss of energy due to a drop in pres- 
sure, for the work of overcoming the friction is 
converted into heat and is taken up by the steam. 
On this well-known principle is based the throt. 
tling calorimeter. It should also be pointed ott 
that the 6-in. pipe will cost 25% less than the 


8-in. pipe. 
PROPER SPACING OF BOILERS. 


Where beiler units are 800 hp. or larger they 
should be set single wherever coal is used as 
fuel. Where oil or gas is used there is no objec- 
tion to battery settings up to rooo hp. The width 
of the alleys between settings will depend on the 
character of the fuel and size of the unit. Where 
oil or gas is used, 4-ft. alleys are sufficient, irre- 
spective of the size of the boilers. Where stokers 
with rear end cleaning are used, alleys of 6 to 
Io ft. are suitable, depending on the width cf 
the setting. The alleys should be proportioned 
so that a fireman can reach clear across the dump 
grates. Where side cleaning stokers are used 
alleys of 4 ft. are s "ent, provided the boilers 
are equipped with m.- racal soot blowers. 

In choosing force :-draft fans for underfeed 
stokers, a fan with a steep pressure characteristic 
should be selected. For example, when the re- 
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sistance through a fuel bed is high, due to ash or 
too heavy fuel bed, so that the quantity of air is 
cut down, a fan whose static pressure will rise 
rapidly with a falling off in volume is the ideal 
fan. As to capacity, a fan should be selected for 
the highest efficiency under normal operating 
conditions based on 230 cu. ft. of air per minute 
per pound of coal burned, and at the static pres- 
sure corresponding to the normal fuel burning 
rate. Fans so selected will usually take care of 
required overloads. If such is not the case, it is 
better to install additional fans rather than try 
to choose fans to operate through such wide 
range of conditions. In providing fan capacity 
for peak loads, it is not necessary to allow 230 
cu. ft. of air per minute per pound of coal 
burned. This figure takes into account duct 
leakage and poor furnace conditions. At peaks 
the duct leakage is very little more than under 
normal conditions and the fires will have to oper- 
ate at minimum excess air so 200 cu. ft. is plenty 
to allow at peak load. 


FEED-WaATER HEATERS. 


Generally speaking, heaters are too small. They 

should be chosen for peak conditions. In other 
words, if the average load is 6000 hp., with 
peaks of 10,000 hp., a 10,000-hp. heater should be 
installed. The open type is usually the best for 
all conditions. Where open heaters are used 
they should be elevated above the pumps to give 
sufficient head to prevent pumps losing their suc- 
tion. With 212-deg. water, heaters should be 10 
to 15 ft. above pump suctions. The velocity of 
water in suction lines should not exceed 200 ft. 
per min. and in feed lines the velocity should not 
exceed 500 ft. per min. 


Stack SIZES. 


In designing stacks the height should be deter- 
mined by the intensity of draft required. Any 
responsible boiler builder can give the draft loss 
through his boiler for various quantities of gases 
passing through it, and also the probable tempera- 
tures of escaping gases. Assuming a maximum 
rating at which it is desired to operate, find the 
draft loss through the setting. To this loss add 
the loss through the flues, which will be approxi- 
mately I in. per 100 ft. of length, plus 0.05 for 
each right-angle turn. The sum will be the draft 
required at the entrance of the flue into the 
stack. With temperature of the gases and out- 
side air, the height of stack may be determined to 
give the intensity of draft required, allowing the 
same friction loss as in flues. Flues should be 
proportioned on the basis of 35 sq. ft. per 1000 
rated hp., and the ctoss-sectional area of a round 
stack may be 20% less than the combined area of 
the flues emptying into it. Flues should be as 
short and free from turns as possible. Where 


drafts are desired requiring stacks of a greater 


height than 300 ft., induced-draft fans are cheap- 
er. Such will be the case where economizers are 
installed in connection with boilers burning coal 


RECORDING INSTRUMENTS. 


Every large plant should have reliable appa- 


ratus for keeping the following records: 


The total amount of water evaporated; the 


temperature at which the water enters and leaves 
the heater ; the temperature of the water entering 


and leaving the economizers ; the temperature and 
pressure of the steam; the quantity of fuel used, 
and if oil is used as fuel, the temperature of the 
oil entering and leaving the heaters. 


NAVY MEN MAKE A STUDY OF WEST- 
INGHOUSE METHODS. 


A study of manufacturing methods, with spe- 
cial attention to marine apparatus in the process 
of construction, was recently undertaken by 
eight lieutenant-commanders and one senior- 
grade lieutenant of the United States, who spent 
a week in the plant of the Westinghouse Electric 
& Manufacturing Co., East Pittsburgh, Pa., for 
this purpose. Besides the inspection visit 


Navy Men Who Spent Week at Westinghouse Plant. 


through the plant, lectures were given to the 
navy men by a number of engineers of the West- 
inghouse company. The work which these men 
are doing is in connection with post-graduate 
work for a master’s degree in engineering from 
the United States Naval Academy at Annapolis, 
Md. In the photograph, reading from left to 
right, standing, are: Lt.-Coms. B. B. Ralston, 
W. G. Malloy, J. R. Redman, H. H. Little and 
P. H. Dunbar. Bottom row, left to right, Lt.- 
Coms. H. L. White, S. G. Wamble, Roy Dudley 
and Lt. L. J. Stecker. 


MODERN POWER PLANT WITH STEAM 
AUXILIARIES. 


Paper Read Before Station Operating Committee of 
Ohio Electric Light Association, and Relating 
to Plant With Mixed-Pressure Turbines. 


By C. D. ZIMMERMAN, 
Assistant Efficiency Engineer, Cleveland Electric Illu- 
minating Co. 

The features of a steam power plant which de- 
termine its water-rate performance are the pres- 
sure and superheat of the steam, the efficiency of 
the main units, the vacuum and the character of 
the auxiliary power. After the power plant is 
built it often diverges from the straight and nar- 
row path of efficiency, and functions in a manner 
different from what specifications called for. The 


- features of design and an analysis of the actual 


performance of a power plant which was de- 
signed to operate at between 18 and 20% thefmal 
efficiency, and which actually came within. range 
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of the lower figure, is therefore interesting and 
instructive. The boiler room design will be only 
lightly touched upon as it is generally known 
that an up-to-date boiler equipment with econo- 
mizers can be operated at 80% efficiency, or bet- 
ter, depending on the character of the load. 

The steam pressure of the plant is 250 lbs. per 
sq. in. and the superheat is 250 deg. F. The boil- 
ers are units of 1140-boiler hp. capacity, and are 
capable of operating at 400% of rating, giving 
about 10 kw. per boiler hp. due to the large 
grate area. The ratio of heating surface to grate 
area is only 27.3 to 1. Cast-iron economizers are 
used and add about 5.5% to the boiler efficiency. 

Auxiliaries are all steam turbine driven with 
the exception of the exciters and the induced- 
draft fans which are motor driven. The auxil- 
lary units per turbine include two hot-well 
pumps, one air pump and two circulating-water 
pumps. The remaining steam-turbine auxiliaries 
are the forced-draft fans, the boiler-feed pumps 
and the stoker turbines. The steam auxiliaries 
maintain an exhaust pressure of from 2 to 3 Ibs., 
the surplus exhaust, over that required to heat 
the feed water to 215 deg. F., is fed into the 
tenth stage of the main units. The make-up 
water is evaporated, the heat supply being high 
pressure steam, and the output of the evaporators 
is put into the feed-water heaters as steam at a 
pressure of 3 Ibs. per sq. in. . * . | 

The water rate of the steam auxiliaries, in- 
cluding the evaporators since they also take high 
pressure steam and exhaust into the feed-water 
heaters, is high and does not vary in direct: pro- 
portion to the load.. The approximate variation 
is given in an accompanying table. 

a - : 


TABLE SHOWING VARIATIONS OF AUXILIARY WA- 
TER RATB WITH VARYING STATION LOAD. 
Water rate of auxiliaries 


in per rent of 


Plant capacity. 
total water rate. 


1 22.0% 
1 16.0% 
y 13.0% 
1 11.5% 


At all loads below 85% of the plant capacity 
there is a surplus of exhaust steam over that re- 
quired to heat the feed water to 215 deg. F., and 
this surplus is automatically fed into the tenth 
stage of the maim turbines through constant- 
pressure valves. At one-quarter plant capacity 
this surplus is 8.7% of the total turbine steam, 
at one-half capacity it is 3.3% and at three- 
quarter capacity it is onły a fraction of 1%. The 
Rankine efficiency of this steam in the low-pres- 
sure stages of the turbine is fairly high, each 
pound of exhaust steam supplied to the turbine 
decreasing the amount of high-pressure steam 
required by 0.45 Ib. It is not as efficient at high 
loads as at low loads on the turbine, but at high 
loads there is only a very small amount fed to 
the turbine so that the efficiency of the turbine 
as a whole is high over a wide range of load. 
Tests in which the high-pressure steam and ex- 
haust steam to the turbine were measured showed 
an overall Rankine efficiency of 74%. Due to 
the fact that the surplus exhaust steam does work 
in the main turbines, an increase in the steam 
consumption of the auxiliaries is partly offset by 
a decrease in the high-pressure steam required 
by the main turbines. In fact, an increase of 
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50% in the auxiliary rate only increases the total 
water rate by 4%. The Rankine efficiency of 
the steam auxiliaries varies between 40 and 50% 
depending on the size and speed of the unit. This 
is arrived at theoretically since the pressure and 
temperature of both the inlet and exhaust steam 
are known, and 5% can be allowed for mechani- 
cal friction. 

The greatest departure from calculated per- 
formance in the plant is found in the evapora- 
tors. As originally installed and operated this 
would have been an impractical installation, but 
extensive changes brought about the production 
of pure water and the specified rating. The 
labor charge for operation and cleaning is high, 
and the cost of evaporating water (exclusive of 
labor) is $0.12 per 1000 lbs. The evaporators 
produce 1.35 lbs. of water for each pound of 
high-pressure steam used, but this figure could 
be brought up to 1.7 by certain changes in design. 
An increase of 4% in make-up increases the 
total water rate by 6%, that is, if the make-up 
percentage increased from 5 to 9%, the new 
water rate would be 1.06 times the former water 
rate. It is therefore far more important to keep 
the make-up rate as low as possible in this plant 
than in plants that have no evaporators. 

One of tle main sources of loss in this plant 
are high make-up rate and an increased steam 
consumption of the auxiliaries over that origin- 
ally planned for. High make-up rate is due to 
the extensive piping required by steam auxil- 
iaries, the high pressure and temperature of the 
steam and frequent no load periods. An average 
of 0.8 lbs. of steam per kw-hr. is used by the. 
evaporator plant. | 

A combination of electric drive for the auxil- 
iaries and some system of heating the feed water 
to 210 deg. F. (either by bleeder turbines or by 
a house-service turbine unit) would make a 
saving at all loads below 85% plant capacity. At 
one-third plant capacity this change would reduce 
the present coal rate by 1.5%. Electric drive for 
the auxiliaries would also make possible a mate- 
rial reduction in make-up water since the length 
of piping and number of valves would be greatly 
reduced and, as brought out above, the reduction 
of make-up in this plant reduces the total water 
rate much more than in plants which do not have 
evaporators, . 

The high efficiency of the plant is due princi- 
pally to two things: first, the low water rate of 
the main turbines which is made possible by the 
high steam pressure and superheat and the low 
vacuum; and second, an efficient boiler room in- 
stallation. 


CONFERENCE CLUB WILL HOLD IN- 


FORMAL MEETING. 


Announcement is made by the Conference 
Club that an informal gathering will be held at 
White Sulphur Springs, W. Va., on Sept. -30, 
Oct. 1-2, and many electrical supply jobbers and 
contractors of its membership will attend. A 
general discussion of matters of policy and pro- 
cedure in connection with the plan suggested at 
the meeting of the club in New York last Janu- 
ary, to set up the electrical conference for the 
entire industry, will take place. . - 
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EDITORIAL COMMENT 


Tending to Export Business - 


Reports are current, indicating that foreign 


buyers .of electrical goods manufactured in the 
United States are complaining not only of long- 
time deliveries but of broken shipping promises. 
The American trade commissioner at Johannes- 
burg, South Africa, says dealers in American 
electrical goods in that city are unable to get 
orders filled, that some of them have had goods 
on order for 12 months and still have no definite 
promise of delivery. The South African dealers 
seem to be of the opinion that American manu- 
facturers are devoting all of their attention to 
the domestic market and that they have tied up 
their output for long periods without giving a 
thought to agents and customers thousands of 
miles away who may be entirely out of goods. 
. Such impressions grow out of lack of know- 
ledge of conditions and out of misunderstand- 
ings resulting from’ that’ lack~ of: knowledge. 
There may be some basis for the belief that 
American manufacturers are intentionally slight- 
ing foreign customers, but it must, of necessity, 
be in isolated cases. No manufacturer seeks 
orders he cannot fill, realizing that a delayed 
shipment is a detriment to future trade hard to 
overcome. Profit is in goods shipped, not in 
taking orders. 

It is evident that foreigners are not aware of 
the abnormal manufacturing conditions that ex- 
ist in this country, of the scarcity of raw 
materials, of labor difficulties, of curtailed trans- 


portation facilities, and of the efforts used by - 


manufacturers to speed up production.. These 
are the reasons why it is impossible, in some 
quarters, to even meet domestic let alone foreign 
‘demand. Still, these are our troubles, with 
which the buyer is little concerned.. What he 
wants is goods, not broken shipping promises. 

In an appeal to electrical manufacturers, Dr. 
R. S. MacElwee, director of the United States 
Bureau of Foreign and Domestic Commerce, is 
urging that special effort be made to fill foreign 
orders. If they do not, he says, much harm will 
result to American business not only in the elec- 
trical trade but in other lines as well. Indiffer- 
ence to the needs of foreign customers in one 


line of- goods- readily affects the sale of other 
American products in the same section. Some 


manufacturers do not appreciate the importance 
of the subject and do not seem to realize the 
national harm which may result, he concludes, 


- Looking at foreign trade as a-necessary, adz- 
junct to the development of American industry, 
it will be well to eliminate legitimate causes for 
complaint as well as any impression that Amer- 
icans are indifferent to the possibilities of and 
the benefits tq be derived from foreign trade. 


Regulation of Public Utilities 

That regulation of utilities is beneficial to the 
public and to the utility regulated, provided such 
regulation 1s based on real facts, has long been 
conceded by keen observers. Regulation which 
takes, or attempts to take, service from a utility 
without paying all the costs of that service can- 
not be truly called regulation, but, rather, must 


_ be called confiscation or worse. A utility which 


is not compensated for its service cannot con- 
tinue to function any more than an underfed 
man can continue to work or a motor continue 
to carry its load with an insufficient power 
supply. _ SEN ae 

Neither can regulation take an undue compen-. 
sation from the public. Overcharges for service 
invariably result in adoption of substitutes in one: 
form or another, and the ultimate failire of thé 
inefficient -or unreasonable utility company.. 
Only by honest and thorough analysis ofthe: 
many factors entering into the costs of. service 
can a proper basis of regulated rates be estab-, 
lished. The creation of new wealth and the 
changing ideals of the people create a constant 
change in the intrinsic values of money, and it 
is consequently impossible to establish a fixed 
rate of compensation for any service that will 
surely be equitable over a long period of time. 

A clearcut analysis, by W. J. Hagenah, of 
many phases of the regulation problem appea.s 
on other pages of this issue. Mr. Hagenah is 
well fitted to discuss this problem, having served 
on the Wisconsin Railroad Commission and hav- 
ing been intimately associated with utility prob- 
lems for many years. Eyery owner, manager 
and employe of every utility company should 
study and understand the various features of 
regulation, and should stand ready and willing 
at all times to aid in teaching the general public 
the truth about utilities. Articles like this one 
by Mr. Hagenah are entirely too few in number, 
and those available are too seldom read. Any 
utility employe, dealer, -contractor or consumer 
of utility products will find the time. well’ spent 
in reading this analysis, F 2 
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THE WEEK’S NEWS 


Reports of Important Meetings, Developments and Other Happenings of the Electrical 
Industry and Its Allied Interests 


JOBBERS OF ATLANTIC DIVISION TO 
MEET IN PHILADELPHIA. 


Business Situation and Outlook Among Topics Be- 
fore Meeting of Atlantic Division of Electrical 
Supply Jobbers Association. 


The program for the meeting of the Atlantic 
Division of the Electrical Supply Jobbers Asso- 
ciation, to be held at the Bellevue-Stratford Ho- 
tel, Philadelphia, Sept. 23, indicates that two 
busy sessions will be concerned to a great extent 
with analyses of present business conditions and 
the outlook for the future. 

Addresses at the morning session will include: 
“The Marsh Patent, Its History and Effect on 
the Electrical Heating and Cooking Device Situ- 
ation,” by C. A. Payne, General Electric Co., 
Schenectady, N. Y., and “How Can the Manu- 
facturer Co-operate to Increase the Stock Turn- 
over of His Distributers?” by W. B. Pierce, Edi- 
son Electric Appliance Co., New York City. 
Ainslie A. Gray, publicity counsel for the asso- 
ciation, will present the advertising plan of the 
publicity committee. 

Raymond Marsh, Syracuse Washing Machine 
Corp., will speak on “Merchandising of Elec- 


trical Clothes Washing Machines and the Out- 


look in That Industry,” at the afternoon session. 
He will be followed by T. H. West, Philadelphia 
Electric Co., who will speak on “The Business 
Situation from a Financial Standpoint and the 
Prospects for the Future,” and E. W. Rockafel- 
low, Western Electric Co., New York City, on 
“Some Things the Electrical Jobbers Association 
Might Undertake to Accomplish.” 

A. M. Little is chairman, and. E. Donald 
Tolles, 52 Broadway, New York City, is secre- 
tary of the division. 


EDISON ILLUMINATING COMPANIES - 


MEET THIS WEEK. 


Power Station and Distribution System Problems 
t.cce:ve Ccns‘deration at Thirty-Ninth Con- 
venticn of Association. 


The convention of the Association of Edison 
Illuminating Companies, presided over by Walter 
H. Johnson, Philadelphia, was held this week at 
New London, Conn. Tuesday morning’s session 
opened with the usual routine reports, followed 
by a paper on “Storage-Battery Practice in Cen- 
tral-Station Service,” by J. Lester Woodbridge. 
The evening session was devoted to the report 
of the committee on steam turbines and gener- 


ators, an address by E. W. Rice, Jr., on “Turbine ' 


Characteristics,” and a paper on “Problems of 
Synchronous Operation Arising from Use of 
Power-Limiting Reactors,” by C. P. Steinmetz. 

A symposium on system troubles was the sub- 


ject of the Wednesday morning ‘session, with in- 
troductory remarks by John W. Lieb, and a re- 
port of the committee on symposium by Phikp 
Torchio, chairman. Troubles in generating sta- 


. tions and on d-c. distribution systems was taken 
up by representatives from some of the larger 


cities in the East as well as from Chicago. The 
report of the lamp committee was presented by 
Chairman John W. Lieb at the evening session, 
followed by an address on “Central Station 
Financing” by H. M. Addinsell, of Harris, Forbes 
& Co., and a general discussion of: the subject by 
leading men of the industry. A film entitled 
“Revelation” was shown by the General Elec- — 
tric Co. 

Alex Dow, chairman.of the committee on rates, 
presented his report on Thursday morning. A 
paper was read by C. J. Russell on “Commercial 
Aspects of Power-Factor, Its Measurement and 
Correction.” L. L. Elden and A. S. Knight 
opened the discussion by contributing. remarks 
on the relation of power-factor to central-station 
rates. “Standard Methods of Handling Electric 
Welding and Furnace Loads” was the subject of 
a paper by C. F. Hirshfeld, who was followed by 
E. W. Lloyd with a paper on “Large Commer- 
cial Customer Problems.” ‘The election of officers 
on Tuesday evening concluded the business ses- 
sions, and also brought to a close the thirty-fifth 
annual meeting and the content convention 


. of- the association. 


NATIONAL SAFETY COUNCIL WILL 
CONVENE IN MILWAUKEE. — 


Public Utilities Section of Annual Congress Will 
Convene Sept. 28—Subjects Pertinent to Central 
Stations Will Be Discussed. 


The ninth annual safety congress of the Na- 
tional Safety Council will be held in Milwaukee 
on Sept. 27 to Oct. 1, and arrangements have 
been made to have the meetings and exhibit at - 
the Auditorium. Convention headquarters will 
be maintained at the Hotel Wisconsin. . 

The Public Utilities Section will convene at 
9:30 a. m., Sept. 28. The personnel of this sec- 
tion consists of Wills Maclachlan, electrical en- 
gineer, Toronto, Can., chairman; Charles E. 
Morrison, general manager, Utilities Mutual In- 
surance Co., New York City, vice-chairman; H. 
B. Harmer, Philadelphia Electric Co., secretary. 

At the first session the reports of the chair- 
man, secretary and various committees will be 
presented, and a nominating committee will be 
appointed. Next in order will come the follow- 
ing addresses: “Hazards in Line Construction 
—Handling Poles, Erecting Poles, and Recon- 
struction of Old and Antiquated Lines,” by F. 
W. Fisher, employment and safety manager, 
Rochester (N. Y.) Railway & Light Co.; “Acci- 
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dent Hazards in Laying Conduit Underground,” 
by H. W. Lueck, Commonwealth Edison Los 
Chicago; “Accident Hazards in Laying Gas 
Mains,” by R. S. Carter, superintendent, Malden 
& Melrose Gas Light Co., Malden, Mass. ; “Util- 
ity Accidents to the Public Prevented Through 
School Safety Education,” by Dr. E. George 
ake principal, Harris Teachers’ College, St. 
uis. 


At. the noon “get-together” luncheon the 
speakers will be A. W. Berresford, president, 
American Institute of Electrical Engineers, and 
Martin J. Insull, president, National Electric 
‘Light Association. 

The sessions of Wednesday will be devoted 
to addresses on “Medical Service in Public Utili- 
ties,” by Dr. C. H. Lemon, Milwaukee Electric 
Light & Railway Co.: “Hazards in Building Ad- 
ditions to Power Plants—Protecting Operators 
and Equipment,” by W. H. Mulligan, Hydro- 
‘electric Power Commission of Ontario, Toronto: 

Accidents to Meter Readers and Other Em- 
ployes on Equipment Outside of the Company’s 
Premises,” by George Opp, safety engineer, De- 
-troit'Edison Co., who will cover the subject from 
the central-station standpoint, and F, A. Tewks- 
bury, claim department, Denver Gas & Electric 
‘Light Co., who will talk from the standpoint of 
the gas companies; “Fixing the Responsibility 
and Penalizing Those Responsible for Accidents 
and Awarding Those Showing Meritorious Ac- 
tion in Time of Accident,” by H. C. Lucas. Phil- 
adelphia Electric Co. 


NORTHWESTERN DIVISION, N. E. L. A., 
VOICES CO-OPERATION. 


Co-operation of Electrical Interests. of Northwest 
Principal Theme Discussed—Plan Electric Ser- . 
vice League to Promote Industry, , ` 


The co-operation of the electrical interests of 
the Northwest was the Principal topic discussed 
. at the thirteenth annual convention of the North- 
western -Geographic Division of the National 
Electric Light Association, held at the Daven- 
port Hotel, Spokane, Wash., Sept. 8 to 11. The 
subject was introduced by the Public Relations 
Section, which took up the report presented by 
_R. W. Clark, chairman of the advisory commit- 

tee on co-operation of the electrical interests of 
the Northwest. The plan proposed contemplates 
the formation of the Northwest Electric Service 
League, to promote the growth of all branches 
of the industry, to create an advisory committee 
to be composed of persons representing the cen- 
tral-station companies, contractor-dealers, job- 
bers and manufacturers of Oregon, Washington, 
Idaho, Montana and Utah. It is proposed to 
create a working organization comprising a man- 
ager-secretary, office assistant and two field man- 
_ agers, to inaugurate a co-operative campaign in 
~ the interest of all branches of the industry. A 

plan of raising funds with which to carry on this 
work was outlined. After some discussion the 
_ committee’s report was adopted, and the execu- 


_ tive committee of the association was asked to 
put in effect the plans suggested. __ 
Charles A." Fleming, mayor of Spokane, ex- 


tended a cordial welcome to the visitors, follow- 
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ing which J. B. Fisken, president of the 
association, reviewed conditions that have pre- 
vailed in the electrical industry during the last 


year. He called special attention to the higher 


costs.and lower efficiency of labor and the high 
costs of material, in the face of which the quality 


of electric service had been upheld at practically 


pre-war rates. Labor conditions, the speaker 
stated, were slowly improving, but relief from 
the heavy burdens of taxation was not yet in 
sight. Mr. Fisken referred to the lack of co- 
ordination in government departments and 
strongly indorsed the efforts to create a depart- 
ment of public works to handle all engineering 
and construction problems of the government. 

Municipally operated utilities to supply electric 
light and power were discussed and the conclu- 
sion drawn was that the record made by them 
does not tend to strengthen their hold on com- 
munities which have tried them. Mr. Fisken 
urged the adoption of the plan of partly financing 
privately owned utilities by selling their securi- 
ties to citizens in the communities served. 

M. H. Aylesworth, executive manager of the 
National Electric Light Association, sent a tele- 
graphic spines to the convention, which dealt 
with the problems confronting the utility com- 
panies of the Northwest. D. E. Harris, of the 
Pacific States Electric Co., San Francisco, who 
represented the Pacific Coast Geographic Divi- 
sion, said his organization sought the co-ordina- 
tion of the executive committee of the two 
sections. , 

The need of commercial emphasis in central- 
station business was referred to in the report of 
the Commercial Section committee, presented by 
R. W. Clark, Puget Sound Power & Light Co., 


Seattle, chairman. The value of tying up to the 


commercial plans of the National Electric Light 
Association was also touched upon. The com- 
mittee considered that the central stations were 
entering on an era of constructive progress, and 
should be in a position to take advantage of im- 
proving conditions. 

The delegates at the noon luncheon on Sept. 8 
were addressed by Robert Sibley, San Francisco, 
who gave an outline of the hydroelectric devel- 
opment in the Pacific Coast states and the pos- 
sible potentiality of undeveloped water-power 
resources of that section, estimating that they 
represent 70% of the water power of the nation. 


STANDARDIZATION OF CENTRAL-STATION AC- 
COUNTING METHODS. 


J. S. Simpson, Washington Water Power Co., 
Spokane, chairman of the Accounting Section, 
submitted a report which covered classification 
of accounts and accounting service to member 
companies, as well as other phases of the sub- 
ject. It showed how this department has ad- 
vanced to an important place in industrial affairs. 
The matter of the standardization of accounting 
for public utility companies was brought up by 
F. W. Brownell, Puget Sound Power & Light 


Co., which produced discussion by W. R. Put- 


nam, Idaho Power Co., Boise, and others. 
At the session of the Public Relations Section 
there was considerable discussion on the report 
of the advisory committee on the co-operation 
of the electrical interests of the Northwest. 
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A. C: McMicken, Portland Railway, Light & 
Power Co., said the four branches of the indus- 
try were not as well co-ordinated as they should 
be. John D. Strange, Pacific Power & Light Co., 
remarked that plans for co-operation need to be 
idealistic as well-as practical, and the good re- 
sults will be indirect as well as direct. W. R. 
-Putnam, Idaho Power Co., referred to the need 
of educational work and said this should be 
extended to company employes, including cash- 
iers; meter readers, etc. ‘He considered that one 
discourteous employe can upset much good work 
done. 


JOBBRERS AND DEALERS EXPRESS WILLINGNESS TO 
“= Co-OPERATE. 


= An attitude favorable to co-operation with the 
three other branches was voiced by Mr. 
Meacham, Seattle, representing the contractor- 
dealers. J. R. Tomlinson, Portland, also spoke 
for the latter branch, approving plans for the 
co-ordination of. the four branches. He said 
there existed no opposition to the sale of appli- 
ances by central stations so long as fair prices 
were maintained. J. I. Colwell, Western Elec- 
‘tric Co., Seattle, speaking in behalf of the job- 
bers, expressed a readiness to enter into a 
co-operative campaign in the Northwest. 


D. E. Harris, Pacific States Electric Co., San 


Francisco, who took a conspicuous part in orig- 
inating the California plan of co-operation, said 
the result was to eliminate misunderstandings. 
He thought the electrical interests of the North- 
west could not be developed without some such 
. co-operative plan as that which has proved work- 
able in California. He emphasized the good 
policy of selling central-station securities in the 
communities served. by companies; he also ap- 
proved newspaper advertising, and advocated 
more thorough house-wiring. | 
= The inauguration of the co-operative plan in 
the Northwest was at the Seattle convention of 
the association a year ago, remarked O. B. Cold- 
well, Portland Railway, Light & Power Co., 
when the California idea was presented by a 
, delegation from that state. The time, he said, 
is now ripe for bringing central stations, con- 
_.tractor-dealers, jobbers and manufacturers to- 
_ gether in the proposed movement. The essential 
-thing to begin with is the co-ordination of the 
gaatility companies, to be followed by the dissem- 
ination of information to the public. 

Franklin T.-Griffith, president of the Portland 
Railway, Light & Power Co., and vice-president 
of the National Electric Light Association, com- 
mented on the wide scope of the activities of 
= the national association. One of them was the 
working out. of a standard of classification of 
accounts for utility companies. Another, soon 
to be inaugurated, was the preparation of a series 
of brief articles defining electrical terms for the 
information of patrons. Mr. Griffith, as a mem- 
ber of. the national committee on’ water-power 
development, recently visited Washington, D. C., 
to confer with the Water Power Commission. 
He said a feeling of confidence was being estab- 
lished and realized that the West was well ad- 
vanced in co-operative work. With such con- 
= ditions existing he said the utility companies can 
_ buid up and maintain their physical and financial 
structures. — | | a 
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-A paper on “Problems of. Pole Preservation” 
was read by W. M. Leavitt, secretary of the 
Western Cedar Pole Preservers, which operates 
a pole-treatment plant at Sand Point, Ida. Mr. 
Leavitt described the latest method of butt treat- 
ment applied to power-line and telephone poles, 
and stated that their investigations had been in 
co-ordination with those of the Forestry Depart- 
ment. . 

George E. Quinan, chief engineer of the Puget 
Sound Power & Light Co., Seattle, and chairman 
of the governing committee of the Hydroelectric 
and Technical Section, traced the steps that had 
been taken in the evolution of the technical sec- 


tion. The work of the committees had dealt 


with overhead line work, safety codes, electrical 


apparatus, meters, prime movers, inductive in- 


terference and underground construction. 
F. D. Nims, manager of the Washington Utili- 
ties Co., and chairman of the committee -on elec- 


‘trical apparatus, presented the committee’s re- 


port, which took up experiences with reactors, 
grounding of -neutrals of generator windings, 
armature failures, varnished cambric station 
cables, -600-volt synchronous converters, etc. 
Included, also, were- comments on apparatus in 


actual use in the power plants of practically all 
. the public utility companies of the Northwest. 
These comments, in some instances, were in the 
nature of criticisms of apparatus. - 

_.In commenting on the report of the committee 


on meters, R. E. Thatcher, Puget Sound Power 
& Light Co., Seattle, said meter men were not all 
familiar with the limitations of meters and 
needed training. He thought there was a lack 
of unity among power companies as to rates for 
service, and advised co-operation of meter manu- 
facturers in getting a type that would serve on a 
basis of the highest economy. H. J. Gille, Puget 
Sound Power & Light Co., said no power com- 
pany can establish a unit for maximum demand. 
Relative to demand meters, he stated that the 


class of service must be considered, and the 


power-factor must be taken into account in mak- 


_ ing rates. 


The report of the committee on prime. movers 
was presented by H. R. Wakeman, Portland 
Railway, Light & Power Co. The questionnaires 


“received from subcommittees of. the national 


committee related primarily to the equipment of 


= steam plants,.and. as the members of this com- 


mittee deal more with problems relating to hy- 
draulic generating units the report submitted was 
a brief one. 


: . Ø l 
COMMITTEE ON [INDUCTIVE [INTERFERENCE RE- 
PORTS ACTIVITIES. 


In the report of the committee on inductive 
interference, Mr. Quinan reviewed the more 
important: phases. of the subject, and said the 
committee’s investigations had of necessity been 
merged with the work of the national committee. 
The subject in its practical aspects. calls for. co- 


_- ordination among the- telephone, telegraph and 
„electric power companies. -That it is a problem 
. for co-operation was borne out by: D. I.. Cone, 


identified with-a ‘San Francisco telephone com- 
pany, by W. D. Scott, Pacific Telephone & Tele- 


. graph.Co., Seattle,.and others. S. C; Lindsay, 
_ engineer. of the Puget Sound Power & Light Co.. 
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Seattle, said much of the fear and mystery re- 
garding electrolysis in connection with line oper- 
ating would vanish with co-operation and inves- 
tigation. 

An address was delivered by Dr. W. J. Hind- 


ley, Spokane, relating to national questions and - 


the development of the natural resources of the 
Northwest. Robert Sibley, San Francisco, gave 
a non-technical description of the development 
of hydroelectric plants and the distribution of 
energy in the Western states. 

The report on overhead systems, presented and 
reviewed by R. M. Boykin, chairman, manager 
of the North Coast Power Co., Portland, Ore., 
took up methods of pole protection from brush 
and grass fires, mechanical methods of reinforc- 
ing poles by casting a reinforced concrete socket 
around the base of the pole, and preservative 
treatment of poles and crossarms. It dealt also 
with ground wires and insulators. A matter of 
great concern to utility companies in Washington 
was touched upon in the report, which refers to 
a statute requiring all companies to make 
changes to comply with the specifications ‘of this 
statute. It is estimated that the carrying out of 
this law virtually. outlaws most of the existing 
line construction, and the reconstruction re- 
quired by it will cost the companies of the state 
a sum in excess of $1,000,000. Mr. Boykin 
characterized this act as bringing on’ an economic 
waste, and the opinion was expressed generally 
that an effort should be made to-have the law 
repealed. l | 


UNDERGROUND CONSTRUCTION AND SAFETY 
Ruves Are DISCUSSED. 


The report of the committee on underground 
= construction touched on the subject of safe oper- 
. ating temperatures of cables, and stated that 
‘much interest centers in this because nearly all 
power companies are facing increased load con- 
ditions that demand working cables to the ulti- 
mate limit, or the purchase of new equipment 
as an alternative. Results of investigation of 
cable failures were also taken up.. 

H. H. Schoolfield, Pacific Power & Light Co., 
submitted the report of the committee on safety 
rules, which related mainly to questions -arising 
from the proposed revision of the National Elec- 
- trical Safety Code by the United States Bureau 
of Standards. There was presented also a brief 
resume of the activities of the latter bureau in 
producing the safety code to be used in electrical 
construction. The final revision of the rules 
was reviewed and changes suggested. The 
committee’s report concluded with the assertion 
that problems in the various-sections of the coun- 
try differ widely, and that the conferences with 
members of the national committee had resulted 
in a better understanding of conditions in the 
Northwest. l | . 

A paper was read by A. C. McMicken, Port- 
land Railway, Light & Power Co., giving a re- 
view of the 1920 report of the National Electric 
Light Association Electric Range Division at 
Pasadena last May. One of his deductions was 
_ that smaller meters, smaller transformers and 
smaller service wires than those used.a few years 
ago can safely be used now without impairing 
_the service’ or endangering the “apparatus, and 
that this offsets. the increased cost of serving 
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energy in connection with the range business. 
He reported 65,000 electric ranges now in use in 


the United States, as against 8000 to 10,000 in 


1915, and said great plant expansion was now in 
process to manufacture electric ranges to meet 
present and anticipated demands. Electric water 
heating as handled by a. subcommittee at Pasa- 
dena was also reviewed. This paper and the 
facts brought out were discussed by P. H. Booth, 
Ontario, Cal., who believed the manufacturers 
will be able to meet all demands in the electric 
range trade during the next few years, and that 


they contemplated considerable national adver- 


tising in the future. Mr. Gill asserted that the 
need for advertising ‘is among consumers, not 
among central stations and dealers. 

George L. Myers, Pacific Power & Light Co., 
Portland, Ore., read a paper on “Competition in 


the Public Utility Industry,” and “Successful 


Public Utility Management” was the subject of 
a paper presented by W. M. Hamilton, Portland 
Railway, Light & Power Co. 

The election of officers for the ensuing year 
resulted as follows: President, Franklin T. 
Grifhth, Portland Railway, Light & Power Co., 
Portland, Ore.; vice-presidents: George L. My- 
ers, Portland; N. W. Brockett, Seattle; W. R. 
Putnam, Boise; O’Dell McConnell, Helena, and 
S. R. Inch, Salt Lake City. R. M. Boykin, 
Portland, Ore., was chosen a member of ‘the 
executive committee in place of O. B. Coldwell. 
The membership of that committee now stands 
as follows: R: M. Boykin, Portland, Ore.; P. 
A. Bertrand, Aberdeen, Wash.; H. J. Gille, 
Seattle, Wash.; H. L. Walthér, Medford, Ore. ; 
John B. Fisken, Spokane, Wash.; W: R. Put- 
nam, Boise, Ida.; F. M. Kért, Butte, Mont.; 
George L. Myers, Portland, Ore.; F. D. Nims, 


Seattle, Wash., and S. R. Inch, Salt. Lake City, 
Utah. ke ae a 


PLANS OUTLINED FOR ELECTRICAL 
CHRISTMAS CAMPAIGN. 


| “Say Merry Christmas Electrically” Dominant Note 


of Campaign Approved at Executive Com- 
mittee Meeting of S. E. D. : 


At the meeting of the executive committee of 
the Society for Electrical Development, held in 
the offices of the society, 522 Fifth-avenue, New 
York City, on Sept. 10, Charles L. Edgar, chair- 
man, presiding, General Manager J. M. Wake- 


<- man reported that in accordance with the in- 
` structions given him at the executive committee 


meeting July 16 he had addressed a letter to 


- manufacturers asking them to- use their advertis- 


- ing space to help the public utilities by enlisting 


~ 


_ commendin | 
-. benefit of the entire industry, because the ‘pros- 
_ perity of the industry is based’ upon the success 
-and prosperity of the céritral ‘stations. 


the moral and financial support of the communi- 
ties served by those utilities, and had received a 
number of letters assuring the society of the 
manufacturers’ endorsement and hearty sympa- 
thy with the suggestion....Some of the electrical 
journals have published articles giving the soci- 
ety credit for its activity in this direction and 
. it as being a’ movement for the 


' Mr. Wakeman also repotted that he had sent 


- out a letter in accordance’'with the executive 


4! 


° 4 < 
_ ee Oo 
a’ a 


"y 
riaj 


ee 4 
- 4 ie 


- 
f 


pr 


“enw 
2 


“(23s 


458 ELECTRICAL REVIEW 


committee's instructions, asking manufacturers 
not to show appliances connected to lamp sockets 
unsuitable for such use, and not to show impos- 
. sible combinations of appliances upon two-way 
plugs, etc. This letter has brought a number of 
replies from manufacturers and from central- 
: station companies, promising their co-operation 
ìn the movement which, as one manufacturer de- 
scribes it, “makes for intelligent education of the 
- user as to the most practical way to use electric 
household appliances.” 

Letters from merm'..rs thanking the society 
for special services rendered and enthusiastically 
commending its activities were read, as was also 
a communication from the California Electrical 

-= Co-operative Campaign indicating that plans for 
. co-operation of the society with the campaign 
are progressing favorably. 

A report was made upon the conference held 

_ August 5 between General Manager Wakeman 
and Statistician Theodore Dwight with M. H. 
Aylesworth, executive manager, and Fred W. 
Herbert, statistician of the National Electric 


Light Association, at which it was decided what ` 


statistics and data should be collected by these 
two organizations for interchange. 

The society is launching its annual Electrical 
Christmas Campaign. This subject was also 
laid before the executive committee, which ap- 
proved of the plans outlined by the staff. The 
outstanding feature of the dealer helps to be 
supplied during this year’s drive will be a most 
attractive eight-color window display cutout. 
This display piece will feature the dominant idea 
or slogan of the campaign, “Say Merry Christ- 
-mas Electrically.” Poster-stamps, attractive 
printed letters, advertising cuts and other selling 
helps will be supplied. The special campaign 
issue of the Monthly Sales Service, which will 
give full particulars of the drive, will be mailed 
to the industry about the middle of October. 

It was reported that John T. Kelly, who for- 
merly had charge of the publicity work of the 
soeiety, has been re-engaged and is conducting 
the weekly editorial service to the daily. news- 
papers. This service is in addition to the semi- 
_™onthly news items which have always been a 
feature of the society’s activities. 

„Harrison T. Matthew, at one time Pacific 

Coast representative of the society, has also béen 
l Te- -engaged as special field representative. 
. Besides ‘Charles L. Edgar and J. M. Wake- 
‘man, there were present W. W. Freeman, presi- 
“dent of the society; J. E. Montague, representing 
the central-station companies ; W. D. Steele, rep- 
“resenting the manufacturers; Fred Bissell, repre- 
senting the jobbers ; James R. Strong, represent- 
ing the contractors, and J. Smieton, Jr., secre- 
tary- -treasurer of the society. 


: ‘FUTURE MEETINGS:OF THE A.-L E: E. 
| -. ANNOUNCED: 0° - 


a ies of- Electrical Engineers: will- -bg heldin, 
` Philadelphia Oct, 8. -: The. tentative, _in-., 
- cludes an afternoon and evening session, Reine 
an informat'snbs¢ription dinner between the ses~ 
sions. Two papers will be presented at the aft- 
‘ernoon session, as follows: “Economic Study 
of Secondary Distribution,” by P. O. Reyneau 


E Headquarters, Southern Hotel); 
ton, 110 West 40th street; New-: babe 


vention, Atlantic City, N. J, GR i. 


k retary, Clarence R: 


: missioners. Annual . 


` The first: regular fall meeting. of ‘the. American i oa 


Devices Committee. 
` "West 39th street, New 
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and H.: P. Seelye, of the Detroit Edison Co.; 
“Electrical Demand Measurements,” by P. A. 
Borden, of the Ontario Power Commission. 


The evening session will be a special meeting to 


commemorate the one hundredth anniversary of 
the discoveries of Arago, Ampere, Davy and 
Oersted. The principal speakers will be Prof. 
Elihu-Thomson and Prof. M. I. Pupin. A dem- 
onstration of some of the original experiments 
will be made. 

The November meeting of the institute will be 
held in Chicago on Nov. 12, under the auspices 
of the protective devices committee. D. W. 
Roper, chairman of the committee, will present 
a paper on the subject of hghtning protection. 


RAILWAY AND UTILITIES COMMIS- 
SIONERS TO MEET. 


The National Association of Railway and 
Utilities Commissioners will hold its thirty-sec- 
ond annual convention on Nov..9 to 12 at Wash- 
ington, D. C. The sessions will take place in 
the board room of the Interstate ` Commerce 
Commission, which has been placed at the dis- 
posal of the association. ee the | | eonvention 
period. ee ae 


COMING CONVENTIONS.. 

Association of Iron and’ Steel Electrival Eigi 
Annual convention, Néw York City, : Sept: 20-24. Head- 
quarters, Pennsylvania Hotel. Secretary, John: F re 
Empire building, Pittsburgh, Pa. .. . 

National Safety Council. Ninth ‘annual safety 
gress, Auditorium, Milwaukee, WY., Sept. 270d: ET 
Headquarters, Wisconsin Hotèl „Secretary, S J. 
Williams, 168 North Michigan, avenue, Chicago, 


American Pie Coca as s 
tion. Cleveland, Sept. Dg tes 
hotel. Secretary, Bet p 


University, Bethlehem, P oF oe 
Illuminating Engineering Sodiety: -Aaria -@gaven- 


tion, Cleveland, General: sedtetary, Clarence 
L. Law, 29 West 39th aoe New York Gite. 43. 
National Association of Electrical Cor aaa 


Dealers. Annual poner ney ating kE 


Electric Furnace Association’ ; 
University, Columbus, O.: Oct gS Re 
‘Schluederberg, Box 911, Piest jutis eo 

Empire State Gas and Ele oo 
convention, Utica, N. Y. beg 7 
Utica. Secretary; Charles: ae 
tral Terminal building, New. ¥ 

American Institute of. , 
regular fall meetin 
F. L. Hutchinson, og bu 


American Electric EF re 


National Association of Ele 
meeting, Philadelphia, - Ost: 1 
Smith, Concord, Mass.. . :: a E 

International Association ¢ 
Annual convention, New. on ae 
a os 
National Association ‘of $ Š 


C., Nov. 9-12. 
- American Institute; 
in Chicago Nov. ° 


ee pe? p, weer, E- 
Electric Power Club. Fail z oe “I ak Ce 
Va., Nov. 15-18. Headquarters? TUe O O 

retary, C. H. Roth, Adams and Lout nee: 


nr ae 
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OPERATING PRACTICE 
Methods and Problems Embracing Operation and Installation of Power-Plant Equip- 
ment and the Distribution of Electrical Energy 


SELECTION OF FUSES A MATTER OF 
CONSIDERABLE IMPORTANCE. 


Oscillograph Curves Show Time of Interruption of 
Short-Circuit by Different Types 
of Fuses. 


The accompanying illustration shows in a def- 
inite way the different operating characteristics 
of two types of oil fuse cutouts. The desirabil- 
ity of a circuit’s opening without delay, when the 
current reaches a definite value, is well under- 
stood, but not many individuals have the oppor- 
tunity to study the exact performance of fuses 
at the time of failure. 

The upper two curves of the illustration show 
the current flowing through the cutout, and the 
voltage drop across it, during the time while the 
circuit is being opened by one type of fuse link. 
The lower two curves show the same factors for 
another type of link. The top line of the upper 
set of curves represents the voltage drop across 
the link. It will be noted, at the left end of the 
line, that the drop is practically zero. Following 
the line along to the right end of the illustration 
it will be noted that the voltage drop goes through 
a series of rapid oscillations (4000 cycles) and 
finally breaks out into a full sine wave of normal 
frequency when the circuit is completely opened. 
The current curve, just below this voltage curve, 
may be noted to act somewhat in harmony, with 
it. The current curve is first quite steady, ‘then 
is rather distorted and, finally, is interrupted com- 
pletely at the point where the voltage curve be- 
comes a full sine wave. It may be noted from 


the figures on the curve that the time for com- 


plete interruption was 0.1557 sec. This may be 
checked out by counting the total number of 
cycles from the start to the finish of the break, 
the frequency being 60 cycles per sec. — 

Examination.of the lower two curves shows 
that, in this case, the circuit was interrupted in 
0.01679 sec., or in a single cycle. The upper 
curves were taken during the blowing of a stand- 
ard type of D & W oil-fuse-cutout link, and the 
lower. curves were taken during the blowing of 
a reactive type of link of the same make. 


OUTDOOR SUBSTATION TO Cresent 
ON 33,000 VOLTS. 


Both Oxidé-Film and Electrolytic Lightning Arrest- 
ers Used in Rebuilding Old ~ 
Substation. 


A new outdoor substation of modern design 
will soon be erected at Pontiac, Ill. Steel -work 
will be provided for three 33,000-volt line sec- 
tions and one transformer section. The three 
lines will consist of the two incoming transmis- 
sion lines from Wilmington and Streator, Ill., 


and a line to Fairbury, Ill., supplying energy to- 


the Central Illinois Public Service Co.’s system, 
The latter line will be the only one of the three 
at present to be equipped with an automatic 
outdoor-type oil switch arranged for remote con- 
trol from the switchboard of the generating sta- 
tion. This line will be provided with an oxide- 
film lightning arrester with fuse protection. The 
other two lines will be controlled by means of 
PM switches only, and will be provided with 
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one set of electro'ytic arresters. The trans- 
former bank will consist of three 200-kv-a. out- 
door-type transformers, reducing the pressure 
from 33,000 volts to 2300 volts. 

This equipment will replace an existing set of 
three 150-kv-a. transformers. The low-voltage 
terminals of the substation will be carried into 
the generating station, which is used only in 
emergencies, and distributed to the various local 
2300-volt circuits. | 


SUPERHEAT INCREASES STEAM 
ECONOMY OF ENGINE. 


Pipe and Cylinder Condensation Are Reduced and 
Engine Capacity Is Increased by 
Moderate Superheat. 


The benefits obtainable by the use of steam in 
a superheated condition are very great in many 
cases. The steam remains in a dry condition 
until all the superheat is lost. After leaving the 
superheater, and while passing through the steam 
lines on the way to the point where it is to be 
used, the heat lost by radiation from the piping 
does not cause the condensation of a part of the 
steam into water, but instead this heat loss mere- 
ly causes a loss of a portion of the superheat. 
The steam, therefore, arrives at the engine or 
other point of use in a dry condition. The 
greatest saving from superheat is obtained in 
the engine cylinder. This saving results from 
the elimination of much of the losses due to cyl- 
inder condensation. Cylinder condensation 1s 
caused by the steam, on entering .the cylinder, 
coming in contact with the relatively cool walls, 
and the heat lost in this way causes a shrinkage 
of volume by condensation. The average cylin- 
der condensation may vary from 20 to 40%. The 
volume of ‘steam at 150 lbs. pressure is about 
169 times that of the water from which it was 
produced, consequently the space occupied in the 
cylinder by condensed steam. is practically neg- 
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Fig. 1.—Chart Show ng Steam Economy of Cortiss Engine 
: Operating on Saturated and Superheated Steam. 
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Sufficient superheat to give dry steam at en- 


I 


'ligible and the steam condensed must be replaced- 
iby new steam or a reduction in engine capacity | 
“Will result. The extra sfeam required to’ make ` 
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gine cut-off is usually more than is found best 
for the equipment in the ordinary plant. Spe- 
cial engine valves, steam lines and fittings are 
required to handle the high-temperature steam. 
However, a moderate superheat saves much of 
the condensation and greatly improves the plant 
operating efficiency. The accompanying illustra- 
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Fig. 2—Chart Showing Uniformity of Final Steam Tem- 
perature With a Foster Superheater. 


tions will serve to give an idea of some of the 
characteristics of superheated steam. Fig. I 
shows the relative economy of operation of a Cor- 
liss engine operating on saturatėd and superheated 
steam. This particular engine was rated at 240 
hp., and was operated on a steam pressure of 
125 lbs. per sq. in. The engine ran at a speed of 
200 r.p.m., and exhausted to atmosphere.. The 
cylinder size was 16 ins. by 22 ins., and the super- 
heat varied from 74 to 133 deg. F. during the 
superheated-steam run. : 

Fig. 2 shows various conditions obtaining in 
the generation and superheating of steam. It 
will be noted from the curves that the steam 
pressures and temperatures remain practically 
constant through wide variations in the gas tem- 
peratures and rate of steam generation by the 


boiler. This data was taken in connection with 


a series of special tests made on a Foster super- 
heater. 


JET CONDENSERS USED WITH UNITS 


OF 45,000-KW. CAPACITY. 
The Narragansett Electric Lighting Co., Provi- 
dence, R. I., has just ordered a duplicate unit of 
its Westinghouse 45,000-kw., two-element, cross- 


` compound turbine-generator. This unit will be 


operated at 210-lbs. pressure, 125-dég. superheat 
and 28.5-ins. vacuum. The generator will be of 
the three-phase, 60-tycle type and will operate at 
II,000 volts. | i ee 

Twin-jet condensers, having a rating of 36,000 
g.p.m., will be installed in connection with the 
turbine. Condenser.’ pumps ` will be driven 
through gears by: steam turbines. This installa- 
tion is particularly interesting because of .the fact 


that themit now imstaHed-t¢the largest“ peper- 
ating. unit. in. the world which is equipped with 


jet, condensers. 
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NEW APPLIANCES 


Newly Developed and Improved Electrical and Mechanical Apparatus, Appliances, and Devices 


Now Being Placed on the Market 


Track Bond for Signal Service. 


The signal bond recently placed on 
the market by The Ohio Brass Co., 
Mansfield, O., is of superior design and 
construction. As may be seen from the 
illustration, the bond is made of 
stranded wire and has a pressed-steel 
sleeve firmly: attached to each end. This 
sleeve protects the ends of the bond 
and gives additional surface for weld- 
ing. The bond has a total length. of 
seven inches and is made of No. 1 B & 
S gauge copper strand. 

d + 


Signal Bond Made of Stranded Copper. 


A number of installations of these 
bonds are said to have given excellent 
results in test and in service. One sec- 
tion of cinder-ballasted track 1000-ft. 
long was found to have a resistance of 
only 0.035..ohms when equipped with 
these bonds. The manufacturer has 
prepared a booklet describing this equip- 
ment in detail. 


Farm Lighting Plant Driven by 
Oil Engine. | 

Because the engine will’ operate on 
thin crude oil, kerosene and low-grade 
fuel oil down to 28 degrees Baume, the 
farm lighting plant manufactured by 
the Petroleum Engine and Manufactur- 
ing Co. Instirance Exchange building, 
Chicago, is said to have very low op- 
erating cost. The -unit ‘will operate 
for four hours under normal conditions 
on a gallon of fuel oil, amd a gallon 
of lubricating oil is sufficient for sev- 
eral weeks’ operation. , 

The outfit consists of a 3-hp. vertical 
engine, a 1.5-kw. Westinghouse generator 
and control panel, and a storage battery 
of ample capacity. As’ shown in the 
illustration, the engine and generator, 
flexibly coupled together, are mounted 
on a rigid castiron sub-base, and the 
control panel is mounted -upon the gen- 
erator frame. Outstanding features of 
the engine are its extreme simplicity of 
construction, fuel économy and relia- 
bility: The usual electric’ ignition sys- 
tem and fuel-mixing valves are elimi- 
nated -as the ignition ‘of the fuel is 
causéd. by the. heat of’ compression. 
Lad engine operates’ on ‘a- four-stroke 


WS 


A 2.75-gal. fuel tank is located in the 
base of the engine from where the fuel 
is pumped to a small compartment on 
top of the fuel ejector, and a needle 
valve mounted within the body of the 
fuel ejector allows just the correct 
amount of fuel to pass into the fuel 
cup. All excess fuel flows back 
through an overflow pipe to the fuel 
tank. 

Lubricating oil is contained in a basin 
in the engine base from which it is 
pumped to all bearings under a pres- 
sure of about 20 lbs. The oil returns 
to a pump through a strainer so that 
it may be used again. A lever on top 
of the engine is held upright by a 
spring when the engine is not operating. 
When the lever is in this position, the 
air-intake valve is open and the com- 
pression on the cylinder is relieved thus 
making . the engine easy to crank. 
Cranking may be accomplished either by 
hand or by the generator acting as a 
motor and using-energy from the stor- 
age batteries. To obtain a large start- 
ing torque, and not draw excessive cur- 
rent from the battery, the 40-volt, 1100- 
r.p.m., d-c. shunt generator has a 
special series winding which enables it 
to act as a compound motor. ~ 

The control panel is made of slate and 
has mounted on it a line switch, a start- 
ing switch, ‘a stopping switch, and a 
switch to disconnect the battery from 
the generator so that the engine. may 
be used for mechanical power purposes 
independent of the electric equipment. 
In- addition to these four -switches, -the 
panel contains an ammeter, a field rheo- 


Lighting Set Driven -by Oiji-Burning 
Re Engine, 
~" = 4 3 ta ~} 


: aes. à 
stat, a clock control for §topping the 


engine when the batteries: have been 
fully charged, and a reversé-current re- 
lay: to prevent the battery from dis- 


charging through the generator when 
the generator is not operating or when 
the generator voltage is lower than the 
voltage of the battery. 


Strainers for Water or Oil Line. 


Strainers are required on the suction 
and discharge lines of lubricating-oil, 
fuel-oil and quenching-oil systems for 
the removal of solid foreign material in 


G-R Strainer With Portion of the Shell 
Cut Away. ? 
rh > “Tl, 
suspension. Power plants which secure 
their raw „water supply from such 
sources as rivers or lakes require 
strainers to prevent weeds, sticks, 
marine plants and small fish from en- 
tering pipe lines. eg TE: 
. For..this purpose The Griscom-Rusy 
sell.-Co.,-90 West street, New York,. has 
placed on the market the G-R strainer 
shown in accompanying _ illustration. 
The body is, constructed of castiron, 
and .the.-strainer. basket of perforated 
sheet- steel. - The. strainer basket . ts 
lined with wire mesh when used. on 
a oil line, The G-R strainer is of the 
single type, and may be installed either 
as a single unit,.or as the G-R strainer 
set. This G-R strainer set: consists of 
two. strainers connected complete, | in- 
cluding two 3-way valves and the neces- 
sary connecting elbows, unions and nip- 
ples. This. set permits the cleaning of 
either of the twa- units without an inter- 
ruption of service. The manufacturers 
have published a bulletin, No. 168, de- 
scribing this.apparatus. . 


r 


' Four-in-One Testing Device. 


In order to save the repairman much 
time and labor, and at the same time 
supply him with several quite indis- 
pensable instruments, there has been 
developed: and placed on the market- by 
C..W- Eisenmann, Nebraska City, Neb, 
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the combination instrument here illus- 
trated. As shown in the illustration 
there are incorporated in the device a 
panty indicator that does not have to 
e connected into the circuit tested, a 
compass that can be used in any posi- 
tion, a frequency meter with a range 
equal to a standard instrument, and an 
a-c. detector. 

It is claimed that this instrument is 
suitable for the location of grounds 


Front and Back Views of a Vest-Pocket 
Testing Instrument. 


and short-circuits without cutting or.. 


disconnecting the wires, and that it 
facilitates the exact location of faults 
in the connections and windings of 
motors and generators. The indications 
of the instrument are visual and conse- 
quently are unaffected by the noises that 
often interfere with devices giving in- 
dication by sound only. The device is 
small and convenient to carry, being 
about’ the size of a fountain. pen. | 


Portable Electric Blower. | 


A portable electric blower, designed | 
especially for blowing dust from mo- 


tos, generators and the like, has. been. 
placed on the market by the lements 


Matiufacturing Co., Chicago. The'bl òwe. 


er i$ made of aluminum and weighs 
but 6 Ibs. It is equippe with à frac- 
tional-horsepower motor which i is direct- 
connected to a fan. The motor is made 
in three windings, one for use on 32- 
volt circuits, one for’ 110-volt circuits 
and one for 220-volt circuits. The 
aluminum housing which in¢loses ‘the 
fan is formed into a carrying’ handle 
at one end and a nozzle at the ‘other ` 


-end. The air intake is covered with 


a screen to prevent the entrance of for- 
eign substances which might | damagp 


the fan blades. This’ screen is easilv’ | 


removed for cleaning by releasing four 
sctews. The blower is made with 20 ft. 
of reinforced cable, cord switch and ` 
plug. The device can be made with’ 
a flange threaded for 2- in. pipe on the. 
intake. 
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‘bei Winding Taa levice.: 


A device for maintaining the correct 
tension on wire that is being wound 
into coils has recently been placed on 
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the market by the Belden Manufactur- 
ing Co., Chicago. It is especially suited 
to operate with small sizes of wire, and 
will take a spool the maximum measure- 
ments of which do not exceed 6 in. by 
35 in., with a %-in. hole. 

The ‘spool is locked onto a removable 
spindle. Any variation in tension that 
may occur during starting, winding or 
stopping is automatically compensated 
for by means of a crosshead and sheave, 
which is mounted so that it is free to 
slide up and down upon two vertical 
guide rods. The sliding of the cross- 
head operates a cord running over a 
pulley, which is in turn connected to 
a spring attached to the brake lever. 
The contraction and relaxation of this 
spring, and of a corresponding spring 
on the other side of the lever, operates 
the brake rod and insures an even ten- 
sion on the wire at all times. The 
evenness of the tension prevents the 
wire from tangling or breaking, and 
allows the cotls to be wound more com- 
pactly. . 


Ground Clamp With Heavy 
Strap. 


A ground clamp with a particularly 
heavy strap is-now being manufactured 
by Windman-Goldsmith, Inc., Perth 
Amboy, N. J. The clamp has recently 
been made to conform, to the new re- 
quirements of the National Electrical 
Code by. increasing the thickness of 
strap which is placed around the ground 
pipe. This strap has round edges and 
is made of soft tinned copper. It has 
a longitudinal lug at one end with a 
triangular- shaped washer through which 
the holding screw passes. The washer 
is designed to make the clamp hug the 


pipe and to brace ‘the lug into which. 


the wire is soldered so that it cannot 
be easily broken off. i 


Self-Contained Fie nelpik Light- 
ning Arrester. 


Mounting the transfer switch and 
gap structure on the tank top is one of 
the main features of the 1000 to 7500- 
volt type AK lightning arresters recently 
placed upon the market by the Westing- 
house Electric & Manufacturing Co., 
East Pittsburgh, Pa. This arrester is 
self-contained and of the indoor-mount- 
ing form. Transfer switch, horn gaps, 
charging resistance and short-circuiting 
dévices are all located on the tank top. 
The ‘tank and tray structure is the same 


as that of previous models of this ar- 
rester, the only difference in construc- - 


Electrotytic Lighting Arrester for Indoor 
Mounting. 
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tion being the elimination of the wall 
mounting form of transfer switch and 


` gap structure. — 


The transfer switch is of the sliding- 
rod type, consisting of a rod with sec- 
tions of conducting and insulating ma- 
terials, operating through five self-align- 
ing contacts supported by the cover. 
Three middle contacts are insulated 
from the tank cover by porcelain pillar 
insulators, but the end contacts are con- 
nected directly to the tank top. through 
their metal supports and form a part 
of the ground circuit. A ball handle 
with guard provides an easy method of 
operating the switch. 


Electrolytic Lightning Arrester With 
Auxiliary Equipment Attached. 


The horn gap, charging resistance and 
short-circuiting device are mounted on 
insulating bases located between bar- 
riers and on the tank top. Short-circuit- 
ing metal strips are carried by insulated 
supports attached to a shaft. The shaft 
or rod is operated by means of a rope 
or handle against a spring which nor- 
mally holds the short-circuiting device 
in the open position. 


Special Shapes of Stone-Duct 
. Conduit. 


The Chicago Stone Conduit Co.,’ Chi- 
cago, has recently brought out several 
new shapes of concrete conduit. Qne 
of these is a 12-in., 45-deg: elbow split 
lengthwise into two: equal ‘sections 
which are held together by a band at 
the middle of the elbow. The straight 
splits, elbows and couplings ‘are used 
mainly in generating stations and sub- 
stations for éncasing..cables. On- ac- 
count. of the fact that the two halves 
of a split duct. are exactly similar, if 
they are broken apart or mixed up no 
matching will be necessary in. putting 
them together again. Another of the 
new sections is a 16-in. length having 
a 3%-in. square opening at one end 
anda round opening at the other. This 
duct is used in joining old lines of 
square cross-section’ with new sections 
of a circular snape 


| “Link-Key”. Chain Pliers. 


The Mayhew Tool Co., Willfamstown., 
Mass., has placed on the matket pliers 
particularly designed ‘for opening and 
closing the links of the chaths used on 
electric fighting fixtures. ‘Ih closing a 
link it is placed inf thé grooves between 
the -handleg'of the pliers whictr are ther 
pressed ' together. ` To open a link the 
jaw of the pliers is slipped into the link 
and the pliers handles are again brought 
together untif the link is spread. 
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ACTIVITIES IN THE TRADE 


Business Developments, Sales Agencies, Trade Literature and Miscellaneous Items Concerning 


Electrical Manufacturers and Allied Business Interests 


Sterling Washing Machine Co., De- 
Kalb, Ill., has completed the erection 
of its plant at that place. 


Ohio Electric & Controller Co., 
Cleveland, plans to erect a two-story 
addition to its plant, 38 by 110 ft. 


Electric Vacuum Cleaner Co., Cleve- 
land, has plans under way for a one- 
story addition to its plant, 65 by 80 
ft. 


Canadian General Electric Co. plans 
to erect a factory on the corner of 
Wallace and Ward avenues, Toronto, 
Ont. i 


Fostoria Electric Co., Fostoria, QO., 
- is installing equipment in its new plant 
for the manufacture of electric fix- 
tures. 


Stromberg Electric Co., -Chicago, 
has established an office at 803 Lex- 
ington building, Baltimore, in charge 
of C. F. Reessiguie. 


Marion Insulated Wire & Rubber 
Co., Marion, Ind., plans to erect a 
three-story and basement addition, 35 
by 60 ft., to its factory. 


Fryac Manufacturing Co., maker of 
the “Fryac” spark plug, Rockford, II.. 
plans to erect four-story plant on 
Eighth street next spring. 


Voss Brothers Manufacturing Co., 
Davenport, Ia., is constructing a plant 
for the manufacture of a new type of 
motor-driven washing machine. 


Wellman-Seaver-Morgan Co., Cleve- 
land, has moved its New York city 
ofices to new quarters in the Fifth 
Avenue Guaranty building, 522 Fifth 
avenue. 


Norton Armature Works, Norton, 
Va., plans to install lathes and other 
machinery for electrical work to be 
conducted in a building just leased by 
the company. — 

Wolf Electric Co., Columbus, O., 
which was recently incorporated with 
a capital of $50,000, is remodeling a 
building at 440 South High street, 
which it will occupy. | 


General Electric Co., West Lynn, 
Mass., has purchased the automobile 
gauge plant of Randall-Faichney, 76 
Atherton street, Roxbury, Mass., to- 
gether with a large power plant. 


Sunlite Products Co., Minneapolis, 
Minn., is acting as distributers in Min- 
nesota, Iowa, North Dakota and South 
Dakota of the Peerlite lighting fix- 
tures manufactured by the Peerless 
Light Co. of Chicago. 


Economy Fuse & Manufacturing 
Co., 328 West Kinzie. street, Chicago, 
announces that S. W. Fries has been 
appointed district sales manager for 
the Kansas City. territory, with offices 
at 1205 Commerce building, Kansas 
City, Mo., succeeding R. P. Crawley, 
who has resigned. Mr. Fries has been 
connected with the, Economy firm for 
a aumber of years, his service with the. 

ouse peing interrupted only by the: 
tme he devoted to: seryice in France, 
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Benjamin Electric Manufacturing 
Co., Chicago, has issued a booklet in 
the form of a panelboard message to 
the electrical industry, setting forth 
the merits of the Benjamin-Starrett 
panelboards and cabinets. 


Locomotive Superheater Co., 30 
Church street, New York City, has is- 
sued an 80-page handbook for engi- 
neers in which it has compiled for 
ready reference data most frequently 
desired by steam power plant oper- 
ators. 

American Bosch Magneto Corp, 
Springfield, Mass., has become the ex- 
clusive selling agent of the starting, 
lighting, battery ignition system and 
other automotive accessories manu- 
factured by Gray & Davis, Inc., of 
Boston. 

Blaw-Knox Co., Pittsburgh, has is- 
sued catalog No. 21, which is devoted 
to “Prudential Steel Buildings.” The 
booklet gives a general idea of the de- 
sign and construction of such build- 
ings and their adaptability to various 
purposes. 

General Lead Batteries Co., 123 
West Fifty-sixth street, New York 
City, manufacturer of 'electric bat- 
teries with plant on Lister avenue, 
Newark, has filed notice of increase 
in capital from $800,000 to $2,000,000 
for expansion. 

Ohio Municipal Equipment Co., Co- 
lumbus, O., recently incorporated with 
a capital of $1,000,000, will manufac- 
ture vacuum street sweepers, for 
which purpose the plant of the C. B. 
Vacuum Street Cleaner Co. has been 
pais over and merged with the new 

rm. 


Westinghouse Electric & Manufac- 
turing Co., East Pittsburgh, Pa., has 
issued leaflet No. 3485 describing a 
new 500-watt, 33-volt locomotive 
headlight 
Photographs and line drawings are 
reproduced showing details of con- 
struction. 


National Lamp Works of - General 
Electric Co., Nela Park, Cleveland, 


plans to establish in Indianapolis ‘two. 
plants ‘with an annual manufacturing. 


capacity of 160,000,000 automobile and 
incandescent lamps. The estimated 
cost oan buildings and equipment is 


Valley . Electric Co., 3157 South 
Kingshighway, St. Louis, which re- 
cently purchased the St. Louis Elec- 
trical Works, has begun moving into 
its new buildings on South Kingshigh- 
way. The offices and automotive de- 
partments are in the new location, but 
all motor manufacturing ts still being 
done at the old plant at 4060 Forest 
Park boulevard. It is the present in- 
tention of the company to keep the 
old factory building and devote it ex- 
clusively to the manufacture of its 
larger motors, and to manufacture 5 
hp. and smaller motors in the new 
buildings. 


.turbine-generator unit... 


Independent Pneumatic Tool Co., 
600 West Jackson boulevard, Chica- 


go, has issued circular No. 33 describ- 


ing the Thor portable electric drill 
equipped with new pistol grip handle, 
There has also been distributed by 
the company catalog No. 11, which is 
devoted to the various Thor tools 
made for the trade. 


Ric-Wil Co., Cleveland, has issued 
the second number of a series of bulle- 
tins describing the ‘“Ric-Wil” method 
and materials for preventing heat loss 
and the consequent results from pipes 
that run underground. The materials 
illustrated and described are primarily 
intended and recommended for pipes 
distributing steam, high or low pres- 
sure. Under certain conditions they 
may be used with satisfactory results 
for pipes distributing hot water, oil, 
etc. 


Mutual Electric & Machine Co., De- 
troit, has discontinued its Wheeling 
(W. Va.) plant. The company recent- 
ly increased its capital stock for the 
purpose of erecting an addition to its 
Detroit plant which will increase the 
floor space by 40,000 sq. ft. A num- 
ber of heavy drawing presses and 
other equipment will be installed for 
the manufacture of  panelboards, 
switchboards, electrical power and 
light control and distributing appar- 
atus. 


Cutler-Hammer Manufacturing Co., 
of Milwaukee, Wis., has issued a com- 
plimentary program folder featuring 
the Association of Iron and Steel 
Electrical Engineers’ convention to be 
held at the Pennsylvania Hotel, New 
York City, Sept. 20 to 24, for distri- 
bution at the meeting. Four pages of 
the folder are devoted to a list of the 
papers to be presented and subjects 
discussed; plan of exhibits, giving 
name of each exhibitor and booth ac- 
cupied; and a small map of a section 
of New York City, indicating the lo- 
cation of the main hotels, stores, thea- 
ters, etc. The Cutler-Hammer_ éx» 
hibit wilt occupy Booths Nos. 68 and. 
69, a 

ae fr. be ee . 3 P oq 
F. W. Ballard & Co., Swetland 
building, Cleveland, has prepared in 
pamphlet form a report on street- 
lighting costs in the larger cities of 
the United States for 1920. Three 
pages of the report contain a list of 


the cities reported on, arranged alpha- 


betically by states and giving the 
population for 1910 and 1920, together 
with the page number in the report 
where the information on street-light- 
ing costs can be found. In the body 
of the report the cities are arranged 
according to population, and the fol- 
lowing data is given: Type of lamp, 
number of lamps, price per lamp per 
year, burning period and price of coal, 
The information is brought up to July 
l and was secured direct from the offi- 
cials of the various cities and from 
the United States Census Bureau, 
The pamphlet sells for $2,- ~ œ- 72 
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PERSONAL MENTION 


Biographical Sketches and Chronicle of Changes in Business Connections, Promotions and 
Other Personal News of the Industry 


E. L. HotMGREEN, JR, has taken 
a position with the Manitoba Power 
Commission, Winnipeg, Man. 


B. A. PLtimprTon has resigned as 
sales manager of the Locke Insulator 
Manufacturing Co., Victor, N. Y. D. H. 
Osborne is acting sales manager for the 
present. 


WIiILtLti1AM MUELLER, formerly 
superintendent of the municipal electric 
plant at New Ulm, Minn., is now con- 
nected with the municipal electric plant 
at Watertown, S. D. 


A. A. STEWART has been appointed 
electrical engineer of the Pittsburgh 
Steel Products Co., Pittsburgh, He 
formerly held a similar position with 
the Illinois Steel Co. at Gary, Ind. 


A. J. LAWRENCE, of the Northern 
Electric Co., Montreal, Que., 
visiting Chicago and ‘other points re- 
cently in connection with the new ma- 
chine switching telephone system. 


WILLIAM Forp has left the valu- ` 


ation department of the Grand Trunk 
railway to take a position in the con- 
struction department of the Northern 
Electric Co., Shearer street, Montreal, 
Quebec.. 


G. Sanrorp Davis is now con- 
nected with the consulting engineering 
firm of J. M. Robertson, Ltd., Corn- 
stine building, Montreal, Can. He was 
formerly district engineer of the Cana- 
dian General Electric Co., Ltd. 


R. P. CRAWLEY has resigned his 
position as district sales manager for 
the Kansas City territory of the Econ- 
omy Fuse & Manufacturing Co., Chi- 
cago, to take over the active manage- 
ment of the Crawley Electric Co., 
Peoria, Ill. 


A. W. Dooce has been appointed 
production manager of the D. & W 


Fuse Works of General Flectric Co., 
He was formerly as- 
sistant production manager in ‘the frac- 


Providence, R. T. 


tional-horsepower-motor department of 
the Lynn works. 
L. L. Myers, 
sales representative of the Burke Elec- 
tric Co. in the Cleveland territory for 
several years, has been appointed gen- 


eral western sales manager of the com- 
pany, with headquarters in the Ulimu- 


nating building, Cleveland. 


Georct M. BasForpn, president 
of the Locomotive Feed Water Heater 
Co., New York City, has been appointed 
a trustee of the United Engineering So- 
ciety, to fill the vacancv caused by the 


death of E. Gibbon Spilsbury.’ whose. 


' term expires in January, 1923. Mr. Bas- 
ford was formerly a member of the 
Council of the Mechanical Engineers. 

- DR. 
elected vice-president of the Aiax Elec- 
trothermic Corp., Trenton, N. J., manu- 
facturer of the Ajax-Northrup high- 
frequency induction furnaces. He has 
resigned his professorship at Princeton: 
University in order to give, his entire 
time to the Ajax interests. 


has been. 


who has been the 


E: F. Nortuerup has been. 


L. B. Ritew#t1e has been appointed 
general eastern sales manager for the 
Burke Electric Co., with headquarters 
at 30 Church street, New York City, 
where he has for some time been sales 
representative for the New York ter- 
ritory. 


GEORGE E. Lewis. who was 
elected president of the Michigan Sec- 
tion of the National Electric Light As- 
sociation at the annual convention held 


George E. Lewis. 


at Ottawa Beach last month, is a gradu- 
ete of the engineering department of 
the University of Michigan. During 
1909 he was with the S. Morgan Smith 
Water Wheel Co., York, Pa., and in 
the following year 'he was employed by 
the. Eastern Michigan Edison Co. as 
local superintendent. at Ann Arbor, 
Mich., being promoted to division super- 
intendent of the same company in 1912. 
Mr. Lewis became superintendent of 
hvdraulic power plants of the Detroit 
Edison Co. in 1915, which position he 
now holds. He is ‘also electrical engi- 
neer for Gardner S. Williams, consult- 
ing engineer, as well as a member of 
the American Institute of Electrical 
Engineers, being a past chairman of the 
Detroit-Ann Arbor Section of the In- 
stitute. . 7 


ProF. JoHN ROSENGHENS in- 
structor of naval architecture of the 
Chalmers Technical Institute, Gothen- 
borg, Sweden, is in this country study- 
ing the latest improvements in marine 
practices in various shjpyards, indus- 
trial plants and colleges. On Aug. 20. 
he made his first visit to the South 
Philadelphia works of the Westinghouse 
Electric & Manufacturing Co. He 
later visited the Hog Island Shipyard, 
the New York Shipbuilding Corp.. at 


Camden and the Merchant Shipbuilding | 


Corp. at Bristol. 


HARLEY HARRELD, Oklahoma 
City, has been placed in charge of the 
securities department of the Oklahoma 
Gas & Electric Co. at Enid, Okla. 


W. N. RYERSON, of the Great 
Northern Power Co., Duluth,- Minn., 
represented the Duluth Rotary Club at 
the convention of the International Ro- 
tary Clubs held at Atlantic City, N. J. 
recently. 


G. M. WILLIAMs has accepted a 
position as assistant professor of civil 
engineering at the University of Sas- 
katchewan. He was for a number of 
years connected with the United States 
Bureau of Standards as a ‘specialist in 
cement investigations. 


CHARLES ORRIN Foss was re- 
cently appointed a member of the New 
Brunswick Electric Power Commission 
and subsequently chosen chief engineer 
of that commission. He was born in 
Wentworth, N. H., March 20, 1850, and 
was educated at Dartmouth College, 
later engaging in general engineering 
work at Concord, N. H., with Charles 
C. Lund, under the firm name of Lund 
& Foss. In 1880, he was made chief 
engineer of the Texas Trunk railway. 
with headquarters at Dallas, Tex., and 
soon afterwards returned to Concord. 
where, upon the death of Mr. Lund, he 
became associated with F. A. Merrill 
under the firm name of Foss & Merrill, 
civil engineers. 


Patrick T. Carey, who super- 
intended the installation of the present 
telephone system in China, has been 
decorated by the Chinese government. 
Mr. Carey has been made a member of 
the Fifth Class of the Joy Ho. the 
Chinese Order of Merit, as a reward 
for his services. The medal signifying 
his membership in the order was pre- 
sented to him recently by Tseng Yu 
Chun, minister of communications. Mr. 
Carey, who is well known in American 
transmission circles, has been acting as 
instructor of telephony at the gov- 
ernment university in Pekin since 1917. 
In addition he is superintendent of in- 
stallation of the China Electric Co., 
the Chinese subsidiary of the Western 
Electric Co. In 1909 Mr. Carey in- 
stalled the south and east exchanges 
in Pekin. These were the first com- 
mon-batterv installations ever intro- 
duced into China. In 1912 he made 
additions to the service in Pekin and 
also erected exchanges at Tientsin and 
Tsinanfu. The equipment in all of 
these exchanges was exactly the same 
as that used in the latest American 
telephone AmS: 


OBITUARY. 


Wirttram C. McKenna died sud- 
denly in his office in the Continental 
& Commercial Bank building, Chicago, 
Sept. 1, aged 34 vears. He was a mem- 
ber of the law firm of Cummins, Roe- 
mer, Flynn & McKenna, general counsel 
for the engineering firm of H. M. 
Byllesby & Co., Chicago. 
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BUSINESS OPPORTUNITIES 


News of Electrical Construction Projects in All Parts of the Country, Proposals Invited, Foreign 


Trade Openings and New Companies 


EASTERN STATES. 


Brunswick, Me.—The Board of 
Directors, Bowdoin College, has filed 
plans for improvements and exten- 
sions in the power plant at the insti- 
tution to cost about $25,000. 


Brookline, Mass.—The New Eng- 
land Telephone & Telegraph Co., 50 
Oliver street, Boston, has perfected 
plans for the erection of its proposed 
telephone exchange at 39 Aspinwall 
avenue. 


Holyoke, Mass.—The New England 
Tire & Rubber Co. plans to erect 
power plant for general factory 
operation. f 

Lee, Mass.—Electrical and mechan- 
ical equipment will be installed in the 
new one-story machine building, 65 x 
162 ft., 
lumbia mill of the Smith Paper Co.. 

New Bedford, Mass.— The New 
Bedford Gas & Electric Co. has- con- 
struction under way on its proposed 
four-story power plant on Cannon 


street, estimated to cost-in excess of- 


$2,000,000, with machinery. The Stone 
& Webster Co., 147 Milk street, Bos- 
ton, is- engineer and contractor. 


South Hanover, Mass.—The R. C. 
Waterman Co. is installing new ma- 
chinery in a factory being erected at 
that-place. With a generator and mo- 


tors which: are being made by the 


Westinghouse Electric & Manufactur- 
ing Co., power will be generated from 
the Waterman company’s water priv- 
ilege. 

Provideiies, R. I.—A number of tex- 
tile plants in the Pawtuxet Valley dis- 
trict have signed contracts with the 
Narragansett Electric Lighting Co. 
for electric power service for factory 
operation. These include the Cromp- 
ton Co., Warwick Mills, Hope Co., 
Phenix Co., and the. Coventry Gö. 

Providence, R. 
sett Electric Lighting Co: has 
struction under way on a large ad- 


dition to its local: electric generating 


plant to double the present capacity. 
A new 45,000 kw. turbo-generator will 
be installed, Westinghouse type, with 
considerable auxiliary machinery. The 
work is. estimated to cost $1,000,000, 
including equipment. 
is engineer. . 


Albany, N. Y.—Bids_ will 
ceived for electric work for the Man- 
hattan State Hospital, Wards Island, 
N.-Y: , by the State Hospital Commis- 
sion. Address E. S: Elwood, secre- 
tary, Capitol, Albany. 


Buffalo, N. Y.—The_ International 


Railway Cis operating the Tocal trac- 


tion system, has filed notice of in- 
crease in its capital to’ $17,500,000. `` 


Clifton Park, N. Y.—The 
dack Power & Light Corp. will con- 
struct an electric light plant in the 
city.. Address D. E. Peck, secretary, 
Schenectady, N.Y, e = 


De Ruyter, N. Y.—The proposed 


to be erected at the local Co-. 


I—The Narragan-: 
con- 


Nicholas Stahl 


be re- 


Adiron-. 


new electric power plant to be erected 
by the Borough Council will be used 
for other than direct municipal serv- 
ice, it being planned to construct dis- 
tributing lines to reach other com- 
munities in this section. Application 
has been made to the Public Service 
Commission for permission to build 
the plant. Address J. Shaffer, 
president of the Borough Council. 


Dundee, N. Y.—The Dundee Elec- 
tric Lighting Plant is about to install 
between Penn Yan and Dundee an 11- 
mile 11,000-volt transmission line, and 
will purchase all material and equip- 
ment for the same, consisting of 
poles, cross arms, hardware, No. 6 
bare copper, transformers, lightning 
arresters, etc. 


Long Island City, N. Y.—Electrical 
and mechanical equipment will be in- 
stalled in the new ice-manufacturing 
and refrigerating plant to be construc- 
ted on Seventeenth avenue here, by 
Rubel Brothers, lnc., Glenmore ave- 
nue and Junius streets, Brooklyn. 


Malone, N. Y.—The Public Service 
Commission has granted permission 
to the Malone Light & Power Co. to 
issue bonds for $100,000, the proceeds 
from which are to be utilized for ex- 
tensions and improvements to electric 
plants and system. 


New York, N. Y.—Electric cranes. 
hoisting and conveying machinery will 
be installed on the proposed new piers 
to be constructed by the American 
Chain of Warehouses, Cleveland. A. 
H. Greeley, president, on Mill Basin, 
Jamaica Bay, Brooklyn. A proposi- 


tion has been tendered by the com- 


pany to the New York Dock Depart- 
ment, covering a lease of the property 
for a long term of years. The entire 
development is estimated to cost in 
excess of $25,000,000. 


New York, N. Y.—The Cities Serv- 
ice Co., 60 Wall street, operated by 
Henry L. Doherty & Co., is planning 
extensive additions in its oil refining 
plant at Ponca City, Okla., to cost 
about $1,000,000, including 
and mechanical equipment. A large 
section of the plant will be-re-con- 
structed, and the affiliated works at 
Independence, Kan., dismantled, with 
equipment removed to the Ponca City 
works. 


New York, N. Y.—The Nassau & 
Suffolk Lighting Co., 149 Broadway, 
has been granted permission by the 
Public Service Commission to issue 
bonds for $436,000, the proceeds to be 
used for improvements and extensions 
in its electric power plant and system 
in Queens Borough. . 


New York, N. Y.—Judge Julius M. 


Mayer, United States District Court, | 


has granted the New York Railwavs 
Co., 165 Broadway, now operated by 


a. receiver, permission to use a fund. 


of $25,000 for extensions and improve- 
ments in its electrical department, in- 
cluding the installation of r new equip- 
ment. 


‘electrical 


New York, N. Y.—The New York 
Telephone Co:, 15 Dey street, has 
awarded a contract to the Tidewater 
Building Co., 16 East Thirty-third 
street, for the erection of an addition 
to its six-story exchange building at 
112-16 West ighty-ninth street, to 
cost about $50,000. 

Niagara Falls, N. Y.—The United 
States Light & Heat Co., has acquired 
property adjoining its local battery 
plant and is reported to be planning 
for the erection of an addition. The 


John N. Willys interests, Toledo, O., 


recently secured a large interest in 
this company. 

North Tonawanda, N. Y.—The Ton- 
awanda Power Co. has filed notice of 
increase in its capital from $2,000,000 
to $2,500,000. 

Bridgeton, N. J.—In_ connection 
with its proposed new local glass 
manufacturing plant, the Illinois Glass 
Co., Alton, Ill, will build a large 
power plant; the structure with ma- 
chinery will cost in excess of $200,000. 
Considerable other mechanical and 
electrical machinery will also be in- 
stalled in the producer department., 
Lehr building, and in other depart- 
ments. The entire plant is estimated 
to cost in excess of $3, 

Camden, N. J.—The new power plant 
to be erected by the Victor Talking Ma- 
chine Co. will be 40 x 200 ft., and is 
estimated to cost in excess of $300,- 


000, including equipment. Plans for 
the structure have been filed. The 
White Construction Co., New York 


City, has the building contract. 


Dover, N. J.—The Richardson & 


Boynton Co., manufacturer of boilers, 
ranges, etc., will install considerab!e 
new electrical equipment at its local 
plant.. It is proposed to replace form- 
er steam operation with electric 
power, and contract for service has 
been given to the New Jersey Power 
& Light Co, 


Glassboro, N. J.—Plans have been 


completed by the State Board of Edu-. 


cation, Trenton, N. J., for the erection 


of a three-story power plant at the. 


138 by 200 
including 


State Normal School here. 
ft., to cost about $300,000, 
equipment. ; 

Summit, N. J.—The Commonwealth 
Electric. Co. has been granted per- 


mission by the Board of Public Util- 


itv Commissioners to issue bonds for 
$60,000 and capital stock. for $35,000. 
the proceeds to be used. in part for 
proposed extensions and betterments 
in electric plant and system. 

Trenton, N. J.—In connection with 
its new plant at Welland, Can., the 
Joseph Stokes Rubber Ço.. Taylor 
and Webster streets, will build a new 
power plant for general works serv- 
ice. 

Tuckerton, N. j—The Radio Cor- 
poration of America, 
building. New York Citv. has acquired 
the radio station here, formerly oper- 
ated by the Marconi Co. Plans are 


Woolworth 
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under way for the erection of addi- 
tions to cost about $250,000; five ad- 
ditional poles with equipment will be 
installed. The J. G. White Engineer- 
ing Corp., 43 Exchange place, New 
York, City, will be in charge. 


West Orange, N. J.—Plans are be- 
ing prepared for a new power house 
at the electrical works of .Thomas A. 
Edison, Inc. 


Allentown, Pa.—The Allen Tire & 
Rubber Co. will build a power plant 
for general factory service in connec- 
tion with its new automobile tire 
manufacturing plant on Bachman ter- 
race. 


Franklin, Pa.—The Franklin Qual- 
itv Refining Co., has broken ground 
for the erection of a new power house 
xt its local cil works, 40 by 50 ft., to 
cost about, $80,000. 


Myerstown, Pa—The Womelsdorf 
Myerstown & Lititz Transit & Light 
Co., recently organized in Delaware, 
has filed notice of intention to operate 
a light and power system in this dis- 
trict. 


Philadelphia, Pa.—The Philadelphia 
Electric Co. has filed plans for the 
erection of new conveyor system at 
its power plant at Beach and Palmer 
streets, to cost about $60,000. The 
Stone & Webster Engineering Co., 
New York City, has the contract. 


Philadelphia, Pa—The Ferguson 
Carpet Co. has filed plans for the 
erection of a new power plant at its 
factory at Rockland and _ Stenton 
streets. to be one-stov. 40 by 75 ft., 
estimated to cost $25,000 

Philadelphia, Pa.—A new electric 
power plant for general operating 
service is to be built by H. O. Wil- 
bur & Sons, Inc., at its chocolate fac- 


torv at North Second and Third: 
streets. The nee cost of plant: 


and equipment is $175 


Philadelphia, Pa. — A one-story 
power plant to cost about $75,000, will 
be erected by John R. Evans & Co., 
419 Arch street, at its leather manu- 
facturing plant at Second and Erie 
streets, Camden, N. J 


Philadelphia, Pa—The Dearnley 
Brothers Worsted Spinning Co., M ain, 


street, has completed plans and will 
soon take bids for the erection of a 


power plant at its works, 25 by 60 ft.. 


Pottstown, Pa.—Electrical and me- 
chanical equipment, including motors, 
control apparatus, etc., will be instal- 


led by the Pottstown Gas & Water” 


Co., in connection with extensions to 
its filtration plant. It is proposed to 
increase the capacity from 3,000,000 to 
4,500,000 gals. per day. 


Galax, Pa.—Plans have been pre- 
pared by Prof. T. Seville, University 
of North Carolina, Chapel Hill, N. C., 
for the erection of a hydroelectric 
plant to develop 10,000 hp. . A dam 60 
ft. high will be constructed. Address 
J. K. Caldwell, owner. 


Newport News, Va.—The Newport 
News and Hampton Railway, Gas & 
Electric Co. has sold stock amounting: 
to $241,325 for repairs and improve- 
ments. Address J. N. Shanahan, 
president. 


Pamplin, Va—The Jennings Tele- 
phone Co., recently organized with a 
capital of ‘$5000, will construct a line, 
between Pamplin and Red House, Va. 


Address Harry gv cnmings: president, 
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Petersburg, Va. — Arrangements 
have been completed by the Chester- 
feld Manufacturing Co. for the erec- 
ticn of an electric power plant on 
Swift Creek, to be used for textile mill 
operations. 


Canton, N. C.—Considerable elec- 
trical and mechanical equipment will 
he installed in the new paper and pulp 
mill to be built by the Champion Fib- 
gee at an estimated cost of $1,000,- 


Arlington, Ga.—Plans for the erec- 
tion of an electric power plant with a 
capacity of about 25,000 hp., on the 
Notchway river, near Larks Shoals, 
are being made by the Baker County 
Powcr Co. 


Eastman, Ga.—Plans for the erec- 
tion of a municipal electric light and 
power plant are being considered by 
the city council. 


NORTH CENTRAL STATES. 


Cleveland, O.—The Cleveland Elec- 
tric Illuminating Co. plans the erec- 
tion of a one-story power plant, 45 by 
70 ft, as an extension to its station at 
Madison avenue and West 65th street. 
The estimated cost is $75,000. 


Shelby, O.—The city council has un- 
der construction a resolution to ex- 
pend $22,000 for a test of high-tension 
electric power in connection with the 
municipal lighting plant. 


Lansing, Mich.—The Citizens Tele- 
phone Co. will extend and improve its 
line. 


Port Huron, Mich.—Installation of 
boulevard lights on several streets of 
the city was authorized by the com- 
mission. Address Commissioner 
Boynton. 


River Rouge, Mich.—The city has 
voted to sell its municipal lighting 
plant for $90,000 to the Detroit Edi- 
son Co. 25 

Saginaw, Mich—The Cansumers’ 
Power Co. has launched.a campaign 
through its territory in Michigan to 
sell preferred stock to be used for en- 
larging its electric and gas manufac- 


_ turing. facilities. Address C. W. Tip- 


py, general manager. 


Sunfield, Mich.—Citizens have voted 
$13,000 for installing an electric light 
plant. ‘The council will investigate 
the power station at the old mill site 
north of Sebewa Corners and if 
enough power can be developed at 
that point a wheel will be put in. If- 
there is not enough power, oil en- 
gines will be installed. 


Anderson, Ind.—Plans have been 
prepared by Charles Brossman, 1503 
Merchants Bank building, Indianapo- 
lis, for the erection of $300,000 power 
plant for the city. Address Joseph 

ssington, city clerk. 


Hartford City, Ind —A Delco light- 
ing and power products station will 
be opened here. Address the Delco 
Products Co. 

Newton, Ill—Plans have been pre- 
pared by Fuller & Beard, engineers, 
Chemical building, St. Louis, for ex- 
tending and altering electric light 

lant. Address John Matheny, clerk, 

ewton. 


Savanna, Ill.—The Peoples Gas & 


Electric Co, will erect’ transmission | 


lines and substation to cost $90,000. 
Address T. P. Bower, thanhager, 


Bemidji; Minn.—A contract has been. 
let to the Naylor Electric Co. for in- 


1 ai Meeker anak.” s} 


Vol. TiI—No. 12. 


stalling “white way” lighting system. 
The estimated cost is $32,595. Ad- 
dress George Stein, city clerk. 


Courtland, Minn.—The Courtland 
Electric Co. was recently incorpor- 
ated here and will give the village 
electric service within the next few 
weeks. 


Glyndon, Minn.—The village has 
recently completed a high line to Dill- 
worth, Minn., purchasing current 
from the Fargo plant of the Northern 
States Power Co. 


Henderson, Minn.—A. B. Goodwin 
recently purchased the municipal elec- 
tric light plant at this place and is 
now constructing a high line to Ar- 
lington, Minn., where he will be serv- 
ed from the lines of the Northern 
States Power Co. 


Cedar Rapids, Ia—The city coun- 
cil has petitioned for authority to 
construct three electric lights on Oak 
houlevard, between Bever and Mt. 
Vernon avenues. Address L. J. Zika, 
commissioner of streets. 


Cedar Rapids, Ia.—Officers of the 
Iowa Railway & Light Co. are mak- 
ing an effort to solve the coal prob- 
lem bv building water power plants. 
Col. W. G. Dows and the company 
will invest $7.000,000 in plants in var- 
ious parts of Iowa, and 12 or 15 plants 
will be erected to develop 15,000 kw. 
an hour to provide light and power to 
the cities, towns, villages and farm- 
ers in the section of the state in which 
the company operates. The company 
has purchased sites on the Cedar; Ma- 
quoketa, and Wapsie rivers. Central- 
station plants are planned at Magquto- 
keta, Anamosa and Cedar Rapids. 


Hopkinton, Ia.—Plans have Deen 
prepared by Holland, Ackerman & 
Holland. engineer and architect, 122 
North Fourth street, Ann Arbor, 
Mich.. for the erection of a $35,000 
hydroelectric power house for the 
Honkins Electric Light & Power Co. 
Address the president of the compaay. 
or the architect at Ann Arbor. À 


Stockport, Ia.—The Van Buren 
Light & Power Co. has applied to. the 
Railroad Commission of Iowa for per- 
mission to construct electric trans- 
mission lines to Farmington. Bona- 
parte, Keosauqua, Cantril and Milton. 


Mountain Grove, Mo.— A targe: 
water power site has been purchased 
hy the Mountain Grove Creamery, Ice 
& Electric’ Co. near here,.and will 1 be 
developed to provide electric ipower 
for all industries. Cre mery company 
will increase its capital from $150, 
to $350.000 


St. Louis, Mo.—Bowen Motor Rail- 
way Co., Title Guarantee building, 
will erect $385,000 factory and power 
house, plans for which have been pre- 
las by O. J. Popp, architect, Odd’ 

ellows building. - 


Wakeeney, Kan.—Bids were re- 
ceived this week for the construction 
of a power plant for the city. This in- 
cludes the furnishing of all material 
for the construction of tte power 
plant building, coal bunkers and all 
concrete foundations for machinery; 
also engines, generators, exciters and 
either a new 'switchbéard or the mov- 
ing of the present board. end. provid- 
ing the necessary additional equip- 
ment. Address H. F. Ktine, mayor.- - 


Lincolrt, Neb.—A contract has’ been 
let''to: the “McGraw Electric Co. for! 
electroher: System from:: cluster : ‘to 


: ; 
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single lights. Address Theodore H. 
Berg, city clerk. 


Bonilla, S. D.—W. E. Hulse & Co., 
architect, 320 Grain Exchange build- 
ing, Sioux City, Ia., has prepared 
plans for the erection of school for 
the Board of Education. Private light, 
water and sewer plants will be in- 
stalled. Address clerk of the Board 
of Education. 


Mt. Vernon, S. D.—The light plant 
was wrecked by. an explosion, which 
caused damage of about $45,000. 


Sioux Falls, S. D.—The city con- 
templates spending $175,000 for im- 
provements to its electric lighting 
system. 


Fargo, N. D.—The Farmers Light 
& Power Co. has been incorporated 
with a capital of $25,000. Address F. 
B. Messing. 


Selfridge, N. D.—The Havelock 
Lumber Co. is planning construction 
of telephone lines in Sioux county. 


SOUTH CENTRAL STATES. 


Middlesboro, Ky.—Mathel Coal Co. 
plans erection of a power plant at an 
estimated cost of.$25,000. Address J. 
C. Hoskins, president. 


Centerville, Tenn.—The borough 
council plans erection of municipal 
light and power plant, the cost to be 
defrayed by a bond issue to be voted 
- on sa the near future. 


Chattanooga, Tenn. — The Signal 
Mountain Coal Mining Co., recently 
incorporated with a capital of $2,150.- 
000, will extend railway and install 
electrical equipment, and also use hy- 
droelectric power. 

Fort Payne, Ala.—The Wills Valley 
Light & Power Co. is being organized 
here with a capital of $60,000 for the 
purpose of operating a hydroelectric 


plant at Hughes mill on Wills creek, . 


south of Fort Payne.: Address C. C. 


Appleton or E. W. Wade. 

Greensboro, Ala.—The 
establish water. and light system, 
bonds.to the amount of $12,000 hav- 


ing been voted for this purpose. Ad- 
dress H. A: Taylor, mayor. _ 
Irvington, Ala. — The Irvington 


Public Utilities ‘Co. has been organ- 
ized to establish telephone system and 
canning plant. Address J: N. Murry, 


president, Chicago, or R: A. Sleepy, 


secretary-treasurer, Irvington. 

Rogersville, Ala—The city’s elec- 
tric light plant was damaged. by fire 
recently, causing a loss of $5000. 

Durant, Miss.—The city ‘council 
plains to enlarge the municipal power 
plant by installing new equipment to 
increase the generating capacity. 

Rayville, La—The town will im- 
prove and enlarge its electric light, 
power ahd water plants. An election 
will be held Sept. 21 to vote on the 
question of issuing bonds to the 
amount ` of ` $50,000... Address the 
mayor. ; 

Violet, La.—The Violet Ice & Elec- 
tric Co., has been incorporated with 
a capital of $50,000 to establish elec- 
tric light. plant, E. Vaughn is presi- 
dent. of the. company, and. T.. Vaughn, 
Secretary-tregauger, tpe o, 

Purcell; Okla—The city: will. im- 
Prave its electric light. ‘system, -for 
which. purppse, $18,000 in. bonds will 
be voted on in the near ftture. Plans 
have been prepared by Johnson & 


city will 
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Benham, engineers, Firestone build- 
ing, Kansas City, Mo. 
Amarillo, Tex.—Bonds have been 


voted for a fire alarm system. Ad- 
dress the mayor. 


WESTERN STATES. 


Billings, Mont.—A contract has 
been let to C. D. Smith, manager, 
Cascade Electric Co., for 325 orna- 


mental iron lamp posts for new street 
lighting district. 


Roundup, Mont.—The city will in- 
stall ornamental lighting system along 
the streets now being paved. The 
estimated cost is $25,000. 


Bonners Ferry, Ida.—At the last 
meeting of the Kootenai Valley Com- 
mercial Club the matter of purchasing 
the Bonner water and light plant by 
the city of Bonners Ferry was dis- 
cussed. 


Cedar Falls, Wash.—Plans for a 
new fireproof power building for 
housing machinery at Cedar Falls 


necessary to generate 20.000 hp. at 
this point, are being prepared by the 
city architect and presented to the 
Board of Public Works for approval. 


Seattle, Wash.— Plans and specifica- 
tions for the new Cedar Falls power 


house have been completed, and con-. 


struction work is expected to start 
shortly. This unit is estimated to 
cost $1,000,000, and is designed to ac- 
commodate machinery to develop 20,- 
000 additional horsepower. The new 


structure will be 64 by 44 ft. and ad- 


join the present power house below 
the falls. 
sist of a Pelton overhung turbine con- 
nected to a Westinghouse generator 
and to Allis-Chalmers 
which will bring the current up to 
60,000 volts. ; 


Bend, Ore.—The state engineer has 
prepared plans for the construction of 
the first unit of the Bend Water, 
Light & Power Co. plant on the Tu- 
malo river... The next step, states 
Manager T. H. Foley, will be the re- 
building of headgates at the Columbia 
Southern ditch and clearing up for 
the laying of 4000 ft. of pipe line. The 
plans: call for a 300-ft. fall for the first 


unit, which will cost $100,000 and de-. 


velop 2000 hp. 7 


- Portland, Ore.—M. J. Anderson, 
728 Clinton street, Portland, has made 
application to State Engineer Percy 
A. Cupper for permission to store 18,- 
700 ft. of water in the south fork of 
the Coquille river; dam to be of con- 
crete and masonry 100 ft. high and 
400 ft. at top. Mr. Anderson also 
asks for 75 second feet of water from 
the Coquille river and Coquille power 
plant reservoir for power manufacture 
and lighting purposes. A pipe line 
1.25 miles long and a tunnel 1.64 miles 
in length will be required. The esti- 
mated cost is $750,000. 


Scio, Ore.—The city recorder has 
applied to the state engineer for 47 
second feet of water from Thomas 
creek to be used in developing 326 
hp. for municipal purposes. The dam 
is to be of rubble masonry 3 ft. high 
and 170 ft. long, with waterway tim- 


ber floodgate and a canal or flume 4. 


ft. wide, 1 mile long, with turbine 
water wheels and generators. 
estimated cost is $38,000. Work will 
start at once. 

Imperial Valley, Cal— Plans are un- 


The equipment will con- 


transformers | 


The’ 
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der way to construct a dam to regu- 
late the flood ow of the Colorado 
river and supply irrigation to all arid 
lands in the vicinity of Imperial Val- 
ley. The dam, besides preventing 
flood damage, would provide for the 
generation and distribution of a large 
amount of hydroelectric power. 


CANADA. 


Alice Arm, B. C.—A hydroelectric 
plant is being installed at the Dolly 
Vardon mine by the Taylor Engineer- 
ing Co., Ltd., of Vancouver. 


Bear River, Nova Scotia.—The Bear 
River & Digby Electric Light, Heat 
& Power Co., Ltd., has been incor- 
porated with a capital of $50,000 to 
build and operate light, heat and 
power plants. The incorporators m- 
clude George H. Sedgwick, 36 Tor- 
onto street, Toronto, Robert E. Fen- 
nell and Lawrence Kert. 


New Liskeard, Ont.—The Pan 
Oceanic Power Development Co., 
Ltd., has been incorporated with a 
capital of $1,000,000 to erect and oper- 
ate power plant for hydroelectric de- 
velopment, etc. William J. Hanley, 
6 King street East, and Albert E. 
Nash are among the incorporators. 


INCORPORATIONS. 


Birmingham, Ala.—Alabama Willys 
Light Co. Capital $40,000. Ned Nor- 
ton, president. 

Platte, Minn.—Dunlap Co-operative 
Telephone Co. Capital $6000. Incor- 
porators: Con. G. Olson and others. 

Marshall, Mich. — Main Electrical 
Co. Capital $200,000. Incorporators: 
Leo Alexander, Battle Creek, Mich., 
and others. 

Los Angeles, Cal.—Cannon Electric 
Development Co. Capital $20,000. To 
manufacture electrical equipment, In- 
corporators: John F. Torrey, B. L. 
Marvel and J. H. Cannon. 

Ridgeley, W. Va.—Ridgeley Light 
& Power Co. Capital $25,000. To fur- 
nish electricity for lamps and motors. 
Incerporators: Howard R. Knight, 
Elmer E. Biggs and James T. Vande- 
grift.. 

. Milwaukee, Wis.—Automatic Manu- 


facturing Co. Capital $15,000. To 
manufacture automatic devices and 
appliances. Incorporators: | Wilham 


R, Johnstone, Adolph. A, Kern and 
others. T | a 

Newark, B-J.— Reliable Electric Co. 
Capital $100,000.. To manufacture 
electric appliances and fixtures. In- 
corporators: William Gross, 158 Wil- 
liam street, and Samuel Gross, 124 
Littleton avenue, Newark. 

Jamestown, N. Y—The Jamestown 
Electrical Engineering Corp. Capital 
$50,000. To manufacture electrical ap- 
pliances and equipment. Incorpora- 
tors: F. B. Smith, C. S. Cole and A. 
E. Westburgh, Jamestown. 


FOREIGN TRADE. 


_ Motors (33523)—A mercantile com- 


‘pany in: England desires to secure 


an agency on commission for the 
sale of motors. Quotations should 
be given c. i. f.- English- port. 


- Reference. 
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FINANCIAL NEWS 


Comment on the Financial Outlook in the Electrical Industry, New Securities, Reports of 


Earnings, Dividends and Utility Stocks 


Bond Offering of Adirondack Power 
& Light Corp. 


A new issue of $5,620,000 Adirondack 
Power & Light Corp. first and refunding 
mortgage 6% gold bonds, due March 1, 
1950, at 84.5 and interest,’ yielding” over 
7.25%, is being offered by Harris, Forbes 
& Co., Inc., Coffin & Burr, Inc., and E. 
H. Rollins & Sons, Boston. The Adiron- 
dack corporation is a recent consolida- 
tion through purchase of two large hy- 
droelectric properties in central New 
York, the Adirondack Electric Power 


chase of, and now invites offerings for 
the sale to it of bonds secured by trust 
deed, at a price not exceeding par, ac- 
crued interest and 5% premium. The 
offerings are to be submitted on or before 
Sept. 28 to the trustee. 


United States Light & Heat Co. 


For the year ended Dec. 31, 1919, the 
report of the United States Light & Heat 
Co. shows net shipments billed, $5,092,- 
842; manufacturing profit, $792,675; in- 
come from operations, $231,420; surplus 


To Invest Sinking Fund Deposit m 
A. T. & T. Bonds. 


The Old Colony Trust Co. of Boston, 
trustee, advises holders of American 
Telephone & fabri ed oe Co. 30-year 5%. 
collateral trust gold nds, due Dec. 1. 
1946, that it has in the sinking fund over 
$800,000 for investment in such bonds 
and that offers cf bonds will be received 
by the trustee up to Sept. 20. 


Carolina Power & Light Co. 


: d the Mohawk Edison Co., Inc. 
ne General ‘Electric Co owns approxi- after interest, etc., $91,881. m s Do í eee 
mately 50% of the common stock of the : Se itd Lp Ng re ns es ae 
Mer ie a anig May 31, 1920, the Duquesne Light Co. and Subsidiaries. Total income ........ 31,687 31,188 
gross earnings of the ‘Adirondack corpor- 1920 1919 Surplus after charges . 14,239 15,428 
ation were $4,139,975, representing a 50% July gross ............ $1,173,651 $ 893,57§ 12 months’ gross .... 1,462,080 1,122,253 
increase over the gross earnings of the Net after taxes...... . 311,428 281,308 Net after taxes 421,066 = 381,334 
constituent companies five years ago. Seven months’ gross 8,408,948 6,960,896 Total income ........ BBR PRB -i 333. 0% 
Net earnings for the same period after Net after taxes ...... 2.602.995 2.550.496 ‘Surplus after charges .589.84 349,975 


operating expense, taxes, rentals, main- 
tenance and depreciation were $1,372,960, 
or over 2.3 times the annual interest 


Nevada-California Electric Corp. 


Balance after pre- l 
ferred dividends 257,227 


dall 


224,342 


charges on all mortgage bonds, including 1920 1919: _ ities 
this issue. July gross. ........... $ 301,907 $ 269,519 l Dividends. TAR l 

The company does the entire electric Net after taxes 171.554 152,35¢ Consolidated Gas, BPlectrf¢ Light & 
light and power business in Schenectady Total income ........ 171,405 152,016 Power Co. of Baltimore has declaréd:a 
Amsterdam. Watervliet, Saratoga Springs. Surplus after charges 389.890 72,478 quarterly dividend of: 2%, payable Oct. 
Oneida and other communities in that Seven months’ gross 1,801,739  1,500.97° 1 to stockholders of record Sept. 15. 
territory. It also furnishes under long- Net after taxes ...... 922,482 £29,578 Montana Power Co. has declared a 
time contracts all the electric power used Total income ........ 918,079 828.782 ‘quarterly dividend of %% on its common 
by the distributing companies in Troy Surplus after charges 401,113 329,168 stock and 1%% on the, preferred stock. 


and Mechanicsville and by the electric 
railway systems in and about Albany. 
Schenectady. Troy. Utica and Rome, in- 


Manhattan Electrical Supply Co. 


payable Oct. 1 to stockholders of record 


j 


Sept. 14. "y 
United Light & Railways Co. has dé- 


cluding practically all the interurbar The consolidated income account. of clared a quarterly dividend of 1.5%, pay- 
roads in that territory. The princina? the Manhattan Electrical Supply Co. for able Oct. 1 to Stockholders of akom 
-hydroelectric plants of the company, lo- the six rnonths ending June 30, 1920, is Sent. 15. 


cated on the Hudson and Hoosic rivers 


as follows: 


The Dayton Power. & Light Co. „has 


and East Canada creek, have a capacity Sales ................ cee lesen. $3,726.247 declared its. regular quarterly dividend 
of over 60,000 kw. Cost and expenses .....:........ 3,395,54€ of 1.5% on the preferred stock, payable 
or ane E E $ 330.701 Oct. 1 to stockholders of record Sept. 20 
i er Income 645 sabaad arikan ees © 7.141 The Panama Power Co. has declared 
Brooklyn Edison Co. Arranges Bond Total income ..............085. $ 337.842 its regular. quarterly dividend of .1.75% 
Issue of $2,000,000. : Federal taxes ......... 00.00.0005 98,372 on the preferred stock, payable Oct. í to 

The Brooklyn Edison Co. has arranged Bice ae ONO OCS EEEE eee ack a te alee $ 239,470 storkholders of record Sept. 15. 
for a bond issue of $2.000,000, to be used B lends BRSOG fe eee area ae 6: Oe vee che eae 108,943 The Duluth Edison Efectric Co. has 
for proposed betterments and general p San E EAE E E A ...$_ 130,527 declared its regular quarterly dividend 
finances. The company is now serving a, otal surplus 4 bas Sai wae des 1.526.557 of 1.5% on the préferred stock, payable 
pulation estimated at over 1,600,000. otal surplus ................. $1,657,084 Oct. 1 to stockholders of record Sept. 20 


he gencral mortgage bonds now being 
offered are the direct: obligation of the 
company and are secured by a mortgage 
on all its real and personal property now 
owned or hereafter acquired, subject only 
to $11,996,000 underlying bonds, 

For the year ended June 30, 1920, the 
gross income was more than 28 times 


————————————_— — ——— 


WEEKLY COMPARISONS OF CLOSING- BID PRICES OF SECURITIES OF LEAD- 


ING ELECTRICAL COMPANIES. 


Quotations furnished by F. M. Zeiler & Co., Rookery Blidg., Chicago.” 


Fublic Utilitles— 


Div. rate. Bid Bid 
Per cent. Sept. 7. Sept. 14. 


the annual interest charge on all general Adirondack Electric Power of Glens Falls mm t 
mortgage bonds outstanding, including Adirondack Electric Power of Glens Falls. preferred UU 6 70 aN 
this issue, and all underlying bonds. The American Gas & Electric of New York, common............. 10+extra 1 90 
gross income for the five years ended American Gas & Electric of New York, preferred............... 6 4 341% 
Dec. 31, 1919, averaged more than 3.75 American Light & Traction of New York, common..... ere ) 110 111 
times the interest on the company’s en- American Light & Traction of New York. preferred........... 6 81 81 
tire funded debt outstanding during that American Power & Light of New York, common.......... Peles wih 4 45 43 
period. 7 American Powcr & Light of New York, preferred...........:... 6 63 67 
american ae Trice es eure Rapids, common............ Pe? 4 7 
A merican Public ties of Grand Rapids, preferred........... 
Bonds of. Duquesne Light Co. Sold to Ameriean Telephone & Telegraph of New York Basen od oad a 38 sa 
y New York Brokers. ee wore one z Die yi AH a ones common........- nee 2 2 
y = merican Water Works ulec. oO ew York, particip.......... 

The Duquesne Light Co., Pittsburgh. American Water Works & Elec. of New York. ist preferred. : 38 l a8 
has made financial arrangements for an Appalachian Power, common ea ye 1 ; 
additional 60,000 kw. of generating equip- Appalachian Power, preferred....:........00 0 IN 7 14 i 
aN oe ee ag alt apie Cities Service of New York, common.............cecceeeeceee extra 290 295 
Pom an ooi tC "160 000 pee a a a Cities Service of New York. preferred..............cccceeeeeeces 65 66 
<8 000 000. first-mof w. aA n 1 oe al Commonwealth Edison of Chicago ...........cccceccccccccvtiace 8 101 101 
iusi 3i sear 66 ate anda ha Dech Comm. Power, Railway & Light of Jackson, common............ 1 17 
sold to. brokers in New. York the i Comm. Power, Railway & Light of Jackson. preferred......... 6 36 36 
Geode Them Which are tg be ills itor Federal Light & Traction of New York, cCoMmmon............. eso 6 6 
the porposes outlined: e urmzed ror Feceral Light & Traction of New York. preferred..........0.00. 39 38 

: Northern States Power of Chicago, common..............00000: 30 30 

g a E ` Da Stee Power Ore eae: preferred «oc vance ea ne acs ex.div.7 74 76 
POE a e : acific Gas ectric of San Francisco. common ...........-+. ae 47 48 
inking masa yi och e Appalachian phic Service of Northern Illinois, Chicago, common.......... 7 65. - 65 
wer ° Public Service of Northern Ilinois. Chicago..preferred......... 6 83 84 

The holders of the first mortgage 5% Standard Gas & Electric of Chicago, common......... Siete dears si 12 12 
sinking fund gold bonds of the Appa- Standard Gas & Electric of Chicago. preferred........... EEM 6 38 34° 
Jachian Power Co. have been notifled by Tennessee Railway, Light & Power of Chattanooga, common..... -1 . 1 
the Continental and Commercial Trust, Tennessee Railway, Light & Power of Chattanooga, preferred... 6 2 2 
and Savingr. Bank of Chicago. trustee. Western Power of San Francisco, common ..h..sesessssseses eee He ~ 18 18 
that $88,629 has been deposited with it Western Union Telegraph of New York ..........ccecceeeees extra - 86 86 
‘to the credit of the sinking fund under Industrials— a 
a certain trust deed, and the trustee in- Electric Storage Battery of Philadelphia, common ...........+:: 4 120 120 
tends to apply such funds. so far as the zeneral Electric of Schenevtady ............... Veh ie aia Oa tae acral le la des ak i 8 141° 142 
amount thereof will permit, to the pur- Westinghouse Electric & M'g. of Pittsburgh, common ..... re 47 49 
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Fall and Winter Electrical Shopping Suggestions in Window Display of Enterprise Electric Ce., Cleveland. 


Fall Brings Impetus to Retail 
Electrical ‘Trade 


Contractor-Dealers Everywhere Preparing for Increased Demands 


for Electrical Wiring and Appliances—Seasonable Show Windows 


and Store Arrangements Show Taste and Merchandising Energy 


By WILLIAM B. EASTWOOD 


The .fall and winter business outlook for the 
electrical contractor-dealer was never brighter in 
the opinion of a large number of retailers and 
jobbers who have been interviewed in person and 
by mail during the past few weeks. Even while 
they are preaching and practicing caution in 
stocking up, because of the uncertainty that 
seems to them to prevail in the market, dealers 
everywhere are following as never before the 
department-store idea of seasonable displays in 
window and on the store floor. 


At the recent annual meeting of the Tennes- 
see Association of Electrical Contractors and 
Dealers in Nashville, one of the most pointed and 
optimistic addresses was that on “Fall and Win- 
ter Outlook for Business,” by C. R. Wright, of 
the Acme Electric Co., Knoxville, Tenn., who is 
an active contractor-dealer and second vice-presi- 
dent of the Tennessee association. 

“Personal investigation discloses the fact,” said 
Mr. Wright, “that the sale of electrical appli- 
ances is without exception increasing daily every- 


| 
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Where, due to the fact that more advertising 1s 
being done, and the public as a whole is being 
educated to the various uses to which these appli- 
ances are adapted, as well as to their conven- 
iences. When you make the sale of an appli- 
ance that 1s not the end of it. The customer tells 
his friends and neighbors and it is not long be- 
fore you have more sales as the result of the 
first. Consequently, an endless chain of cus- 
tomers ts created as the result of each satisfac- 
tory sale. 

“The housewife is growing more familiar with 
electrical appliances, and it is believed that in the 
near future every housewife will deem it as 
necessary to have an electric flatiron, vacuum 
cleaner and washing machine in her home as she 
did the old flatiron, broom, tubs and wash boilers. 
lf we will advance the idea of the real use and 
convenience of these appliances to our customers 
there is no reason why our fall and winter busi- 
ness in this line will not show a decided increase 
as well as pave the way to. far greater increase 
in the future. 


ELECTRICAL CON- 


SUSINESS. 


PROMISING OUTLUOK FOR 
TRACTING SIDE OF 


“If you will follow closely the daily papers 
and leading weekly and monthly business jour- 
nals you will find that business, with few excep- 
tions, is upon an absolutely sound basis and there 
is no cause for alarm or fear of sudden panic in 
the immediate future. This means that the con- 
tracting or construction end of the electrical busi- 
ness certainly looks promising. We are, of 
course, passing slowly through a period of defla- 
tion in prices of some articles which, to some 
extent, is disquieting 1f not damaging. These 
conditions, however, are bound to exist to some 
extent until the whole country gets back to a 


Interior View of Store of Enterprise Electric Co., Cleveland, Arranged for Fall and Wint 


T7—No. 183. 


‘normal basis. The lack of production and trans- 

portation shortage are the main reasons for our 
abnormal conditions just now, but with the rail- 
roads going back to private ownership, together 
with the increase in freight and passenger rates, 
they will be able to buy new equipment, make 
necessary repairs and extensions, and thereby 
give better transportation service. This, in turn, 
will help every business. 

“Take the building industry on which a large 
proportion of the construction end of our busi- 
ness is dependent. For the first six months of 
1920 there was a decided increase over the same 
period of 1919 despite the high prices. In the 
face of all this it is estimated the country is be- 
hind in its building program from one and a half 
to two years. With the cry throughout the whole 
country for homes to live in, the building in- 
dustry cannot wait for lower prices. 

“We know that supply and demand govern 
prices. Should everyone wait until prices are 
lower and all go into the market for materials, 
the demand thus created would surely recreate 
higher prices. The country continues to grow 
and it is absolutely necessary for more houses to 
be built to take care of the steadily increasing 
population. There is no reason, therefore, in 
view of the already alarming shortage of homes, 
to believe that the building industry will not con- 
tinue as well as steadily improve. 

‘There are thousands of homes already in ex- 
istence whose owners and occupants are only 
waiting to be approached and told of the con- 
veniences to which electricity from the already 
existing lines of the public utilities may be adapt- 


.ed. T hey are waiting to be told that the low cost 


of wiring for and operation of these conven- 
iences, as compared with other household necessi- 
ties, is out of all proportion to the drudgery and 
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inconvenience of old methods as well as the 
higher cost of incompetent servants. 

“With the present high cost of coal and other 
items which enter into the generation of steam 
power there is a world of steam power which can 
be converted to electric drive with much profit to 
the consumer. The electrical contractor will find 
the commercial man of the central-station com- 
pany ever ready to go out with him and render 
valuable assistance on any proposition of this na- 
ture. Electrical service is economical in every 
respect. The broad field for uses to which it is 
adaptable leads to the belief that, with every con- 
tractor-dealer putting his shoulder to the wheel, 
sufficient business can be developed to keep us all 
busy from now on and still leave plenty for our 
great-grandchildren.” 


Winpow Disrrays THat REFLECT COMING OF 
FALL AND WINTER. 


When the summer sun is on the wane and 
there is the suggestion of tang in the evening air, 


what contractor-dealer can dispute the effective- ` 


ness of a well-arranged display of electric glow 
heaters in the show window as forecasting elec- 
trical comfort for the coming fall and winter 
seasons ? 
heating device ceases to be merely an appliance. 
It offers a solution to the question of acquiring 
bodily comfort. This is particularly true in the 
face of the present shortage and high price of 
coal, and this 1s aside from the fact that the elec- 
tric heater has certain adv antages over coal heat 
at any price. 

The window display of the Enterprise Electric 
Co., of Cleveland, a photograph of which is re- 
produced herewith, shows a clever combination 
of specialty and seasonable display. A series of 
electric heaters arranged in a semi-circle give a 
well-balanced effect to the window. The electric 
hotplate, flatiron, milk warmer and curling iron 
in the foreground call the observer’s attention to 
the various labor-saving devices used in the home. 
In the background may be seen an automatic 


electric range which adds much to the attractive- — 


ness of the display. This particular window set- 
ting 1s doubly effective because, aside from its 
seasonableness, it also depicts to the spectator the 
various types of appliances which serve to light- 
en tasks and brighten the home through the me- 
dium of electricity. 

This particular Cleveland dealer has carried 
the same tasty merchandising ideas of which the 
window display hints into the store, a view of 
which is also shown herewith. The store shows 
the application of various merchandising princi- 
ples. One important feature is the way the vari- 
ous lines of merchandise are divided. The fix- 
tures and lamp sales are all made on the right- 
hand side of the store as one enters, while the 
small appliances are displayed on the left. The 
back half of the store ts partitioned off, giving 
an extra wall for display of wall-type fixtures and 
a storage room in the rear. The office is located 
at the extreme rear of the store, and is so con- 
structed that by closing a door all detail business 
is concealed from the customer. 

One good merchandising feature: in this store 
is the use of the street-car cards displayed along 
the top of the wall cases. These are furnished 


With this suggestion the electrical, 
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by the manufacturer. They give a finished look 
to the shelves and also furnish some interesting 
and attractive reading matter and pictures for 
the customer to examine while the clerk is wrap- 
ping and billing his purchase. The showcase is 
well placed, but could be better arranged, and 
the light should be shaded to eliminate the glare. 

What the Enterprise Electric Co. is` doing in 
Cleveland in the way of seasonable window dis- 
plays and better store arrangement the contrac- 
tor-dealers are doing everywhere this season as 
they never did before. Their every effort in this 
direction is the best evidence of prosperity and 
confidence in the success of the fall and winter 
business in the electrical appliance trade this 
year. 


HONOLULU SHOWS PROGRESSIVE- 
NESS ELECTRICALLY. 


People who have the idea that the Hawaiian 
Islands are covered with palm trees and tropical 
foliage climbing the sides of volcanic peaks, 
among which the Hawaiians live im simplicity 
with nothing much more to do than play ukuleles, 
should see the electrical pages running every 
week in the Honolwu Star-Bulletin, The pages 
are well prepared, the advertising cuts and copy 
are good and the reading matter is supplied by 
the Society for Electrical Development, thus en- 
suring its accuracy and its interest for the 
readers. 

Jast year there was a territorial fair held in 
Honolulu. The Hawanan Electric Co. had a 
building of its own as a part of the fair, and 
asked the Society for Electrical Development for 
suggestions. A six-page “special service?” was 
sent, of which excellent use was made. The 
electrical exhibits and displays proved one of the 
great attractions of the fair. 

There are many communities where the elec- 
trical interests could show a great deal more 
energy in their development work, and the Soci- 
ety for Electrical Development is extending its 
co-operation in the effort to secure publicity for 
the electrical industry. 


ee ee 


EXAMINATION FOR COMMERCIAL- 
TELEPHONE ENGINEER. 


An open competitive examination for commer- 
cial telephone engineer is announced by the 
United States Civil Service Commission, appli- 
cations for which should be filed on or betore 
Oct. 12. The duties of the position consist of 
the direct management and supervision of com- 
mercial telephone exchanges, and require inti- 
mate knowledge of the functions of the commer- 
cial and traffic forces, special and engineering 
contract work and accounting practice of rate- 
making. Vacancies in the signal service at large. 
for duty at Washington, D. C., New York City 
and Chicago, at entrance salaries ranging from 
$3000 to $4000 a year, and vacancies in position 
requiring similar qualifications, at these or higher 
or lower salaries, will be filled from this exam- 
ination, unless it is found in the interest of the 
service to fill any vacancy by reinstatement. 
transfer or promotion. 
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Modern Electrical Conveniences 
in a Mountain Camp 


Camp Curry, Calif., Enjoys Electric Lights, Electric Cooking, 
Baking, Heating, Hot Water Heaters and Many Other Electrical 
Comforts in Midst of Wild Surroundings Far From Railroads 


By CHARLES MATTHEWS 
Chief Electrician at Camp Curry, Calif. 


One of the last places a city dweller would 
expect to find intensive application of electricity 
would be high up in the western mountains, amid 
the most primitive surroundings and so far from 
the railroad that it can only be reached by stage 
coach and automobile. When one plans to take 


his vacation off somewhere in the wilds where he 


can camp out close to nature, his first thought 
is of open campfire cooking, washing in the cold 
mountain stream, candles or kerosene lanterns 
for evening light and plenty of blankets for chill, 
frosty nights of the high altitude. To find a 
camp, therefore, that affords all the untamed 
surroundings of wilderness life, yet with all the 
personal comforts and luxuries of modern hotel 
life in the city—electric lights, electric cooking, 
hot and cold water, electric heat and modern 
laundry—sounds almost like fiction until the 
facts are presented. | 

This unique combination of modern facilities 
in the midst of a primeval setting is to be found 


at Camp Curry, Yosemite Valley, California. 
At this place, 4000 ft. above sea level and 18 
miles from the nearest railroad, approximately 
1000 guests sleep in tents and bungalows, live out 
of doors and yet enjoy all the blessings of elec- 
tric lights and electrical equipment of the most 
modern type. Proximity to almost limitless 
water power and the consequent low cost of elec- 
tricity, together with the determination of the 
camp management to provide modern service, 
have combined to introduce the wide use of elec- 
tric appliances at Camp Curry. 


MODERN ELECTRIC COOKING EQUIPMENT IN 
MOUNTAIN CAMP. 


To give an idea of the amount of energy re- 
quired it may be stated that the load for cooking 
at this camp alone amounts to 150 kw. One 
large oil range has been supplanted by three 22- 
kw. Hughes hotel-type electric ranges. ‘The 
electricity is turned on in these ranges at full 
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Two of the Three Hughes Electric Ranges Used in Preparation of Food for 1,000 Camp Curry ole 


by GOO 


September 25, 1929. 


Hugkes No. 300 Electric Bake Oven—All the Bread Re- 
quired by Guests at Camp Curry. 


heat for 40 minutes in the morning, then turned 
down to medium, establishing an even tempera- 
ture. There is installed in the kitchen a three- 
rack, hotel-type toaster capable of turning out a 
large amount of toast at one time, thus proving 
a great convenience at this camp. 

In addition to the ranges and toaster there has 
been installed a Hughes No. 300, 25-kw. bake 
oven which meets the demands of 1000 to 1500 
people per meal. This electric oven has replaced 
an old brick oven in which wood was used as 
fuel and which took 24 hours to heat to 400 deg. 
With the new oven the switches are all turned to 
high and in four hours a temperature of 550 deg. 
is obtained. In connection with the bake oven 
there has been installed an electric dough mixer 
which greatly lessens the labor of baking. 


ELECTRIC Ice PLANT AND ICE-CREAM FREEZER 
' SUPPLY DELICACIES. 


All dishes and silverware are cleaned and ster- 
ilized by three Peerless electric dishwashers. 
Another great convenience in the camp kitchen 
is a six-compartment Duparquet electric egg 
cooker which takes care of hundreds of eggs 
required by the guests in the course of a day. 
For the purpose of supplying coffee to 300 em- 
ployes of the camp there is a Duparquet 6-kw. 
coffee percolator which completes percolation in 
40 minutes. 


~ 
Durarquet Six-Compartment Electric Egg Cooker at 
Camp Curry—Electric Potato Masher at Right. 
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One of the Hughes Electric Ranges and a Hughes Electric 
Griddle Installed at Camp Curry, Calif. 


The laundry which takes care of the entire 
camp, including the personal laundry of the 
campers, 1s electrically equipped with 16 ironers, 
and also an electric shaping machine for collars. 

Included in the equipment of Camp Curry are 
conveniences for supplying the guests with such 
delicacies as are usually to be found only in 
cities. As a foundation for such luxuries the 
camp maintains an electrically operated ice plant 
of two-ton capacity, driven by a 20-hp., three- 
phase, 220-volt General Electric motor. In ad- 
dition there has been installed a Miller ice-cream 
freezer which freezes ten gallons of ice cream 
in 15 minutes. The camp consumes an average 
of 75 gallons of ice cream per day. 

Since the camp requires much lumber for the 
construction of additional bungalows and other 
new, buildings it maintains its own saw mill for 
turning out finished lumber. This is operated 
by a 2o-hp., three-phase, 220-volt General Elec- 
tric motor. 


ELECTRICAL EQUIPMENT IN BUNGALOWS AND 
TENTS. 


Safety and protection from fire is at its highest 
efficiency in Camp Curry. There is a fire-alarm 
system which extends to all parts of the camp, 
employes are well drilled for fighting fire and 
the water mains carry water from a practically 
inexhaustible source. The safety given by this 


Hughes Hotel-Type Electric Toaster With Three Racks 
to Meet Demands of Hungry Campers. 
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Miller Electric Ice Cream Freezer, Brine-Cooled, Makes 
75 Gallons Daily fot Camp Curry. 


system will be better understood when it is point- 
ed out that the occupants of the camp are in a 
state of relaxation. They find occasion to use 
matches while smoking—always a source of dan- 
ger despite the utmost precaution. With a fire- 
fighting system as completé, as that at Camp 
Curry, there is never a cause for fear from that 
source. 

At the present time there are 30 rustic bunga- 
lows, each equipped with an electric water heater, 
3000 watts, 220 volts, connected with a 30-gallon 
tank. When the water in the tank is heated to 
100 deg. F.. the electricity is automatically 
turned off until the temperature falls below that 
point. 

The bungalows each have two rooms and, in 
the spring and fall, are heated very satisfactorily 
with a 1000-watt air heater. All electrical equip- 
ment in the bungalows is for 220 volts and the 
total load for the entire number is 120 kw. There 
are in addition to the bungalows 6o tents which 
are lighted and heated, and the total load for 
which is about 100 kw. 

This general electrification of Camp Curry is 
made possible because of the small cost of elec- 
tricity, the rates for which are $0.06 per kw-hr. 
for lighting, $0.04 for power and §$o0.008 for 
cooking. 


GOVERNMENT WaATER-PowerR Project Is 
SOURCE OF SUPPLY. 


Without the government power plant, which 
was recently completed at a point about six miles 
below the Yosemite valley proper, Camp Curry 
would still be without its many luxuries. This 
new plant has a capacity of 2000 kw. with a 
present output of about 1000 kw., entirely ade- 
quate to meet present and prospective demands 
of the valley. The timber-faced, log-crib dam 
of the project is located about a mile below the 
Pohano bridge. At this point the construction 
contains a concrete diverting chamber with griz- 
zles, wasteway and intake. The iron sluice 
gates are operated by geared mechanism located 
on top of the concrete structure which incloses 
the intake. 

The water is carried beneath the highway in a 
54-In. concrete pipe, from which point it is con- 
veved by a wood-stave pipe about 5300 ft. long, 


One of the Square D Switchboards of Camp Curry 
Electrical Installation. 


running partly on a bench along the side of the 
mountain and partly on trestles, to the steel pen- 
stock. A 42-in. steel pipe; 800 ft. in length, car- 
rics the water down to the level of the power 
house where it is delivered under a 336-ft. head. 
The pipe is good for 93 sec. ft., but under the 
present conditions, for the generation of 1000 
kw., only half of the amount is utilized. The 
power is furnished by two 250-kv-a., 2300-volt, 
30-cycle General Electric generators running at 
720 r.p.m. and direct-connected to two 1500-hp. 
Pelton-Francis turbines. The exciters are di- 
rect connected and are rated at 10 kw. and 125 
volts. Three 400-kv-a., oil-cooled transformers 
step the voltage up to 11,000 for transmission 
over a distance of eight miles to the valley. 

The power plant is of all-concrete construction 
and cost $225,000. It was dedicated in June. 
1918. The approach to the plant is over the 
main El Portal highway. ° 


Another Square D Switchboard of the Camp Curry Elec- 
erical Installation. 
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Advertising Essential to Success 
in Retailing Appliances — 


Electrical Dealers Advised to Study Department Store Methods— 
' Preparation of Advertising Copy for Newspapers—What Memphis 
Dealers Are Doing to Acquire Success in Co-operative Campaign 


By ED. S. DUNHAM 


Member Lake & Dunham Advertising Agency, Memphis, Tenn. 


_ First, let us consider the retail selling of mer- . 


chandise—general merchandise. We will single 
out the department stores because they represent 
the best practice in retailing and because they are 
going to be the biggest competitors of electrical 
dealers. There are 3800 department stores in 
this country. They do a business amounting to 
a billion dollars a year. 

How do they do it successfully? Can they 
buy so much cheaper than you? No. Is their 
overhead so much lower than yours? Evidently 
not. The secret of their business is in volume, 
in quick turnovers, in proper merchandising and 
through advertising. All four of these items are 
inter-related. Proper merchandising means buy- 
ing and offering goods that the customer wants. 

Now, the department store gets 90% of its 
business from women. The merchandise man- 
ager is always looking for something he can sell. 
He is offered some electric irons, buys them and 
holds a sale in his housewares department. It 
goes well, so he buys a few more for regular 
stock and hunts up some electric fans for a sale 
and they in turn do well; so he takes a flier in 
chafing dishes and curling irons. Pretty soon he 
has a small stock of miscellaneous electrical 
goods which are segregated, and a new depart- 
ment is formed. 

The department store, however, does not touch 
goods that sell slowly. It does not want the 
fixture business because that entails the employ- 
ment of a man to install them. True, they sell 
window draperies which they install, but that is 
explained by the fact that they have to do so. 
Their customers demand that they handle dra- 
peries. 

The point is that the department store wants 
just as much of the electrical appliance business 
as is profitable to them; the part that can be han- 
dled without increasing the overhead expense to 
any appreciable degree. The department store is 
getting this business from the electrical store for 
some one or more of the following reasons: 

1.—The electrical appliance is in its infancy. 


2.—The electrical store is not inviting. 
3.—The electrical store is not well located. 
4.—The electrical store does not advertise. 

Item 1 is a known truth and needs no discus- 
sion; items 2 and 3 apply generally. In other 
words, the average electrical store is partly a 
shop, with men in shirt sleeves; and the average 
electrical store is not in the woman’s path. Other 


*Proceedings convention of Tennessee Contractors and 
Dealers, Nashville. Sept. 4. 


specialty stores seeking women’s trade locate 
themselves near or between department stores. 

Item 4 is what concerns us. In a vague way 
the woman knows that there are factories that 
make electrical goods. She might name some of 
them or else she might acknowledge having 
heard of General Electric, Westinghouse, Rob- 
bins & Myers, Western Electric and others, but 
she has no particular interest in them. You will 
remind me now that these great concerns have 
spent millions of dollars for advertising and you 
will ask me where the results are. Let me say 
in reply that the woman customer has not: bought 
enough electrical goods as yet to realize that 
there can be a difference in grade. She has ab- 
sorbed the advertising and wants an electric flat- 
iron, cleaner, washer, but is not concerned as to 
the maker. The recommendation of her favor- 
ite store is her guide and the very fact that a 
reliable store offers to sell her an electric cleaner 
is enough for her. 


STUDYING WOMEN’S TRADING HABITS. 


The woman customer, like men, is a creature 
of habit. She has her favorite store for every- 
thing that she buys frequently. Let us cite 
the case of a department store that studied 
its trade. First they put out clockers to count 
the customers that came from north-bound and 
south-bound cars; next those on foot. Then 
they followed customers through the store and 
out again—actually followed them to other 
stores, and learned that some customers bought 
hosiery one place and gloves at another; that 
they came in and made a bee line for the house- 
wares department, for instance, and didn’t see 
another thing. The owners began to shift loca- 
tions of departments and to sell more goods. 

Now here is where item 4 comes in. You 
will recall that item 4 makes the statement that 
electrical stores do not advertise. This means 
the average electrical store. The average elec- 
trical store runs “announcements” in the paper. 
An announcement is not necessarily an adver- 
tisement. Women read advertisements—if they 
contain news of merchandise. News to them 
means information as to use and price. They 
want specific information as to the convenience 
and comfort or labor-saving points and they want 
to know “how much?’ Contrary to general 
ideas they buy more goods at regular prices than 
at cut prices. 

But electrical dealers are handicapped. They 
cannot afford a full-page advertisement every 
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day or every week. Still they must get attention. 
To get that they do not have to use a page or a 
half page, although they will find a little adver- 
tisement almost worthless unless designed as a 
reminder. Save up space and use it in sizes 
large enough to command attention; say three 
columns by eight inches and up. Then write the 
advertisement to sell goods. Use an illustration 


of the goods; not an illustration of a small boy ` 


ringing a bell and crying “Hear Ye.” If you 
want to sell an electric cleaner, put a picture of 
it in the advertisement and start right out by 
saying, “This cleaner does this, etc.,” or “This 
Western Electric Cleaner will do this, etc.” State 
the price, or at least the approximate price. If 
it be a small article like a night lamp, display the 
price boldly; if a larger device—a washing ma- 
chine, for instance—let the price come in small 
type as a part of the text matter. But display 
the terms of payment if offered on the dividend 
payment plan. 


MAKING A START IN ADVERTISING. 


_ Take advantage of the ready-written adver- 
tisements that the manufacturers offer, provided 
they are adapted to your locality. It is unfor- 
tunate, however, that some manufacturers for 
the most part located in the North, direct such 
advertising wholly to northern people. Down 
here few white women do their own washing. 
Up North many do. Electrical washing ma- 
chines have sold in large numbers in the South 
this year because so many “wash ladies” failed 
to live up to promises. Usually the advertise- 
ments provided by the manufacturers can be 
changed to meet local conditions and thereby 
produce results unless the conditions are wrong. 
Ustnc WINpow aNp STORE AS ADVERTISEMENT. 

Advertising creates the desire to have certain 
electrical goods and directs the prospective 
owner where to buy them. Since the electrical 
store 1s to a large extent a foreign country to 
most women, it should be the proprietors’ ambi- 
tion to attract these customers as frequently as 


possible. Therefore the selling of fans and 


cleaners on time payments will serve the double 
duty of making profits and regular customers 
at one time. In the store, use the counter dis- 
plays furnished by manufacturers of specialties. 
Change the windows frequently ; you can’t do it 
too often. Since most of the goods you sell are 
used in the home, work out some home-like ef- 
fects, and—this is important—don't try to show 
too many things at once. One floor lamp is bet- 
ter than two—and put a price tag on it. Borrow 
a talking machine from another store. borrow a 
small rug and an easy chair elsewhere: then. on 
a small card say, “Victrola loaned us by 
Houck’s,” “Rug and chair loaned us by Jen- 
nings.” 

Keep in mind that the show window is your 
best advertising medium. If you don’t believe 
this, compare the rentals of stores on various 
streets. Rental values are based upon the num- 
ber of people passing. By the same token a 
store on the second floor is a poor location. Cost 
of doing business at retail in this or any other 
city rises if all stores are on one street, because 
foot traffic centers them in a few blocks. The 
best way to reduce rents is by re-routing street 
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cars and thereby squaring up the foot traffic. 
Banks and motion picture houses also pre-empt 
best corners and locations. 


PREPARATION OF NEWSPAPER ADVERTISING. 


Your next best advertising medium is the 
newspaper. It 1s the only medium your cus- 
tomer pays out money to read. It is read by the 
whole family and its contents discussed. It per- 
mits the use of illustrations and takes your mes- 
sage everywhere. Use it liberally and frequently 
but don’t run an advertisement in it just because 
you feel you should. Rather than fill the space 
with just anything omit the advertisement. On 
the other hand, it isn’t hard to prepare a selling 
advertisement if you will only stick to the facts 
and remember that the headline should tell the 
story. Study the front page of any newspaper 
and you will find that the important fact is told 
in the headlines, the most important details in 
the subhead, the gist of the whole story in the 
first paragraph and then, if the item be truly 
important, the whole thing is retold point by 
point in the succeeding paragraphs. 

Frequently advertisers raise the objection of 
repetition. Repetition is a necessary quality of 
a good advertisement. It is emphasis. In per- 
sonally selling over the counter one can empha- 
size important points by modulation of the voice 
and by repetition. One can modulate the voice 
of an advertisement by means of varying the 
type size. A peculiarity of it is that emphasis 
can be attained by dropping a paragraph into a 
type smaller than the size of the body matter and 
setting it in a narrower measure. Italic type 
also contrasts and can be used for emphasis. 

Brevity, however, is greatly desired in all ex- 
cept mail order and institutional advertising. But 
brevity must not be made a religion: the story 
must be told, or else you get back to the “an- 
nouncement”’ class again. The mere statement 
that next week you will present a special display 
of fixtures is not nearly so good as to say that 
“this display will contain living room fixtures at 
$15, $20, $25 to $150, dining room fixtures at 
$20, $25 to $125,” and so on. Give the prospect 
something to hang his hat on. Probably it 
should be her hat because, with the exception of 
new houses built for sale, a woman is back of 
the order for new fixtures. And if you are of- 
fering a reduced price of say 20% off, say so, 
and then list some of the prices, such as “$50 fix- 
tures in this sale $40, $35 fixtures $28,” and so 
on. Twenty per cent off means something to 
you, but many women cannot figure it—they are 
not used to trade discounts. 


ORIGINALITY AND SIMPLICITY DESIRABLE IN 
ADVERTISING. 


Seek originality, but don’t get the idea that 
originality is to be had in the actual set-up of the 
advertisement. In that respect there is nothing 
new under the sun. By originality is meant 
something new. For. instance, in Memphis. we 
see upon buildings in process of erection, signs 
—some of them lighted—‘Electric Work by 
Fowler.” Then in the newspapers almost every 
day a two-inch advertisement which simply 
reads “Electric Work by Fowler.” A few of 
those signs multiply themselves in the public 
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mind to the point where many people think Joe 
Fowler has the town “sewed up tight.” Then, 
too, they see the little advertisement in the paper 
possibly three times a week and think it’s there 
every day. This is called “reminder” advertis- 
ing and builds prestige because it stimulates in 
the public mind the fact that Fowler Electric Co. 
does a large contracting business. 

When it comes to the actual lay-out or design 
of the advertisement, seek simplicity. Many 
have been heard to say, “Leave it to the printer.” 
An advertising agency never leaves it to the 
printer. As a rule the printer prefers capital 
letters and sticks an ornament into every vacant 
corner. Simplicity is accomplished by using 
plenty of white margin and reasonable size type. 
Avoid capital letters if you can; capitals are hard 
to read; the eye is not accustomed to them. 
Avoid long lines of small type. Newspapers use 
6-point ordinarily for their news matter. It is 
set two inches wide. The eye is trained to it, 
but 1f the same type were set two columns wide 
you couldn't read it. Therefore, if your type 
matter crosses two columns, enlarge the type. 

As to borders; bear in mind that the reader 
buys the paper to read the news, not the adver- 
tisements. If you use a heavy black border for 
a small advertisement you cut yourself off from 
the news matter. The reader unconsciously 
stops when he comes to it. Black borders are 
usable around very large advertisements because 
such advertisements dominate the page—are 
seen before the news—which justifies the use of 
a large advertisement. 

The nature of the electrical business is such 
that it must be advertised if the possibilities of 
the fixture and appliance business are to be 
reached. Probably the first electrical goods sold 
in quantity were flatirons, but less than half the 
families in this city have them. You can’t name 
one comfort or labor-saving device but that every 
woman will say she intends to have one. If 
milliners were to quit advertising they’d soon go 
out of business. We all got along without vic- 
trolas very nicely ten years ago. Somebody 
must make people want electrical goods or else 
they will never buy them. The manufacturers 
do their part, and are doing it so well that people 
are buying them of those stores that bid for their 
business. 


CO-OPERATIVE ADVERTISING AS DONE IN 
MEMPHIS. 


Every time the Jones Electric Shop advertises 
electric washers it makes it easier for Brown 
Electric Co. to sell them too. When Brown ad- 
vertises fixtures he helps make sales for Jones. 
There’s so great a volume that can be created 
that every electrical store can afford to help make 
the demand. Then why not all join together 
and do some co-operative advertising? 

It has been my good fortune to prepare such a 
campaign for the Memphis Electric League. The 
object of the campaign is two-fold—that of cre- 
ating the desire for electrical conveniences, com- 
forts and labor-saving devices, and that of 
promulgating the truth that it is always best to 
buy electrical goods at electrical stores. Each 
advertisement is 50 to 75 ins. in size and contains 
“reason-why” copy. It also contains the names 


of the contributors. No trade-marks are men- 
tioned. We say instead, “there are several fans 
of standard manufacture which electrical stores 
feel worthy of their personal guarantee,” or, “the 
electrical store avoids goods obviously made to 
sell.” The latter is a point especially empha- 
sized. We stress the fact that when devices be- 
come broken the first thought and act is to take 
them to an electrical store. ““Then why not avoid 
possibility of inferior goods by purchasing 
standard goods at a store that can furnish re- 
newal parts and make repairs upon short notice.” 

We state that the electrical store deals only in 
standard electrical merchandise and materials. 
Further, that the proprietor himself generally 
knows each transaction and becomes acquainted 
with his customers personally, that he knows 
full well his customers expect him to protect 
them from inferior goods, and that his business 
career is built upon that confidence. These ad- 
vertisements are unsigned; that is, they do not 
contain the name “Memphis Electric League.” 
They carry “1g Good Reasons Why You Should 
Buy Electrical Goods at Electrical Stores.” The 
reasons are simply the names and addresses of 
the 19 retailers and contractors responsible for 
the advertisement. 

Just one more point. If I were in the elec- 
trical business I'd be a member of the Society 
for Electrical Development. This organization 
provides central stations, contractors and dealers 
with a most wonderful service in the way of a 
monthly bulletin of ideas in sales service. Most 
of you are probably members. Advertising is 
only one of the subjects covered. 

Finally, advertising is like electricity. It fur- 
nishes tremendous power. None of us can de- 
scribe the power exactly. We only know it 1s 
there. We know how to generate it and should 
know how to use it. But, just like electricity, if 
you don’t know how to use it, be careful. It 
pays to be right. 


AMERICAN INGENUITY WINNING IN- 
DIAN MARKETS. 


“The real reason why American manufactur- 


ers are making progress among the importers of 
India is our adaptability to native conditions,” 
said William F. Bancker, general purchasing 
agent of the Western Electric Co., who recently 
returned from an investigation trip of foreign 
markets. “When I was in India I noticed the 
farmers using agricultural instruments peculiar 
in appearance but made by American steel foun- 
dries. It has been known for years that the av- 
erage Asiatic cannot easily be converted to west- 
ern methods. As a result when foreign concerns 
tried to introduce their modern farming tools 
they faced a hopeless task, the natives sticking to 
the old wooden plows and other crude appliances 
which had been used by their forefathers. But 
when the American agents found these condi- 
tions, instead of being discouraged, they pro- 
cured samples of the various old-fashioned 
wooden tools and surprised the Indian market 
by reproducing them in steel. As a result Amer- 
ican farm tools are gaining in favor with Indian 
consumers.” 
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Westinghouse Interests Arrang 
Merchandising Shows ~~ 
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Better Selling Methods and Application of Systematic Business 
Principles to Even the Smallest Stores Will Be Illustrated in 


Various Sections for Electrical Contractor- Dealers and Jobbers — 


Plans for improving the sales possibilities of 
retail merchants of electrical supplies have been 
devised by the Westinghouse Electric & Manu- 
facturing Co. and the Westinghouse Lamp Co., 
and are being placed in operation. The plans 
enable the manufacturers of electrical equipment 
and the jobbers to co-operate for the purpose of 
revealing to the dealer new opportunities for 
making sales, improved methods of stock keep- 
ing and display,.methods of treating customers 
that will cause them to come again, scientific 
methods of accounting, proper methods of ad- 
vertising and many other facts about a retail 
establishment that a successful dealer must 
know. All of this is to be accomplished by 
means of demonstrations held in various locali- 
ties and are referred to as “Westinghouse Better 
Merchandising Shows.” The plans have been 
adopted as a means of reducing the large busi- 
ness mortality rate among dealers and, in addi- 
tion, of creating a larger demand for electrical 
supplies. 

The shows, which will continue usually during 
two-day intervals, will be scheduled in centers 
from 50 to 100 miles apart. They will consist 
of actual displays, usually in hotels to which in- 
terested persons will be invited. The displays 
are made up of exhibits of apparatus, charts, 
photographs and window lighting and trimming. 
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Demonstration of Counter Displays in Westinghouse ‘Better i 


Photographs will illustrate proper and imp 
methods of store display and the charts will 
tain data on advertising, selling, ou 

bookkeeping and other functions of a 
retail merchant. Each panel and display gr 
will be the subject of a lecture by Westinghous 
experts. on 


ELECTRICAL JOBBERS TO PARTICIPATE TN 
INSTRUCTION First. 


In order that the dealers may get the miost 
benefit from the shows, the jobbers in the differ- 
ent centers will also see them. The plans con- 
template exhibiting to the jobbers and their 
salesmen in a district first, and then while the 
display is assembling; showing to the dealers in 
the district. By adopting this schedule, the job- 
bers can assist in driving home to the dealers the 
advantages of applying systematic business prin- 
ciples to even the smallest business. 

The show, in part, consists of a series of 20 
wall panels illustrating im concrete form by 
means of photographs, diagrams, extracts from 
advertising material, etc., the various features of 
correct merchandising practice. Around these 
display panels a definite talk on modern mer- 
chandising will be given for the benefit of the 
jobbers’ salesman. There are also two simu- 
lated show windows which demonstrate effec- 


. Wa ` 
D 
-= rw ewe oT ee 
> > 
Iy ee 


itized by 


oogle 


a vo 


September 25, 1920, 


~*~ bee 
“as 


wy t 
EMT SN 
Ea 


os 
pi 


rt ee 
At P 


A, 
y 
af 
W: 
Cg 
+ 
e 
nE 
zí 
My 


Arrangement of Window Displays in Westinghouse “ Better Merchandising Shows.” 


tively the possibilities of window illumination 
and effective window trimming. Use is made 
of these windows to show how simply stock 
material can be adapted to Window display, 
and an actual demonstration of window 
trimming will be conducted, illustrating how 
lamps, heating appliances, fans, vacuum cleaners, 
washing machines, vibrators, etc., can be effec- 
tively displayed. The reason for the presenta- 
tion of the show to the jobbers’ salesmen in 
conjunction with the talks by factory experts is 
to familiarize them with its objects and its oper- 
ations so that, at the subsequent presentations to 
the dealers, they will be competent to give ma- 
terial assistance. 


MERCHANDISING [FEATURES INTENDED TO, 
BENEFIT CONTRACTOR-DEALERS. 


Following the presentation of the “Better 
Merchandising Show” to the jobbers, the show 
will be operated for the benefit of the retail 
trade. A series of circular letters of invitation 
will have been sent to a comprehensive mailing 
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list covering contractor-dealers, electrical appli- 
ance dealers and all who might be interested in 
the distribution of electrical appliances, including 
lamps. This series of letters will be sent out 
according to a definite mailing schedule so that 
each prospective visitor to the show will reccive 
in turn letters from the lamp manufacturer, ap- 
pliance manufacturer and the jobber—five in all 
— followed by a reminder postcard arriving in his 
establishment on the day preceding the exhibi- 
tion. 

Dealers who will attend the dealers’ show as 
a result of this active circularization will arrive 
on the scheduled date at the hotel where the 
show has been set up, and which will be located 
at a point logically accessible to the dealers in- 
vited for that particular presentation. They will 
be received by a representative of the lamp man- 
ufacturer, appliance manufacturer and the job- 
ber, who will demonstrate to them the best in 
merchandising ideas in much the same way as it 
was presented previously to the jobbers’ own 
personnel. 


View in Westinghouse “Better Merchandising Shows,” 
Disclosing Panels and Counter Displays. 


Another View of Panels and Counter Displays in West- 
inghouse “Better Merchandising Shows.” 
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Peau Helps in Dealers’ Local Campaigns. 

Restor ts 

F A The dealer will be shown what the possibilities 
t are in merchandising and the sources from which 
yale come the amount of future business predicted. 
aa ee All this will be explained. He will be given an 
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adequate conception of his possibilities for fu- 
aA ture growth as a merchandiser and will be shown 
E the series of panels which will indicate how he 

‘ may profit by this huge business field outlined 
previously. He will be shown the simulated 
show windows and shown by actual demonstra- 
tion the effects of effective and improper illu- 
mination on window trims. He will be shown 
how easy and simple it is to decorate effectively 
a window with the material that he has on hand 
at a minimum of expense of time and labor. He 
will be shown how to arrange counter displays 
and how to make demonstrations. He will be 
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System for Store Accounting. 


initiated in the processes of manufacture of 
lamps and appliances and will be given a very 
complete and comprehensive idea of the methods 
which have made successful merchandisers out — 
of many dealers who started as electrical con- - 
tractors. 

Only the representatives of the Westinghouse 
companies and jobbers will attend the prelimin- 
ary demonstrations. But any who are interested 
in better electrical retail management are invited 
to attend the demonstrations held subsequently. 
A pamphlet describing the methods of better 
merchandising being demonstrated, as well as a 
number of other methods, is presented to those 
who are interested. The first demonstration was 
given to representatives of technical papers at 
the Hotel Pennsylvania in New York City. 
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Lessons in Window Trimming. 
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* Stator Windings and Connections 


-for Two-Phase Motors 


All polyphase induction motors are self start- 
ing. Any one phase or winding in a polyphase 
machine has the same characteristic as a single- 
phase winding. By keeping this fact in mind it 
will be readily understood that the placing of a 
number of single-phase windings on a stator— 
windings which are displaced by the same angle 
as are the applied electromotive forces—will 
eventuate in a polyphase winding. In this article 
the stator windings for two-phase induction mo- 
tors with squirrel-cage rotors will be taken up. 
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Fig. 1.—Diagram of Four-Pole, Two-Phase, Half-Coiil in- 
duction-Motor Winding. 
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Stator windings are divided into two classes as 
half-coil and whole-coil windings, and the fol- 
lowing rules should be kept in mind when tracing 
the connections in the accompanying winding 
diagrams. 

Rule for half-coil windings—When connect- 
ing a number of coils to form a group, connect 
the end of the first coil to the beginning of the 
second coil; follow this method until the group 
is completed. When connecting a number of 
groups to form a phase, connect the end of the 
first group to the beginning of the second group 
belonging to the same phase; follow this method 
until each phase is completed. 

Rule for whole-coil windings——The connec- 
tions for coils forming a group are made the 
same as in half-coil windings. But when con- 
necting up the groups to form a phase, connect 
the end of the last group to the end of the second 
group belonging to the same phase, and connect 
the beginning of the second group to the begin- 
ning of the third group belonging to the same 
phase, etc., until all connections are completed. 


Two-PHASE WINDINGS OF THE HALF-CoIL 
TYPE. 


The winding diagram shown in Fig. 1 is that 
of a two-phase, four-pole; half-coil winding hav- 
ing 24 coils placed two coils per slot. A two- 
phase winding has the same characteristics as 


Coil Windings — Rules for Connecting Coils in Groups and As- 
sembling Groups in Phases — Three-Wire and Four-Wire Circuits 


By JACOB GINTZ 


: Methods Used in Determining Coil Pitch in Half-Coil and Whole- 


two single-phase windings placed in the same 
stator or field of an induction motor, or in the 
armature of an alternator, except that they are 
displaced by the same angle as the applied volt- 
age; that is, they are go electrical degrees apart. 
` Following are the symbols and their meanings 
as used in the various formulas for finding the 


TABLE SHOWING LOCATION OF COILS IN SLOTS 
AND SPACES FOR HALF-COIL WINDING. 


Coil number. In winding spaces. In slots. 
y eee 1 and 13 1 and 13 
? ADEE CARES 2 and 14 2 and 14 
ee ee ree 3 and 15 3 and 15 
E eee oe eee 4 and 16 4 and 16 
E 5 and 17 5 and 17 
Oeri manis 6 and 18 6 and 18 
ETERN 7 and 19 7 and 19 

EE . and 20 8 and 20 

| eee 9 and 21 9 and 21 

LO ees 10 and 22 10 and 22 
1 Seer ee 11 and 23 11 and 23 
) Bc er eer 12 and 24 12 and 24 
h E eer 25 and 37 25 and 37 
14........ 26 and 38 26 and 38 
D E 27 and 39 27 and 39 
TO anae 28 and 40 28 and 40 
KETARA 29 and 41 29 and 41 
a E: E 30 and 42 30 and 42 
i E: RN 31 and 43 31 and 43 
20.. lann 32 and 44 32 and 44 
PA EEE 33 and 45 33 and 45 
A a aaa 34 and 46 34 and 46 
IA Se ae 35 and 47 35 and 47 


O46 3s ex 30 and 48 36 and 48 


coil pitch and the number of coils per group: 
C = number of coils used in winding ; P = num- 
ber of poles; Ph = number of phases, and 2 = 
a constant. | 

The coil pitch as used in Fig. 1 1s found as 
follows: | 

Coil pitch = (C X 2)/(P = (24 X 2)/(4 = 
I2). f 
It must be borne in mind that the coil pitch for 
a half-coil winding can result in either an odd 


Fig. 2.—Typical Coil for Induction-Motor Stator. 


or an even number, and that the number of coils 
used in the winding must fulfill two conditions ; 
that is, the number of poles and the number of 
poles times the number of phases must be multi- 
ples of the number of coils used. These condi- 
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tions are tulfilled in the above winding, and the- 


placing of coils will be as indicated in the ac- 
companying table. Fig. 2 shows a typical dia- 
mond-shaped coil as used in stator and armature 
winding by the Westinghouse Electric & Manu- 
facturing Co. 

After all coils have been placed thev are then 
divided into groups, all coils belonging to the 
same group being connected in series. The 
number of groups composing a phase will be 
equal to the number of pairs of poles. As this 
is a four-pole machine, there will be two groups 
of coils per phase. The following formula is 
used to find the number of coils per group: 
Coils per group = (C X 2)/(P X Ph) = (24 X 
2) (4X2) =ô. 

sy examining the diagram, Fig. t. it will be 
seen that the coils numbered 1 to 6, 7 to 12, 13 
to 18, and 19 to 24, form the four groups (two 
groups per phase). The connections between 
the coils forming a group are made according to 
the rule given above. The two phases, or wind- 
ings, in a two-phase machine are displaced by 9o 
electrical degrees, and for this reason the groups 
whose terminals are displaced by 9o electrical 
degrees will belong to phases one and two re- 
spectively. 


CONNECTION OF GROUPS OF COILS TO FORM 
PHASES. l 


From Fig. 1 it will be seen that groups No. I 
and 3 form the first phase. groups No. 2 and 4 
form the second phase. and the connections are 
made as stated in the rule for half-coil windings. 
The terminals marked S/, S2, T1 and T? are the 
beginnings, S, and the ends, T, of the phases. 
Numerals indicate the number ‘of the phase to 
which the terminals belong. A two-phase cir- 
cuit can be either a three-wire or a four-wire 
circuit. If the winding in Fig. 1 is to be con- 
nected to a four-wire circuit, the four terminals 
S1, S2, T1 and T2 would be used’as they are; 
but if they are to be connected to a three-wire 
circuit, S2 and T7 would both be connected to 
the center wire of the lne. Fig. 3 illustrates the 
three-wire and four-wire two-phase circuits. 


WHoLe-Cott WINDING FOR INDUCTION MOTORS. 


Fig. 4 shows the winding diagram of a four- 
pole, two-phase, whole-coil winding for either 
the field of an induction motor or the armature 


Fig. 3.+Method of Connecting Two-Phase Motor for 
Three-Wire and Four-Wire Circuits. 


of a generator. By comparing the diagrams, 
Figs. r and 4, it will be seen that the coils are 
placed somewhat differently, but the principles 
apphed to both windings are practically the 
same. In Fig. ¢ there is one coil per slot while 
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in Fig. 4 there are two coils per slot: It may be 
noticed that all of the odd-numbered winding 
spaces represent the beginning of the coils, and 
the even-numbered winding spaces represent the 
ends of the coils. Both illustrations represent 
four-pole windings. In Fig. 1 there are two 
groups of coils per phase, while in Fig. 4 there 


Fig. 4.—Diagram of Four-Poie, Two-Phase, Whole-Coil 
Induction-Motor Winding. 


are four groups of coils per phase. The follow- 


ing tule may help in determining half-coil and 


Whole-coil windings : 

Rule—In the half-coil winding there will be 
as many groups of coil per phase as there are 
pairs of poles, while in a whole-coil winding 
there will be as many groups of coils as there are 
poles. 

The spread of a coil in Fig. 4, in which there 
are 24 coils and four poles, will be found as fol- 
lows: Winding spaces = (CX 2)/P = (24 
2)/4 = 12. This being an even number it must 
be made odd by adding or subtracting 1; then 
125: I = 13 or 11. In this winding the spread 
of a coil will be 11 winding spaces. The accom- 
panving table gives the number of the coils, the 
winding spaces and slot numbers in which they 
are placed. 


TABLE SHOWING LOCATION OF COILS IX SLOTS 
AND SPACES FOR WHOLE-COIL WINDING. 


(‘oil number. In winding spaces. In slots 
ESE 1 and 12 1 and 6 
E seen 3 and 14 2and 7 
SARTRO 5 and 16 3 and & 
OONA 7 and 18 d and 9 
We gree he 9 and 20 5 and 10 
Bs. ete ae 11 and 22 6 and 1} 
Torana eens 13 and 24 7 and 12 
Secs da 15 and 26 S and 13 
SEE bce 17 and 28 9 and 14 

ik; See eee 19 and 30 10 and 15 
LP acractacs 21 and 32 11 and 16 
) = eee ee 23 and 34 12 and 17 
Leds fees 25 and 36 13 and 18 
1 eee a 27 and 38 14 and 14 
Bie Ma eves 29 and 40 15 and 20 
Titra iether 31 and 42 16 and 21 
| ener eee 33 and 44. 17 and 22 
i Sera oe 35 and 46 18 and 25 
E Sonera rears 37 and 48 19 and 24 
DU ty eet gala 39 and 2 20 and 1 
OT ess 41 and 4 2l and 2 
ihe ene me 43 and 6 22 and 3 
RR RETR 45 and S 23 and 4 
Ls E 47 and 10 24 and 5 


When all coils have been placed they are then 
divided into groups, and all coils belonging to the 
same group are connected in series according to 
the rule governing whole-coil windings. To tind 
the number of coils per group use the following 
formula: Coils per group = (C X 2)/(P X Ph 
X 2) = (24 X 2)/(4X 2X2) = 3. Then 
group No. I consists of coils 1, 2 and 3; group 
No. 2 consists of coils 4, 5 and 6; group No. 3 
consists of coils 7, 8 and 9; group No. 4 consists 
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of coils 10, 11 and 12; group No. 5 consists of 
coils 13, 14 and 15; group No. 6 consists of coils 
16, 17 and 18; group No. 7 consists of coils 19, 
20 and 21, and group No. 8 consists of coils 22, 
23 and 24. 

The next step is-to determine which groups 
belong to the same phase. As previously ex- 


Fig. 5.—Induction-Motor Stator With Coils in Place. 


plained, the phase displacement in a two-phase 
machine is 90 electrical degrees. A simple rule 
for finding how many coil sides must be ad- 
vanced from any point to equal go electrical de- 
grees 1s as follows: 

Rule.—Each pole in any machine is equal to 
180 electrical degrees; then in a four-pole field 
there will be 4 times 180, or 720, electrical de- 
grees. In case of Fig. 4 there are 24 times 2 
equals 48 coil sides, and to find the number of 
coil sides that will be equal to go electrical de- 
grees the following formula may be used: Coil 
sides for go electrical degrees = Coil sides/(P X 
2) == 48/ (4 X 2) = 6. 

Then by assuming that coil side No. 1, which 
is in winding space No. 1, is the beginning of 
phase No. 1, the sixth coil side from this point, 
or coil side No. 7, will be the beginning of phase 
No. 2. As shown in Fig. 4, S1 and S2 are the 
beginnings of coils No. 1 and 4-which are also 
the beginnings of groups No. r and 2. From 
this it will be seen that alternate groups belong 
to the same phase; that is, groups No. I, 3, 5 
and 7 will form phase No. 1, and groups No. 2, 
4. 6 and 8 will form phase No. 2. The inter- 
connection between the groups which form a 
phase are made as stated in the rule which gov- 
erns whole-coil windings. The four final termi- 


Fig. 6.—Diagram of Two-Phase Voltage or Current Wave. 


nals S7, S2, T1 and T2 can be formed in a three- 
wire or a four-wire circuit as shown in Fig. 3. 
As shown in Fig. 3, a higher voltage is obtained 
between leads A and C on the two-phase three- 
wire circuit. This is caused by both windings 
being connected in series, but it should be re- 
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membered that neither winding is producing its 
maximum pressure, E, at the same time. As 
shown in the two-phase sine curve at point X, 
both windings are producing an average pres- 
sure, E, and for this reason the line pressure will 
be the vector sum of both which is equal to E 
times y2. This represents the pressure across 
the terminals A and C, while the pressure across 
A and B, also across B and C will be equal to the 
pressure per winding (E =e). 


JAPANESE WORKERS IN ELECTRICAL 
INDUSTRY. | 


Students of the growing American enterprises | 
in the Far East will be interested in the statement 
just issued by the Nippon Electric Co. of Tokyo, 
the Japanese subsidiary of the Western Electric 
Co. of New York. Organized under American 
supervision less than a generation ago to manu- 
facture the telephone and many of the other elec- 
trical requirements of Japan, the Nippon com- 
pany had 1340 native employes in its personnel 
when its fiscal year closed recently. Of these 
143 had been employed by it over ten years, 29 
over 15 years, while 11 had seen over 20 years of 
service. Following the system used by the West- 
ern Electric Co. in America in rewarding length 
of service among its employes, the Nippon Elec- 
tric Co. gave a dinner to its old-timers at San- 
yentei. Gold buttons and certificates of service 
were presented to all those who had passed the 
ten-year mark. 


o=- — 


DEMAND FOR ELECTRICAL EQUIP- 
MENT IN CHINA. 


Owing to the Chinese fondness for things 
durable, giving good service a long time, electric- 
plant equipment of sterling quality, capable of 
withstanding untrained usage, is in strong de- 
mand now that electricity is coming into its own 
in China. Many orders have been given for 
power and lighting plant for cotton mills, and 
the demand for lighting plant for cities in the 
interior is steadily growing. Steam turbines are 
to the fore where large plant is concerned and 
are being introduced to some extent in the 
smaller plants, since the rise in price of crude oil. 


MODEL ELECTRIC FARM FEATURED 
IN MOTION PICTURES. 


Pennsylvania Farmer Installs Farm Lighting and 
Power Plant and Enjoys Some Electrical 
Advantages of Urban Conditions. 


Like many another farmer who observes with 
understanding eye the advantages of modern 
utilities all too exclusive to city life, William E. 
Shetrone, Le Raysville, Pa., pondered on the 
possibilities of rural extension of electric trans- 
mission lines and the number of things he could 
make electricity do to solve the work problems 
for himself and wife. He early learned that 
electrical power development has not yet reached 
the stage where the majority of farmers can pro- 
cure rural'service at any great distance from the 
power plants without the rates being prohibitive. 
He soon learned, however, that the next best 
thing would be to procure a farm power and 
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light outfit that he could install in his basement 
and produce his own electricity with the aid of a 
gas engine. 

Thus it transpired that the humble Shetrone 
farm in the Pennsylvania hills has become some- 
what famed in farm journals and motion pictures 
as the model electrical farm. This publicity was 
brought about chiefly through the agency of the 
Western Electric Co., who furnished the elec- 
trical equipment for the farm. 

At about the time Mr. Shetrone began his 
quest for a farm power and light plant agents of 
the Western Electric Co. were casting about for 
a likely “location” for a human interest motion 
picture film to be known as “The Go-Getter.” 
The cameraman photographed the farm and its 
surroundings and equipment in the unimproved 
condition for the prologue to the film story. 
After the electrical outfit was installed and the 
various labor-saving appliances were ready for 
operation the remainder of the story was filmed. 
A vein of romance was woven into the scenario 
to sustain interest. 

In the page of scenes in and about the Shet- 
rone farm, presented herewith, only a few of 
the installations are shown, including the gener- 
ating outfit, electric clothes washer and wringer, 
taps from which running water is obtained by 
electrically pumping into a tank, hghting fixtures, 
vacuum cleaner, cream separator and churn. 
The “‘Go-Getter” film is being received with en- 
thusiasm in rural communities all over the 
country. 


PLANNING NEW POWER SUPPLY FOR 
GREAT BRITAIN. | 


Choice Must Be Made Between Large and Small 
Stations—Water Power to Be a Prominent 
Factor. 


By MARK MERIDETH. 


There is considerable difference of opinion 
among engineers as to the advantages of the very 
large power stations that were proposed recently 
by the Committee on the Conservation of Coal. 
The committee’s idea was to establish 18 super- 
power stations, in different parts of the country, 
that would supply electric currents for light, 
power and other purposes in every part of Great 
Britain. These large power stations were to be 
worked by steam, and the point was at once made 
by critics that the water power of the kingdom 
had been overlooked. Since then,’ another com- 
mittee has examined the question of water power 
within the United Kingdom, in India, the Domin- 
ions and elsewhere, and it is understood that 
water power will be used where it is possible in 
any scheme for supplying power cheaply. 

Another and very serious objection that has 
been raised to the first committee’s scheme is the 
fact that the super-power stations would be 
known to an enemy in case of war and would be 
open to attack from the air; and it would again 
be the case of having all one’s eggs in one basket. 

The question has also arisen, not for the first 
time, as to whether large power stations are 
really more economical than moderate-sized ones. 
The problem involved is similar to that which 
every manufacturer using machinery has to face. 


~~ 
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With every machine each addition to its output 
that can be made and sold lessens the cost of the 
individual articles produced, up to the safe 
capacity of the machine. If the demands exceeds 
this amount, and another machine has to be put 
up to meet it, the cost of the individual articles 
produced is increased by the standing charges on 
the second machine. If the demand goes on in- 
creasing the cost will be again reduced until a 
third machine is demanded, and so on. 

Large power stations have the advantage that 
their units, when laid down, are considerably 
larger than those of moderate sized stations, and 
the trouble outlined above may be met by in- 
creasing the size of the units as the output of 
each one is reached. But here again is the cost 
of the machine that is thrown out of use and 
which has to be taken from any profit made by 
the increased capacity of the larger machine. 

In power stations large units or large turbo- 
generators take no more attention than smaller 
ones, and so considerable advantage should be 
obtained in standing charges and skilled labor 
costs by the use of larger and larger units. Large 
steam turbines also are claimed to work more 
economically-and to use less steam and accesso- 
ries than smaller turbines, and this is a further 
advantage. Dut as no engineer would care to 
depend for long upon a single unit, a spare unit 
is a necessity, and a large spare unit adds con- 
siderably to the capital charges. 

In a larger power station also the accessories 
must be large, some of them numerous, and all 
of them require skilled attention. 


MARINE CORPS TO VISIT NEW YORK 
ELECTRICAL SHOW. 


Arrangements have been made for the class 
in electrical engineering at the Marine Corps In- 
stitute, Quantico, Va., to visit the electrical show 
to be held at the Grand Central Palace, October 
6-16. The class, which is composed entirely of 
marines, many of whom saw service in France, 
is being sent to New York in order to study the 
most recent developments in the electrical field. 
Before visiting the show the men will inspect the 
Waterside power plants of the New York Edison 
Co. : 


ELECTRIC POWER OUTPUT LARGER 
THAN IN 1919. 


For the first half of the present year the elec- 
tric power generated in public-utility plants ex- 
ceed that of 1919 by approximately 17%. The 
total output tabulated for 1919 totals 38,900,000,- 
ooo kw-hrs., 62.1% of this amount being gener- 
ated by fuel-burning plants. These plants con- 
sumed 35,000,000 tons of coal, 11,050,000 bbls. 
of oil and 21.700,000,000 cu.-ft. of gas. 

The quantities here presented are based on 
returns from about 3000 power plants of 100- 
kw. capacity, or more, engaged in public service 
work of various natures. The month of Janu- 
ary shows the highest average output for the 
current year, the figure being 124,700,000 kw- 
hrs. per day. A total mean daily output of 120,- 
000,000 kw-hrs. has been maintained for the first 
half of the year as compared to 102,900,000 
kw-hrs. for the corresponding period of 1919. 
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ELECTRIC POWER USED IN THE PRO- 
DUCTION OF ZINC. 


Zinc Refining More Economical in Plants of Large 
Capacity Having High Load-Factor and 
High Power Factor. l 


The commercial application of electrolytic 
precipitation of zinc from sulphate solution in 
the hydrometallurgy of zinc is less than five 
years old. The first recorded production in the 
United States was 10,963 tons in 1916, and in 
1918 the output had increased to 38.885 tons, ac- 
cording to an article in a recent issue of The 
Electrical News. The electrolytic zinc pro- 
duction of 1918 was 7.3% of the total production 
of the United States. At the present time there 
are four commercial plants for production of 
electrolytic zinc in the United States and one in 
Canada, with a total production capacity of 
about 300 tons of zinc per day. One plant has 
been built in Australia and two in Tasmania. 

The secret of successful electrolytic precipita- 
tion is to precipitate the zinc from a pure elec- 
trolyte. Sheet-lead anodes and sheet-aluminum 
cathodes are used. The zinc is stripped from 
the aluminum cathode and melted for casting 
into ingots. The power consumption in one 
plant is as low as 1.7 kw-hrs. per lb. of zinc pre- 
cipitated. In others it is as high as 2.5 kw-hrs. 
per lb. of zinc. In one plant three-phase current 
is delivered at 44,000 volts, transformed to 2300 


volts, and converted to 250 volt direct current by 


synchronous motor-generator sets. The installed 
transformer capacity of electrolytic-zinc plants 
in the United States and Canada is about 60,000 
kv-a. 

A 1000-kw. melting furnace of the carbon- 
resistor type was put in operation in 1919 for 
melting the zinc cathode of an electrolytic-zinc 
plant. In the first weeks of operation the fur- 
nace melted zinc with a power consumption of 
70 to 80 kw-hrs. per ton of metal charged and a 
metal loss in dross of 0.024%. | 

Although there has been considerable experi- 
menting in the United States and Canada during 
the past ten years on electric smelting of zinc 
ores, nothing has been done in commercial pro- 
duction. Electric smelting of zin¢ ore and dross 
has been practiced commercially in Sweden since 
1901. Two plants are in operation in that 
country of a total transformer capacity of 15,000 
kv-a. A large part of this capacity has been 
used for smelting dross. When smelting ore the 
main difficulty has been in production of blue 
powder instead of zinc. Single-phase furnaces 
of 350 to 750-kv-a. size are used. Although the 
blue powder difficulty appeared practically solved 
by experimenters in the United States several 
years ago, nothing commercial has resulted. 

The use of electricity in metallurgical proc- 
esses for treatment of ores is certain to increase 
slowly. The operation of the Anaconda plant 
has shown that zinc can be produced electrolyti- 
cally at a profit with zinc at its normal price. 


"Electrolytic plants will probably prove most suc- 


cessful in large units, and the growth will be 
toward a few large installations rather than 
many small ones. All of the plants erected to 
date use central-station power. 
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ELECTRIC PROPELLING MACHINERY 
OF THE FUTURE NAVY. 


Great Increases in Power, Speed, Tonnage and 
Armament to Feature American Naval Ships 
Now Being Prepared. 


The present naval program of the United 
States is the most extensive ever undertaken by 
any Nation. The government is now rapidly 
completing six battleships of the Tennessee- 
New Mexico class, and, while these vessels are 
today unequalled in military power, they will 
become secondary as soon as representatives of 
two new Classes are put into commission. 

These new classes consist of battleships and 
battle cruisers which will compare with the 
Tennessee as shown in the accompanying table. 

The new battleships are to be electrically 


driven and the main propelling equipment of four 


of them—the Indiana, ‘Montana, South Dakota 
and North Carolina—will consist of two West- 
ington 28,000-kv-a. turbine generators and four 
15,000-hp. Westinghouse_propeller motors. The 
turbines are to be of the complete-expansion, 
impulse-reaction type, and will develop their full 
rated load at 265-lbs. steam pressure, 50-deg. 
superheat and a 28%-in. vacuum. Electric en- 
ergy will be generated in the form of three-phase. 
6o-cycle, 5000-volt alternating current. - 

The statistics of the new battle cruisers given 
in the table indicate that these vessels are to be 
very unusual in many respects, but their most 
remarkable feature is the enormous power of the 
turbines, their capacity being 180,000 hp.. or 
160,000 kv-a. 

These figures do not, however, give an ade- 
quate conception of the magnitude of this power. 
Not only is it greater than that of any ship ever 
designed, the power of the British cruiser Hood 
being 134,000 hp. and that of the Leciathan 
90,000 hp., but it is greater than that used by 
most cities of over a half a million inhabitants. 
There are, in fact, but two or three steam power 
plants in the world that have greater capacity 
than the engine rooms of these battle cruisers 
will have, so that, from the standpoint of power 
engineering alone, the construction of these ves- 
sels will constitute an achievement of the highest 
order. 

Two of these vessels, the Ranger and the 
Constellation, will have the following equipment: 
Four Westinghouse main turbines to develop 
49.750 b.hp. each, with steam at 265 Ibs., 50-deg. 
superheat and a 2814-in. vacuum; four 40,000- 
kv-a. Westinghouse generators, directly con- 
nected to these turbines and generating three- 
phase, 51.3 cycle, 5400-volt alternating current, 
and eight wound-rotor Westinghouse motors 
(two to each propeller), which are to be rated at 
22,500 hp. each and will be the largest in the 
world. 

TABLE SHOWING COMPARATIVE SIZES OF SHIPS. 


New New 
Ten- battle- battle 

nessee. ag cruisers. 
Length overall, fect ...... 624 684 S74 
Eeam, feet ssc640 se cow ees 97 105 90 
Draught, feet ............ 31 33 31 
Displacement, tons ...... 33,000 43,200 43,500 
Speed, Knots ........ rah ie 21 23 35 
Guns in miin battery .... 12 12 $ 
Size guns, inches ........ l4 .- 16 16 
Shaft horsepower ........ 30,000 60.000 180,000 
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EDITORIAL COMMENT 


Central-Station Company and the 
Dealer 


Not so very many vears ago there were prac- 
tically no retail dealers in electrical goods, except- 
ing for the contractors who supplied lighting 
fixtures from a catalog and a few samples. .\t 
this same time the central-station company was 
known to its customers chiefly through the me- 
dium of the monthly bill, and the monthly bills 
were not being considered by the customers as 
something to be thankful for.. However, devel- 
opment of the various household devices was 
followed by the development of a new class of 
tradesman—the electrical-goods dealer. 

These new merchants saw the various electrical 
devices as salable merchandise and not as con- 
sumers of current, while the various central- 
station managers saw the devices only as current 
consumers and looked upon many of them in 
doubt if not with actual disfavor. Due in large 
measure to the persistent activity of the local 
dealers, there are now in active service thousands 
of washers, fans, irons, etc., and the customer 
compares his monthly service bill with his old 
laundry bill or measures it against a newly ac- 
quired comfort or convenience. 

Growth of the appliance business has been 
accompanied by such a change in public opinion 
and feeling that it seems evident that good appli- 
ances are a major factor in the success of the 
central-station industry whether they are heavy 
current users or not. It is also evident that 
without the support and approval of the central- 
station industry the small dealer has an uphill 
road to work. The interests of the two enter- 
prises are so interrelated that it is impossible to 
injure one without affecting the other, and it is 
equally as hard to benefit one without to some 
extent helping the other. 

With common interests, it is only natural that 
the two businesses should co-operate for the com- 
mon good. One of the most effective means of 
co-operation is concerted local advertising. A 
full-page advertisement in the local paper ts 
worth to the industry many times the same space 
split up into inconspicuous items. And space 
used regularly is worth many times as much as 
space used only at irregular intervals. Evident 
harmony, showing a spirit of confidence in the 
business and confidence between various 
branches of the industry, cannot but create and 
increase a feeling of confidence on the part of 


the public. And what more could be desired? 

Wherever the central-station company has 
taken an active interest in the local dealers, and 
helped them to organize or helped them to ad- 
vertise, the results obtained have more than justi- 
hed the effort required. However, there are still 
many places where the spirit of co-operation has 
not yet developed, or where even a spirit of 
unfriendliness actually exists. It is time to take 
stock in such communities, and look about to see 
What co-operation is doing for others. The cen- 
tral-station company in such a territory would 
do well to initiate a campaign for the joint inter- 
ests of the local dealers, and should assist them 
in building up their businesses along sound finan- 
cial and merchandising lines. 


Contractor-Dealers National 
Convention 


About a vear and a half ago the electrical con- 
tractors and dealers of the United States gath- 
ered in Milwaukee in annual convention. There 
was not a very large representation, but it was a 
determined one. Before that meeting in Mil- 
waukee the dealer in electrical apphances did not 
feel that his business was looked upon with favor 
by other branches of the industry, at least in the 
measure it should be. 

That Milwaukee meeting proved the turning 
point for the contractor-dealer. He was there 
met by bigger brothers of the electrical industry 
who extended a hand and promised at least a 
square deal for the contractor who desired to ex- 
pand his interests by way of the merchandising 
held. Before that Milwaukee convention the cen- 
tral-station companies practically dominated the 
merchandising field of electrical apphances and 
lighting fixtures. 

The first national gathering of contractor- 
dealers since that little Milwaukee gathering 1s 
scheduled to be held in Baltimore Oct. 4-9. There 
will be a great many contractor-dealers present— 


as compared with the attendance at Milwaukee. 


In Baltimore they will compare notes, figures, 
facts, which thev are assured will show the un- 
usual growth of the electrical retail business in 
the past 18 months. The Baltimore convention 
is expected to disclose conclusive proof that the 
electrical contractor-dealer has attained an hon- 
ored place in the business lite of the nation, and 
a respected and honored fellowship in the elec- 
trical industry as a whole. 


z 
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THE WEEK’S NEWS 


Reports of Important Meetings, Developments and Other Happenings of the Electrical 
Industry and Its Allied Interests 


OMAHA CONVENTION OF NEBRASKA 
SECTION, N. E. L. A. 


Prominent Speakers Point Out Importance of Power 
Company in Industrial Life of the 
Community. 


The delegates to the annual convention of the 
Nebraska Section of the National Electric Light 
Association, held in Omaha, Sept. 8 and 9, were 
welcomed by Mayor E. P. Smith, who said he 
was well aware of the vital importance of the 
power company in the industrial life of the com- 
munity. He remarked that in his opinion utili- 
ties are entitled to valuations of their property 
on present costs as a basis for rate making. 

J. A. C. Kennedy, Nebraska Power Co., spoke 
on “Legal Obligations of the Central Station,” 
in which he stated that it was advisable to bring 
before the public the difficulties under which the 
utility companies are operating. He also touched 
on the importance of not underestimating depre- 
ciation and the need for better methods of ac- 
counting. “Central-Station Merchandising” was 
the subject of a paper presented by T. E. Roach, 
Union Light & Power Co., in which the impor- 
tance of placing the business on its own founda- 
tion and making it stand alone was pointed out. 

Thorne Browne, Nebraska Railroad Commis- 
sion, said that the public cannot change the bur- 
den of increased costs in such a manner as to 
bring financial distress to the public utilities. He 
declared that the utilities are facing an unfavor- 
able past history that has created some suspicion 
in the public mind, which should be dispelled by 
the. right kind of propaganda. An outline of 
present rural-line distribution, financing prac- 
tices, etc., was presented by S. H. Brooks, Con- 
tinental Gas & Electric Co., in his paper on “Pro- 
motion and Development of Rural Transmission 
Lines.” The activities of the National Electric 
Light Association were explained by President 
Martin J. Insull, who spoke of the importance 
of commission regulation. 

The election of officers for the ensuing year 
resulted as follows: President, James B. Har- 
vey, Omaha; vice-president, W. R. Roberts, 
Omaha; secretary, B. H. Conlee, Beatrice. Ex- 
ecutive committee: J. E. Harsh, Lincoln; O. J. 
Shaw, Lincoln; J. E. Davidson, Omaha; J. B. 
Harvey, Omaha; W. B. Roberts, Omaha, and 
C. H. Cornell, Valentine. 


NEW ENGLAND DIVISION MEETING 
AT KINEO, ME. 


The New England Geographic Division of the 
National Electric Light Association held its 
twelfth annual convention at Kineo, Me., last 
week. W. S. Murray spoke on the progress of 
the super-power zone survey. M. H. Ayles- 


worth, executive manager of the N. E. L. A, 
reviewed the work of the national association 
for the benefit of the 400 delegates in attendance. 
The technical reports presented at the Pasadena 
meeting of the National Electric Light Associa- 
tion were discussed at the technical session. Re- 
ports were also submitted by committees on un- 
derground systems, electrical apparatus, over- 
head systems and prime movers, and speakers 
urged the need of specification for farm-line con- 
struction. It was suggested that paper-insulated 
cable be extensively used, and the use of motor- 
driven auxiliaries supplied from the house tur- 
bine to secure a heat balance was also favored. 
At the public policy session speeches were made 
by M. II. Aylesworth, M. R. Bump and W. E. 
Stanwood. The concluding session was devoted 
to commercial subjects. 

Officers elected are: President, Bowen Tufts. 


. Boston; vice-president, Charles L. Edgar, Bos- 


ton; executive committee, Edwin A. Barrows, 
Providence, R. I., and Samuel Ferguson, Hart- 


= ford, Conn. 


INDIANA ASSOCIATION MEETS. AT 
FRENCH LICK. 


Importance of Electrical Merchandising and Need of 
Co-operation of Every Factor in the Industry 
Impressed Upon Delegates. 


The feeling was general at the close of the 
twelfth annual convention of the Indiana Elec- 
tric Light Association at French Lick Springs, 
Sept. 15-17, that a greater understanding of the 
requirements of the central-station ‘industry of 
the state has been brought about than had been 
made possible at any previous meeting. 

President P. H. Palmer, Kokomo, in his open- 
ing address, said betterment of central-station 
service and operating conditions could only be 
secured by adjustments in rates so that com- 
panies will be enabled to earn a legitimate profit. 
When this is done the public and investors will 
be satisfied, and the industry will be placed on a 
sound basis. 

C. C. Perry, president of the Indianapolis 
Light & Heat Co., in a paper on “The Public and 
Public Utilities,” said the high degree of co-oper- 
ation in industry affords the public comforts and 
conveniences unthought of a few years ago. The 
progress of communities has been so rapid that 
the great mass of people fail to realize the ad- 
vances in the standards of living. -It was stated 
that unfair advantage of this lack of realization 
is being taken by politicians seeking to advance 
themselves through misinterpreting the motives 
of public service corporations. The general feel- 
ing created through this source is reflecting itself 
in the attitude taken by publi¢ service commis- 


September 25, 1920. 


sions whenever a case is presented to them seek- 
ing a change of policy that will better the service 
the public utility is rendering. 

During the discussion following the reading of 
the paper, E. J. Condon and others asserted that 
the attitude taken by the various public service 
commissions is responsible for the present low 
standing of public utility securities when placed 
in competition with other industrial paper. The 
lack of support of a state body is in a great many 
cases affecting the growth of electrical service, 
particilarly the extension of transmission lines 
to farms and smaller communities. It was stated 
that the present low earning power allowed the 
capital of public utility companies prevents the 
securing of the necessary new money with which 
to effect plant improvements, properly maintain 
equipment and extend adequate service. The 
upward trend of fuel and labor costs is prevent- 
ing further a showing of earning capacity that 
would be attractive to investors. This condition 
could be improved through a slight increase of 
rates, it was stated. 

It is felt that a better understanding of the 
relationship existing between the public utility 
and community would make possible the increase 
in rates necessary for extending and bettering 
the service. Through a wide educational plan 
changed public opinion would permit a sufficient 
increase in earning power to enable utility securi- 
ties to take their place with other industrial 
stocks and bonds. 


INpustrY SHOULD CO-OPERATE TO ENCOURAGE 
ELECTRICAL RETAILING. 


William L. Goodwin, General Electric Co., 
sought to impress the delegates with the impor- 
tance of electrical retailing and the need of vol- 
untary co-operation of central-station companies, 
manufacturers and contractor-dealers in aiding 
its growth. He said that while this branch of 
the industry has grown in three years from prac- 
tically nothing to a business of tremendous pro- 
portions, it 1s yet in its infancy. The field fur- 
nishes a widening outlet for electrical energy. 

To begin with, it 1s important that the elec- 
trical industry be popularized with the public. 
Present trade language should be simplified so 
that it may come within the comprehension of 
the layman. The lack of uniform receptacles 
and plugs, together with the varying voltages 
and types of current, is proving a serious handi- 
cap in extending the use of appliances. The 
adoption of a universal scheme of applying elec- 
tricity will materially benefit every one, particu- 
larly women. 

Mr. Goodwin stated that it is the duty of 
electrical organizations to disseminate news of 
electrical activities to the public through news- 
papers, illustrated lectures and pamphlets. In 
this way it could be hoped that the general public 
would come to a realization of the advantages 
given it by the industry to such an extent possi- 
bly as to provide a committee of financial gov- 
ernors composed of men of wide business ex- 
perience to pass on utility securities and matters 
affecting the welfare of public service corpora- 
tions. Mr. Goodwin further urged co-operation 
between central-station managers and public ser- 
vice commissions in order that there might be a 
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closer understanding of the problems confront- 
ing the industry. 

Following Mr. Goodwin's address the dele- 
gates decided that a standing committee was nec- 
essary to assist the Indiana Public Service Com- 
mission in solving problems affecting central- 
station companies. It was further decided that 
a statement be given the public of the willingness 
of the members of the Indiana Electric Light 
Association to co-operate with the commission in 
matters affecting the furtherance of electrical 
service. This was referred to the executive 
comunittee for action. 

George A. Neal, Northern Indiana Gas & 
Electric Co., Michigan City, read a paper on 
“Reduced Operating Expenses vs. Increased 
Fixed Charges,” in which the statement was 
made that the electric utility has built its business 
upon its ability to save its patrons personal labor. 
The growth of the business is a testimonial to 
the value of the service. Analysis of its own 
service, therefore, will probably show that there 
may be latent possibilities for better operating 
results to be achieved by the adaptation of new 
labor-saving methods and equipment to over- 
come present difficulties. 

It was stated that an investment once made is 
permanent until retired out of earnings. The 
fixed charges auxiliary to the investment must 
be met. If money is invested in equipment 
based upon operating economies obtained with 
the present labor scale and labor efficiency, the 
present margin may be obtained throughout the 
life of the equipment, or the immediate benefits 
may be wiped out by a change in labor rates. 
Upon the solution of future labor costs, there- 
fore, rests the decision regarding improvements. 


SHOWS NEED FOR GooD LIGHTING AMONG 
INDUSTRIAL PLANTS. 


M. C. Turpin, Westinghouse Electric & Manu- 
facturing Co., indicated a need for spreading the 
gospel of good lighting among industrial plants. 
He stated that in a survey of 450 plants it was 
learned that 30% had not changed their lighting 
systems in five years, and that but 40% of the 
plants visited were properly lighted. He said it 
had been proven that good factory lighting had 
shown an increase in production, reduction of 
spoilage, an improvement in sanitary conditions 
and a higher morale. Good lighting insures a 
more uniform product and a loyalty among em- 
ploves that is reducing the labor turnover. A 
study of the farm-extensfon idea for developing 
central-station business was advocated, the state- 
ment being made that there are more than 2,000,- 
ooo farm prospects for equipment. 
© A paper on “Power-Factor Correction and Its 
Effect” was presented by Thomas F. English, 
general manager of the Indiana General Service 
Co.. Muncie, which gave methods of correcting 
power-factor and of penalizing low power-factor. 

E. I. Lewis, chairman of the Indiana Public 
Service Commission, said he believed that by in- 
serting a clause in contracts stating that the rates 
contained therein are contingent on such action 
as the state supervising body might take, con- 
siderable difficulty can be eliminated in the event 
of a change in rates. [Tle commented on the 
fact that his work in connection with the public 
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utilities of the state has given him a broad 
knowledge of the importance of their service to 
the people, and that at the termination of his 
period in othce next year it is likely that he will 
write articles along those lines for national pub- 
lication. 

F.A. Bryan pointed out the economic loss to 
government mm appointing a man to an office, 
training him in the conduct of the office, and then 
at a time when his usefulness to the community 
is at its heighi discharging him and commencing 
the procedure all over again. Mr. Dryan rec- 
ommended the appointment of men having pre- 
vious knowledge of the professions with which 
their offices are destined to work, im order that 
better understanding of the problems confront- 
ing the office may be made possible. 

At the Friday morning session II. A. Merrill, 
General Electric Co.. spoke briefly on the indus- 
trial application of electricity. Morse Dell Plain 
stated that the sale of power should be classed 
separately and not as a torm of public service. 
Ile said rates should be determined in a similar 
manner to those of other commodities and that 
as such it should be free from public regulation. 


Action TAKEN ON JOINING Great LAKES 
DIVISION. 


R. V. Prather, secretary-treasurer of the 
Great Lakes Geographie Division of the National 
Electrice Light \ssociation, in submitting the 
question of the Indiana Electrice Light Associa- 
tion joming the division, explained that in no 
way would the division supervise the activities 
of the association, but that the work would be 
earned on im co-ordination with the IHinois, 
Michigan, and Wisconsin associations. 

Harry Reed, C. C. Perry, G. A. Neal and E. 
J. Condon led in the discussion as to the advisa- 
bility of joining. The question was referred to 
the incoming executive committee with authority 
to act. 

The clection of officers and committees re- 
sulted as follows: President, Morse Dell Plain, 
Hammond; vice-president, It. M. Walker, Terre 
Haute: secretary-treasurer, Thomas Donohue, 
LaFavette: executive committee, P. H. Palmer 
(chairman), S. W. Greenland, Harry Reed, C. 
O'B. Murphy and C. C. Perry; advisory commit- 
tee, Charles Calvert, M. V. Robb and E. J. Con- 
don; public policy committee, Thomas F. Eng- 
lish, J. A. Brown, John W. Brockman, H. T. 
Pritchard and T. A. Wynne. 


EDISON ILLUMINATING COMPANIES 
RE-ELECT OFFICERS. 


The thirtv-ninth convention of the Association 
of Edison IHuminating Companies, held at the 
Hotel Griswold, New London, Conn., proved to 
be one of the most interesting and = enjoyable 
meetings of the organization. An outline of the 
program was given in last week's issue of Erec- 
TRICAL REVIEW. 

The entertainment features consisted of golf, 
tennis, boating and dancing, together with a re- 
ception by President and Mrs. Walter H. John- 
son on the evening of Sept. 13. The annual 
dinner was held Sept. 16, at which time the re- 
elected officers were installed. They are: Wal- 
ter H. Johnson, Philadelphia, president; M. S. 


Sloan, Brooklyn, vice-president : Preston S. Mil- 
lar, New York City, secretary, and Ernest A. 
Edkins, Chicago, treasurer. The executive com- 
mittee consists of the above with Charles L. 
Edgar, Boston; W. W. Freeman, Cincinnati: 
Samuel Insull, ' Chicago: John W. Lieb, New 
York City, and Joseph B. McCall, Philadelphia. 


WESTERN PENNSYLVANIA ENGI- 
NEERS HOLD MEETING. 


The monthly meeting of the Engineers’ Soci- 
ety of Western Pennsylvania was held in Pitts- 
burgh Sept. 21. W. J. A. London, president of 
the Steam Motors Co., Springfield. Mass., pre- 
sented a paper on “Small Steam Turbines,” in 
which the steam-turbine field was divided into 
three classes, viz., large main units, intermediate 
sizes and non- condensing machines for auxili- 
aries and isolated plants. The paper dealt ex- 
clusively with the latter class, and was illustrated 
by lantern slides. 
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COMING CONVENTIONS. 


National Safety Council. Ninth annual safety con- 
gress, Auditorium. Milwaukee, Wis.. Sept. 27-Oct. 1. 
Headquarters, Wisconsin Hotel. Secretary, S. J. 
Williams, 168 North Michigan avenue, Chicago. 

American Electrochemical Society. Annual conven- 
tion, Cleveland, Sept. 30-Oct. 2. Headquarters, Statler 
Hotel, Secretary, Prof. Joseph. W. Richards, Lehich 
University, Bethlehem, Pa. 

Wluminating Engineering Society. Annual conven- 
tion, Cleveland, Oct. 4-7. General secretary, Clarence 
L. Law, 29 West 39th street, New York City. | 

National Association of Electrical Contractors and 
Dealers. Annual convention, Baltimore, Md., Oct. 4-9. 
lleadquarters, Southern Hotel. Secretary, W. H. Mor- 
ton, 110 West 40th street, New York City. 

Electric Furnace Association. Meeting at Ohio Site 
University, Columbus, O.. Oct. 6. Secretary, C. G 
Schluederberg, Box 911, Pittsburgh, Pa. : 

Empire State Gas and Electric Association, Annual 
convention, Utica, N. Y. Oct. 7-8. Headquarters, Hotel 
Utica. Secretary, Charles H. B. Chapin, Grand Cen- 
tral Terminal building, New York City. 

Water Power League of America. Annual conven- 
tion, Washington, D. C., Oct. 7-8. Headquarters, Wash- 
ington Hotel. Secretary's office, 116 Nassau strect, 
New York City. 

American ‘Institute of Electrical Engineers. First 
regular fall meeting, Philadelphia, Oct. 8. Secretary. 
F. L. Hutchinson, 33 West 39th street, New York City. 

ritish Columbia Association of Electrical Contrac- 
tors and Dealers. Annual convention, Vancouver, 
B. C.. Can., Oct. 9. 

American Electric Railway Association. Annual con- 
vention, Atlantic City, N. J.. Oct. 11-15. 

National Association of Electrical Inspectors. Annual 
meeting, Philadelphia, Oct. 12-13. Secretary, W. L. 
Smith, Concord, Mass. 

International Association of Municipal Electricians. 
Annual convention, New Orleans, La., Oct. 19-22. Sec- 
retary, Clarence R. George, Houston, Tex. 

_ Association of Railway Electrical Engineers. Annual 
convention, Chicago, Oct. 28-30. 

National Association of Railway and Utilities Com- 
missioners. Annual convention in the board room of 
the Interstate Commerce Commission, Washington, 
D. C., Nov. 9-12. 

American Institute of Electrical Engineers. Meeting 
in Chicago Nov. 12 under auspices of the Protective 
Devices Committee. Secretary, F. L. Hutchinson, 33 
West 39th street, New York City. 

Electric Power Club. Fal! meeting. Hot Springs. 
Va., Nov. 15-18. Headquarters, Homestead Hotel. Sec- 
retary, C. H. Roth, Adams and Loomis streets, Chicago. 

Southeastern Geographic Division of the National 
Electric Light Association. Annual convention, Miami, 
Fla., Nov. 17-19. Secretary, Charles A. Collier, At- 
lanta. Ga. 
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COMMERCIAL PRACTICE | 


New-Business Methods, Policies, Rates and Kindred Central-Station Matters for the 
Man Engaged in Selling Electricity 


ARRANGING APPLIANCE SALES FOR 
FALL AND WINTER. 


In the selling field of appliances August is or- 
dinarily a dull month, but the sales record of 
the Public Service Co. of Northern Illinois for 
last month was a better one than that for the 
corresponding period in 1919. The inquiries 
most marked were for electrically operated la- 
bor-saving devices such as washers, vacuum 
cleaners and irons. In several of the towns 
served by the company systematic campaigns 
were conducted in selling washers. The mer- 
cantile sales department of the company is ar- 
ranging a number of appliance sales at different 
times during the fall and early winter months, 
these to include not only the labor-saving devices 
hut others as well. 


as 


EFFECT OF PRICES ON ECONOMICS 
OF THE CENTRAL STATION. 


Factors in Reduction of Prices—Results of Inflation 
of Currency—Replacement Cost Basis 
for Return. 


By R. S. HALE 


Superintendent of Special Research Department, Edi- 
son Electric Illuminating Co. of Boston. 


The first study is as to the future of prices, 
considered as a whole and not any relationship 
between wholesale and retail, power or light, etc. 
The price situation is, on the whole, satisfactory, 
and by that is meant that prices and incomes are 
such that new money is being attracted into the 
central-station industry. It is difficult to raise 
money, but electric utility companies are finding 
it no harder to get new money than cotton fac- 
tories or steel mills or gas plants, etc. While 
the price situation, even of today, is satisfactory, 
yet for various reasons it 1s simpler to take 1913 
as a basing point, since in 1913 not only the price 
situation but also the prices themselves were on 
the whole surely satisfactory. 

Taking 1913 as a basing point, there had been 
three causes of lower prices—causes which are 
still continuing. First is the decreased cost of 
generation due to the increased size of generat- 
ing units. We forget sometimes how much of 
the reduction in cost is due merely to the size of 
units. The 100,000-kw. plant in comparison 


with 1roo-kw. plant is far more efficient than the - 


100-kw. plant of today is in comparison with the 
100-kw. plant of 25 years ago; that ts, the de- 
creased cost is due to size and not to time. Since 
the capacity of the average plant of today 1s 
probably well under 5,000 kw., while the limit 
of size appears to be not under 200,000 to 300,- 
ooo kw., there will surely be a still further re- 
duction in cost. The limit of size of unit ap- 
pears to be somewhere in the neighborhood of 


50,000 kw. on a single turbine shaft. and a limit 
of somewhere around 200,000 or 300.000 kw. at 
a single station, the latter on account of the sup- 
ply of condensing water. Now, when all or 
nearly all of the electricity is produced in the big 
stations of the future the average cost of gen- 
eration should be reduced, other things being 
equal, to something like one-half of the present . 
average cost of generation, 


Density oF DISTRIBUTION A Factor IN REDUC- 
| ING PRICES. 

A second ‘cause of reduction of prices is the 
reduction in cost at the customer’s service, due 
to greater density. When every house along a 
street is supplied the cost of poles, trenches, 
meter reading, etc., per kilowatt-hour is much 
less than when only a few houses are supplied. 
To supply one 500-kw. load to a factory in a 
town costs far more per kilowatt for lines and 
distribution expense than to supply ten such fac- 
tories within the same area. To supply 1000 kw- 
hrs. a year to a residence for lighting, cooking, 
washing, etc., costs less per kilowatt-hour than if 
the residence used only 300 kw-hrs. per year. 

A third cause of reduction of costs is the im- 
provement of the art and new inventions; but a 
little thought shows us that this cause is less 
effective than we may have supposed. I would 
put down only six great inventions in our field. 
Among these would be the generator itself, the 
motor, and the carbon lamp. Add the trans- 
former, and perhaps the tungsten lamp and the 
modern turbine, and what else is there except 
refinement of details? We have. of course, 
made immense improvement in details, but, on 
the other hand, so have our competitors. 

Now, in spite of the three causes for reduction 
in costs and prices we are all famihar with the 
rise in costs and prices since 1913, due to the 
inflation of the currency. 

These may be considered in two parts, first, as 
regards operating costs, and, second, as regards 
fixed charges. As regards operating costs the 
industry is largely the industry of a middleman. 
We buy coal, labor, oil, etc., and transform these 
into electrical energy and sell the product. 

The building or factory that tries to get along 
without our services pays far more than if it 
deals with us. Any factory owner, however, can 
increase his selling price parallel with the buying 
price, and if other things had been equal all of 
us should have had to increase selling prices to 
balance the increase in operating expenses. That 
a very few have avoided this entirely, and that 
so many have been able to keep the rise in prices 
down to a small percentage has been due to the 
decreases in cost due to large units and greater 
density, and also to the fact that the fixed 
charges on 1913 investments have not increased. 

This latter point is the one which needs special 
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attention. An investment in a utility is different 
from an investment m an ordinary factory or 
house or farm. The farmer owned property 
worth, say, $10,000 in 1913. He sold his crops 
to the market and presumably earned net, say 
$600, or 6% of the value of his farm. When 
prices went up he still sold his crop at the mar- 
ket and earned $1200 or $2400 over and above 
his labor; this is 12% or 24% on the 1913 value 
of his farm, but probably only 6% or 8% on the 
selling price of his farm today. The same is 
true of the factory or house, which will earn for 
the owner a return on what he can sell them for. 
The value of a farm or factory depends on their 
earning power, as well as on what it will cost to 
replace them; and the earning power and value 
are functions of each other for other than public 


‘utilities. 


In the case of utility investments, however, 
we are not allowed to increase prices so as to pay 
a return on what it would cost to replace the 
investment, i.e, on the replacement value, 
though the factory owner can sell the goods 
from his factory built in 1913 at the same price 
that will give him a fair return on the factory 
that he built in 1919, just as he can after allow- 
ing for depreciation and obsolescence sell his old 
factory at a price corresponding to its replace- 
ment value at today’s prices. 


UTILITIES SHOULD BE ABLE TO Pay RETURN ON 
REPLACEMENT COST. 


Analyzing this we find that utility investments 
are not ownership in plants similar to the own- 
ership of an ordinary farm or factory, but all 
common stockholders really own is a mortgage, 
a mortgage on which the rate of interest may 
vary, but only a mortgage with no right to the 
increased value when the value or cost of re- 
placement goes up. The value of a utility in- 
vestment under commission rulings is its original 
cost rather than its replacement cost. : 

This fact is disputed, but there is some proof. 
C. D. Jackson of the Wisconsin Railroad Com- 
mission said at the Pasadena convention that on 
account of variation in costs from year to year 
the investment rather than the replacement cost 
should be the basis of rates. The Massachusetts 
commission has recently said the same thing, 
and, what is more, said it many years ago when 
it found companies with an investment greater 
than the then structural value of the property. 
The Massachusetts commission said that as this 
situation was due to the rapid advancement in 
the art and not to any fault of the investors, 
therefore the company could charge prices that 
would not only pay some dividends on the in- 
vestment but would furnish a surplus enough 
gradually to bring the property back, so that its 
value should equal the investment. 

It is clear that we are not going to be allowed 
to capitalize the increase in value of the plants 
that were installed in 1913 and before, and I 
know of no companies that have done so. The 
way it has worked and the way it is going to 
work is that fixed charges on the plant of 1913 
have not and will not increase, and, therefore, 
the increased costs of turbines, boilers, etc., does 
not affect the portion of business done with the 
1913 plant. 
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Next, let us consider what is going to happen; 
in fact, what is happening. We have a plant 
that costs $1,000,000 in 1913, and we were and 
are earning $80,000, or 8% on the business done 
by that plant. The business grows and the next 
plant of the same size costs $2,000,000; but does 
no more business. To get the money for the 
new plant we must pay 8% on the new invest- 
ment, or $160,000, but we must charge the same 
price for electricity to the new customers as to 
the old. The result, therefore, is and will be 
that as business grows we must raise prices to 
all customers, old as well as new, so that we shall 
get $80,000 plus $160,000, or $240,000, to pay 
the fixed charges on the total investment, which 
is now $3,000,000, or triple, while the business 
done is only double. 

In practice we do not double our plant at a 
single stroke, but, on the other hand, looking for- 
ward Io or 20 or 30 years, we can foresee a time 
when practically all investment will have been 
made at the high prices either because it is for 
new business since 1913, or because the I913 
plant has worn out and has been replaced by 
new plant at the high prices. The time will, 
therefore, finally come when the investment or 
money put in by the investors corresponds to the 
then replacement value of the plant and the 
prices for electricity must then be enough to pay 
operating expenses and fixed charges, all figured 
on the high prices of labor and material. 

The difference between the utility business 
and the ordinary factory or farm is that in the 
case of the ordinary property the effect of infla- 
tion is quick, so that the inflation of the currency 
raises the price of the goods and raises the val- 
ues of the plants at the same time, or nearly the 
same time. In the case of the utility the infla- 
tion raises operating costs at once and this raises 
the proportion of prices, which recoups us for 
operating costs; but the inflation of the currency 
does not raise fixed charges on the old invest- 
ment, and, therefore, the effect of inflation on 
the portion of prices that depends on fixed 


. charges is slow, depending on how fast we grow 


and on how fast the old 1913 plant wears out and 
has to be replaced at the higher costs. 

It follows that in the case of utilities there will 
be a cause acting for many years to raise prices 
above the present level. It is possible, of course, 
that the currency will be finally deflated so as to 
bring prices down, in which case the reverse ac- 
tion will result. Further, the increase in size of 
units and the increase of density of distribution 
may balance the increase in cost due to the grad- 
ual increase in the amount we must include in 
prices to earn fixed charges on the new invest- 
ment at the high prices as well as on the invest- 
ment that was made before general prices 
went up. ’ 

In my opinion, however, this cause, 1.e., the 
increase in fixed charges due to the higher in- 
vestment costs, will, in the next few years, nearly 
balance the decreases in cost due to increased 
size of units and due to increased density of dis- 
tribution. So that I look forward to but little 
reduction in present prices for electricity until 
some time after the deflation of the currency (if 
it ever occurs) has had its effect on prices gen- 
erally. 
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CONTRACTOR-DEALER 


An Exchange of Ideas and Experiences on Advertising and Selling Methods, and Store- 
keeping for the Dealer in Electrical Goods 


TIME PAYMENTS REQUIRE SOME advertising, I try to find out if a dollar or two 


DIPLOMATIC HANDLING. discount is of any value to them in a cash trans- 
action. But this has to be handled in an inof- 


Cash Buyers When They Find They Save a tomer will not be lost because of a misunder- 
Few Dollars by So Doing. standing. 
“It is surprising to me what a number of my STORE ARRANGEMENT FOR COM- 
customers are willing to pay cash instead of tak- FORT AND CONVENIENCE. 


ing advantage of the deferred payment plan 
when they learn that the cash plan saves them a 
few dollars,” said an electrical dealer recently. 

It is the usual custom of dealers in electrical 
goods, as well as dealers in other kinds of mer- 


Roomy Aisles, Attractive Displays and Easy Chairs 
Invite Customers to Linger and Buy Where 
Goods May Be Studied with Ease. 


chandise, to add a few dollars to the price of the The accompanying photograph shows a well- 
larger appliances in time-payment sales to care arranged store in which the principles of mer- 
for the extra accounting, billing, collections and chandising display are well carried out. On the 
risk of credit business. This is usually well un- left may be seen an exceptionally attractive ar- 
derstood by the customer, who is generally will- rangement of appliance and lamp cartons on the 
ing to pay a little extra for the accommodation wall shelves. An open counter, displaying small 
afforded by deferred payments. merchandise such as flashlights and bell trans- 
“I always try to learn in as diplomatic a man- formers, is located near the cash register. 
ner as possible,” said the dealer, “whether the Specialties such as sew-motors, sewing ma- 
customer can afford to pay cash before I offer chines, vibrators, etc., are displayed on the tables 
the installment plan. Even when people come which occupy the center of the store. On either 
into the store in response to our time-payment side of these tables is a wide aisle with carpet 
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One Dealer Finds This Store Arrangement Attractive to His Customers. 
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runners extending from the front to the rear of 
the store. This arrangement not only gives the 
store an appearance of depth, but also gives the 
customer a freedom of movement and oppor- 
tunity to examine the stock. The large rug, cre- 
tonned arm chair, rocker and table give a home 
touch which is very desirable. 

The display of literature on the round table 
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is wel] placed. The waiting customer, reclining 
with ease in the large comfortable chair, is often 
prompted to read literature placed near him. By 
using a boudoir lamp on the table and the lumi- 
nous heater shown on the floor, the home effect 
is more effectively produced. Careful placing of 
efficient and attractive overhead lighting fixtures 
give a pleasing effect and ample illumination. 


Attractive Window Displays Responsible for Larger Sale 
of Electric Fans for Many Purposes 


More Fans Sold This Year Than Ever Before 


Dealers Prepare to Keep 


Campaign Going for All-Season Use of Fans — Selling by Mailing List 


By W. B. STODDARD 


Dealers usually close the fan merchandising 
season the first of September. Many of them 
will not do so this year. Instead, they will con- 
tinue to point to the electric fan as a household 
necessity, but instead of emphasizing its cooling 
effects they will advocate its use for drying fruit 
and vegetables, for ventilation, for stimulating 
sluggish radiators the coming winter, and some 
other uses to which the electric fan may be put 
the year round. 

This has been a very successful year thus far 
for the sale of electric fans despite the unusually 
cool summer. Much of the success may have 
been due to the elaborate displays and demonstra- 
tions placed in the show windows by dealers. 
The Knight Electric Co., Portland, Ore., recently 
demonstrated in an artistic and practical mannet 
the “cool wave” that comes with the installation 
of an electric fan. Its window was backed with 
mottled blue paper to represent the sky. The 
floor was billowed with soft, white cloth 
sprinkled with diamond dust, presenting a very 
good imitation of waves. In the background was 
a jagged cutout of cardboard showing an espe- 
cially high wave. On a pedestal behind the big 
wave was placed a large electric fan. Suspended 
above the fan was a show card with the words 


“A Cool Wave Is Here.” 
Crowpos Like Pusu-Burron DEMONSTRATIONS. 


Among the simulated billows on the floor of 
the same window were placed several small desk 
fans with a card bearing the admonition, “A 
breath of the sea—Get a six-inch fan and keep 
cool—Only $6.25.” Above the blue-paper clouds 
on the wall floated an American flag whose folds 
were kept in motion by an electric fan. Another 
window was dressed to represent a student’s den. 
An oak table was covered with a leather throw 
upon which rested a rack of books, a student’s 
lamp and an electric fan. A comfortable chair 
was placed beside the table, and conveniently near 
was a fully equipped smoker‘s stand. A show 
card advised, “Don't wait for the weatherman— 
create your own cool wave.” The price of the 
fan was included on the card. 

One dealer hung outside his store a long panel 
hearing a huge red interrogation mark which cov- 
ered the length of the panel. Over this was 
painted in black letters, “Hot? Then get cool! 


Merely press the button.” An arrow led to the 
button below the sign. This button was con- 
nected by a cord to an electric fan resting on a 
bracket above the panel. As long as the button 
was pressed the fan would revolve and send a 
current of cool air about the person or crowd be- 
low. Needless to say that it proved a profitable 
selling device. This dealer expects to vary the 
display from time to time. 

The Southern California Electric Co., Los An- 
geles, recently used the push-button device to at- 
tract attention to its appliances, particularly the 


r 
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Arrangement of Fourth of July Window Display by Kim- 
ball Electric Co., Oakland, Cal. 


electric fans. In the background was suspended 
a large flag and in front of it a number of electric 
fans were placed. A show card read: “Best 
fan for home use. Pleasing in appearance, great 
in economy, light in weight; gives the most 
breeze for the least consumption of electricity.” 
Set in standards were several flags kept in motion 
by the fans. Down in front were a number of 
small desk fans. Over the card in the back- 
ground was suspended an incandescent lamp with 


_ a blue shade. In the center of the display, on a 


mound of blue velvet, was a wireless outfit. A 
push button was attached to the outer side of the 
window with a card which read: “Run the elec- 
tric appliances by means of wireless control. 
PUSH THE BUTTON.” The pushing of the 
button caused the lamp to flash, the wireless out- 
fit to spark, a sewing machine motor to run and 


dit Google 
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the fans to whirl.” Cards attached to each article 


gave the prices. 
Two OTHER WINpow Displays FEATURING 


The Kimball Electric Co., Oakland, Cal., 
dressed a very effective fan display for its Fourth 
of July window. Over a tall pedestal was draped 


1| 


Effective Lamp and Fan Disptay by Nielson-Smith Elec- 
tric Co., Santa Barbara, Cal. 


a big flag. Placed on smaller pedestals and on 
the floor were a number of electric fans of dif- 
ferent sizes, all in motion. One show card ad- 
vised that, “If it isn’t in sight, it’s inside if it’s 
electrical.” Another card read: “Put electricity, 
the modern and dependable servant, to work in 
your home.” 

Another window display that included electric 
fans and created much interest was that of the 
Nielson-Smith Electric Co., Santa Barbara, Cal. 
The large window had a shelf extending the en- 
tire length of the back and sides. It was covered 
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with a green cloth upon which were shown incan- 
descent lamps boxed and unboxed. A border of 
fHame-colored velvet extended around the floor, 
and on this were deposited a number of the 
lamps. On a central mound of flame-colored 
velvet rested half a dozen small electric fans 
while larger fans were placed on either side. At- 
tractive show cards increased the value of the 
display. 

One of the most effective uses to which. the 
electric fan was placed this summer, particularly 
at inland water resorts, was to drive away mos- 
quitoes from porches and verandas as well as 
from the beds at night. Not alone did the fans 
keep off the mosquitoes, but thev also chased the 
Lugs pecuhar to most water resorts. 

Schelly & Brothers, Allentown, Pa., used the 
telephone effectively this year as a means to seli 
electric fans to people who found it inconvenient 
to visit the store. This firm prepared a form let- 
ter, giving each one a personal touch by writing 
in the addresses on the typewriter, and sending 
them to a select list of home owners. The letter 
was as follows: 

Dear Madam:—Probably vou have had it in 
mind frequently to buy an electric fan for these 
hot days, but vou could not find time to come 
down to the store—or perhaps it slipped your 
memory when down town. 

TELEPHONE—Its the easiest way, and you 
will get as prompt attention, equal service, and 
we guarantee satisfaction the same as if you 
called personally. Just ring up Main 1333. 

Gordially yours, 
Schelly & Brothers. 


Such a letter could be rearranged to apply to 
the use of the fan for drying fruits and vegeta- 
bles. or for winter use in ventilating, circulating 
heat, drying clothes on rainy or wintry wash 
davs. Thus would the all-year round use of the 
electric fan be stimulated. 
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Window Displays With Local Angle May Be Madeto Sell 
More Appliances for the Dealer 


One Indiana Contractor-Dealer Proves the Value of Localizing His 
Displays by Showing Names and Addresses of Customers in His City 


By FRANK H. WILLIAMS 


Localizing the window display, while seldom 
indulged in by electrical contractor-dealers, has 
proved an excellent drawing card wherever tried. 
It is a departure from the usual style of window 
displays, but it is one that has proved valuable in 
other lines because anything of a local nature, 
even in the newspapers, attracts first attention. 
It seems to be a trait of human nature to want 
to know what your neighbor is doing. ` 


Recently the Edmunds Electric Co., Fort 
Wayne, Ind., proved the value of a localized win- 
dow display as a sidewalk attraction and business 
stimulator. An electric washing machine was 
placed in the window and set to work churning 
up a billow of suds. The motion naturally at- 
tracted a great many people whose interest al- 


most immediately became riveted upon a show- 
card which read: 


Look at the map next to this placard. See the 
red stars on the map. Notice that each star is 
numbered. Now look at the corresponding num- 
ber on this placard. You will see that opposite 
each number is the name of an individual. Each 
ot the persons named on this placard is the 
happy owner of one of these Blank washers. 
Whom do you know in your neighborhood that 
is an owner of this kind of washing machine? 
Then resolve to make your own home brighter, 
too, by bringing into it a Blank washer. 


As long as this interesting display remained in 
the window there was a large crowd to be found 
in front of it. The appearance of the names and 
addresses of people who had purchased one of 
the washers, together with the location of their 
homes on the map proved attractive to hundreds 
of people every day, and this interest resulted in 
a large number of sales for the washer which 
might not have been made but for the unusual 
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local appeal. This method should prove equally 
good in any small or medium-sized city where the 
residents are more or less acquainted with, or 
know of each other. | 


SPECIAL WEEKS FOR LOCALIZED DISPLAYS. 


The idea does not necessarily need to be ap- 
plied to washers alone. It could be used with 
equally good success for vacuum cleaners, electric 
langes, sewing machines and any large appliance 
which is not sold in such large quantities as to 
obliterate the street lines if all the purchasers 
were designated on the map with red stars. 

As a variation from the above idea the elec- 
trical dealer may arrange to have an “Old Cus- 
tomers’ Week.” For a week in advance, the spe- 
cial week may be announced upon a showcerd 
placed in the window display, and reading about 
as follows: 

Next week we are going to have an “Old Cus- 
tomers’ Week.” We want to secure as many 
names as possible of customers who have been 
trading with us for one, two, three years or 
longer. So, during the week we are going to 
have a registration booth in which we hope vou 
will register and state the length of time you 
have been trading with us. To every customer 
who registers we will present a carnation. Re- 
member we want you to register whether you 
have been trading with us a long time or not. 
We are going to put in this window next week 
the names. and addresses of some of the people 
who have been our patrons for the longest time. 
In addition we are going to have a display of 
some old-time electrical appliances. This display 
will be of especial interest to you because it will 
show the immense advances which have been 
made in the manufacture of electrical household 
conveniences. We will also have some old-time 
photographs of the city on display which should 
prove of interest to every resident as well as 
every visitor here. 

Another suggestion to follow the above dis- 
plays would be to arrange a display of the most 
popular sellers in the stock of appliances carried 
by the store. If the store sells a large number 
of percolators, for instance, it may include a per- 
colator in the display and let a card tell some of 
the comments made by purchasers as to why thev 
like it. The same policy may be followed with a 
toaster, a vacuum cleaner and several other pop- 
ular appliances. When the display is arranged 
a large showcard may be displayed with some- 
thing like the following: 


OUR SIX BEST SELLERS! 

Here are the electrical appliances that local 
people seem to like best of all, judging from our 
sales. And here are some of the reasons they 
give for their preferences. What sort of an 
electrical appliance would YOU like in your 
home? Come in and talk to us about it. We 
have it at the price you want to pay. 

There are many other angles to which the lo- 
calization of window displays may be put. and 
which can be developed to conform with the loca- 
tion and class of custom of the different con- 
tractor-dealers. 7 


ASK PERMISSION TO USE ILLINOIS 
RIVER POWER. 


According to advices from Washington, D. C., 
under date of Sept. 18, the Federal Power Com- 
mission has received a license application from 
the state of Illinois for the utilization of poten- 
tial water power on the Illinois river in conjunc- 


tion with the construction of the projected lakes- 
to-gulf water route. The plans provide for four 
power plants on the river to develop a minimum 
of 40,000 hp. Their construction will be carried 
out in connection with the development of a nav- 
igable course on the river ‘to connect with the 
Chicago sanitary canal at Lockport, Ill. Formal 
license for this project also will be issued at an 
early date, it 1s stated. 


HYDROELECTRIC DEVELOPMENT OF 
WATER POWER. 


The National Water Power bill, permitting 
hydroelectric development of waters under fed- 
eral control, points a way to the solution of the 
fuel problem, according to William A. Gaston, 
chairman of the board of the National Shawmut 
Bank of Boston, as New England water alone 
can supply 2,000,000 hp. 


PUSH-BUTTON ALWAYS EFFECTIVE 
IN WINDOW DISPLAY. 


The idea shown in the accompanying illustra- 
tion, furnished by the Westinghouse Electric & 
Manufacturing Co., is by no means new, but it 
is always effective in a window display if prop- 
erly executed. This is a very good example of 
playing upon a person's curiosity, or their desire 
to push the button and see things operate under 
their control. 

This window is well arranged and shows all 
the appliances to good advantage. Pasted on 
the glass front is a card with a push butten in 


Not New, but Always Effective Method of Attracting 
Attention to Window Display. 


the center of it. Qn the card above and below 
the button are the words, “Push Here—Wire- 
less Control.” Pasted on the glass in various 
other places, and all pointing directly toward the 
button, are flaming arrows of paper on which is 
printed, “Push the Button.” 

In the display are a clothes washer and 
wringer, two portable sewing machines, a vac- 
uum cleaner, electric fan, “Cosy Glow” air 
heater, incandescent lamps. etc. At a push of 
the button all of the machines are set in opera- 
tion, the heater sends out a warm glow and the 
lamps begin to flash. This continues as long as 
the button is pressed—and it was kept pretty 
busy every day it was installed in this particular 
window. 


September 25, 1920. 


ELECTRICAL REVIEW 497 


QUESTIONS AND ANSWERS 


Readers Are Invited to Submit Contributions Pertaining to Electrical Matters to This 
Department — Payment Will Be Made for All Answers Printed 


Questions. 


No. 497.—UserE OF REACTORS ON TRANSMISSION LINES. 
—What are the factors which govern the size of a 
reactor that should be installed on a transmission cable 
to give protection from grounds? Do reactors that are 
suitable for protection against short-circuits give the 
same degree of protection against grounds? Are re- 
actors essential or useful on well constructed overhead 
lines? Can overload relays be safely eliminated on lines 
that are properly protected by reactors?—A. B. R, 
Peoria, Iil. 


No. 501.—CREOSOTE TREATMENT OF CROSSARMS.—Does 
the treatment of crossarms with creosote add anything 
to the safety of a 2390-volt line in case an insulator is 
broken allowing the bare wire to fall on the arm?- Will 
the treatment of the pole with creosote tend to prevent 
a leak to ground under similar circumstances? Will the 
effect be different for higher or lower voltages °— 
V. N. H., Cedar Rapids, Ia. 


No. 502. —SUITABLE OIL For Motors.—We have been 
having considerable trouble with the heating of bear- 
ings on motors operating in a fruit-canning plant. Dif- 
ferent grades and mixtures of oil have been used with- 
out satisfactory results. Is not a regular motor oil 
superior to machine oil for this purpose? Also, is it not 
common practice to use a heavier-bodied oil for large 
motors than for smaller ones I would like to know of 
a good test for motor oil.—G. L. G., Holcomb, N. Y. 


No. 503.—METERING COMBINED POWER AND LIGHTING 
Loav.—Will someone kindly explain how a metering 
equipment should be laid out to properly measure the 
power delivered to a combination of lighting circuits 
and three-phase motors? Service is supplied from a 
delta-connected bank of three 15-kw. transformers. The 
lighting load, which has a maximum demand of about 
4 kw., is connected between the two sides and neutral 
of one of the transformers. This lighting load varies 
irom a small amount during most of the day to the 
maximum for about three hours. The power load con- 
sists of seven 3-hp. motors, four §-hp. motors, two 
7.5-hp. motors and two 10-hp. motors. 

The motors are all three-phase, 220-volt induction 
motors and do not all operate at the same time. The 
lighting circuits operate on the 220-110-volt, three-wire 
system, and are often badly unbalanced. Maximum 
demand must be measured as well as the total power 
consumed.—J. O. R., Kansas City, Mo. 


No. 504.—ContrRoLttinc Motor From Two LocatTIONs. 
—I have a 5-hp., induction motor which is started from 
half-taps on a three-phase transformer bank by means 
of a three-pole, double-throw switch. Will someone 
please show how such a motor can be started and 
stopped from two different locations?—N. W. C. Den- 
ver, Colo. 


Answers. 


No. 491.—ParaceLtinc Bertren Exciters.—Consider- 
able difficulty is experienced in paralleling the exciters 
in the plant where I operate. There are two 100-kw. 
alternators direct-connected to Corliss engines in this 
plant. There is a 20-kw. exciter belted to each engine. 
These exciters carry a small amount of d-c. load dur- 
ing the day aside from serving as exciters. Our prac- 
tice in paralleling is as follows: With one machine 
running and connected to the system, the second ma- 
chine is brought up to proper speed as indicated by the 
synchronizing lamps. The incoming exciter is then 
brought up to voltage a little above the exciter-bus 
voltare and then connected. The second alternator is 
brought up to proper voltage a little above the main bus 
and cut into service. 


In the period just before connecting in the second 
alternator, the two exciters sometimes give trouble. 
They will shift the load from one to the other, some- 
times slowly and sometimes quite rapidly. Will some- 
one tell me what the cause of this 1s and how this con- 
dition can be overcome? These alternators have to be 
paralleled every day and the exciter trouble is quit 
annoying.—J. C. B.. Cincinnati. | 


Answer.—Obviously the trouble experienced 
in this case is with the exciters rather than with 
the alternators. The writer assumes that the 
exciters in question are compound-wound ma- 
chines in accordance with standard practice. Un- 
less machines of this type have exactly the same 
external characteristics, their parallel operation 
is very unstable, one machine often carrying a 
great portion if not the entire load. This ten- 
dency may be corrected by varying the series-field 
shunt so that both machines have the same char- 
acteristics. The best method of parallel connec- 
tion and operation requires the use of an equal- 
izer bus to connect and balance the series 
windings, thus making regulation of load divi- 
sion practically automatic. 

It is evident that the machines described are 
unstable in their parallel operation because of 
unequal series-field strength—W. F. P., Atlan- 
tic, Mass. | 


No. 498.—Motor-OperaTepD CENTRIFUGAL Pump.—l 
have recently re-installed a motor-driven centrifugal 
pump end have had a considerable amount of trouble in 
trying tc make it operate. This pump is “riven by a 
three-phase 5-hp. induction motor having a synchronous 
speed of 1200 r.p.m. The pump, as originally installed, 
delivered water from a tank at about the same clevation 
as the pump suction to another tank located 25 ft. 
above. As now installed, the pump has to raise the 
water only 7.5 ft. but continually blows the fuses and 
heats up badly. The motor is not grounded or short- 
circuited and the pump seems to he in good order. I 
have increased the suction and discharge lines from 
2-in. to 3-in. pipe without relieving the trouble. What 
can be the cause of the difficulty?—B. R. D., At- 
lanta. Ga. 


Answer. —One of the peculiarities of the cen- 
trifugal pump is that the power required varies 
inversely with the discharge head; that is, the 
pump would consume maximum energy when 
discharging without any pipe attached. In this 
case the length of the discharge pipe has been 
altered and therein probably lies the trouble. A 
constant-speed motor is suitable only when work- 
ing conditions are constant, and if the delivery 
varies when using a constant-speed motor it 1s 
liable to be considerably overloaded. It is im- 
portant that the pump be operated at its designed 
flow as nearly as possible. The formula, P = 
0.0003 H I, may be used to compute the power 
required to run a pump. In this formula, P rep- 
resents the horsepower required, / represents the 
discharge in cu. ft. per min., and H represents 
the total head in feet (including friction head). 
—J. S.. Cumberland, B. C. 
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Answer—The pump in question doubtless is 
of the volute type designed for a speed of 1200 
r.p.m. and a 25-ft. head. The usual character- 
istics of a pump of this description are such that, 
with constant head, the volume of water dis- 
charged will vary as the square of the speed, and 
with constant speed it will vary inversely as the 
square of the head. The head is therefore pro- 
portional to the square of the speed, the volume 
being proportional to the speed. 

The driving power required will vary directly 
with the product of capacity and head, or as the 
cube of the speed, and it follows that the load on 
the motor will increase as the head is reduced by 
an amount depending on the pump design. 

Assuming the pump capacity to be 300 g.p.m. 
at a speed of 1200 r.p.m. and 25-ft. head, when 
the head is reduced to 7.5 ft.. with the speed re- 
maining constant, the volume will be inversely 
proportional to the squares of 25 and 7.5, respec- 
tively, or more than IJ times as great. 

Allowing for the increased friction head. the 
pump at 7.5-ft. head would probably deliver 3000 
g.p.m. Figuring from the formula, //p. = 
(G X H)/(39600 X E), where G = gallons dis- 
charged per min., H = head in feet, and E = 
efħciency of pump, the motor load may be calcu- 
lated in horsepower. 

With an efficiency of 50% it would require an 
input of about 11 hp. to drive the motor with the 
pump operating under the 7.5-ft. head. Thus the 
motor is subjected to an overload of 100%. 

As a remedy, it is suggested that the speed of 
the pump be reduced to about 500 r.p.m., the 
actual speed required being determined by trial. 
Trial speed determination is desirable since the 
efficiency varies with different speeds. A valve 
may be placed in the discharge line and throttled 
down until the gauge shows a pressure corre- 
sponding to a 25-ft. head. Under these condi- 
tions the power required and the discharge will 
be the same as before the change in head was 
made. A new impeller for 7.5-ft. head, which 
would correct the conditions, doubtless could be 
secured from the pump manufacturer.—S. D. S.. 
Columbus, O. 


No. 495.—Syncuronous Motor as A CONDENSER.— 
Will someone please explain for me just how it is 
that a synchronous motor acts like a condenser? I 


_have read any number of articles on the use of motors 


as condensers, but have never had a clear explanation 
given as to how such an effect is produced.—R. H. N., 
Peoria, Ill. 


Answer.—The reason for the action of a syn- 


-chronous motor as a condenser is not clearly ob- 


vious without a study of the magnetic circuit of 
the motor. Fig. 1 represents a two-pole motor 
with one coil on the armature, this being a svn- 
chronous motor in its simplest form. Fig. 2 is a 
developed diagram: of Fig. 1. Conductor 4 is 
under the center of the N pole, and when 4 car- 
ries current the flux due to this armature current 
bucks, and partly neutralizes, the main field flux 


- on one side of the wire. It also adds the same 


amount to the main field on the other side of the 
Wire, resulting in a net unchanged field. 

Next consider position A’ of the armature 
Wire. Here the flux due to the armature current 
bucks and decreases the main field under the 
right side of the N pole. resulting in a net total 
reduction of the main field fux. The flux due to 
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A’ on its right side does not affect the main field. 
as it is not in its sphere of action. In position 
A’ the current in this conductor is leading. It is 
assumed in both positions, A and 4’, that the cur- 
rents are a maximum, and obviously the induced 
voltage in the conductor is a maximum in posi- 
tion 4. It therefore follows that the current in 
position .4 represents unity power-factor of the 
power supply, and position 4’ represents a lead- 


N S N 


i J SA 
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Fig. 1.—Diagram Representing a Synchronous Motor in 
the Most Simple Form. 


imge current, the current reaching its maximum 
value before the position .4 where the voltage is 
a maximum, 

In a motor the line voltage and induced voltage 
are sensibly equal, the induced voltage beimg rep- 
resented by the equation E = Q X N X n, where 
Q == field flux, V = turns on the armature and 
n == frequency of supply in cycles per second. 
For a given system 1 is fixed, say at 25 cycles, N 
is also fixed and Æ is constant within a few per 
cent. Then Q must also be practically constant. 
In the position «1% of the armature conductor, 
however, Q has been reduced by the demagnetiz- 
ing-effect of the current in 1’, which is a leading 
current, and to make up the necessary field flux 
so that / may equal Q X N X n the field flux 


Fig. 2.—Diagram Showing a Development of Fig. 1. 


must be increased. This can only be done by 1m- 
creasing the field excitation or field current. | 

Conversely, if the field excitation 1s arbitrarily 
increased the excess field flux must be beaten 
down, or reduced, so that the net field, Q, 1s still 
the same. This can only be done by a leading 
current in the armature of sufficient magnitude 
to neutralize the excess of Q over that corre- 
sponding to normal conditions where E = Q X 
N Xn. In other words, the leading current 1S 
produced by the necessity of maintaining Q prac- 
tically constant. This leading current must be 
drawn from the line, and under these conditiens 
there results an over-excited synchronous motor 
drawing leading current from the supply and so 
acting like a condenser.—I. W. G., New York 
City. l 
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BOOK REVIEWS 


“Handbook for Electrical Engineers.” By Harold 
Pender, New York: John Wiley & Sons, Inc. Cloth, 
2023 pp. (4.25 ins. by 7 ins.) with many illustrations 
and tables. Supplied by Electrical Review Publishing 
Co., Inc. | 

This handbook has been prepared primarily for 
the practical engineer. All material has been ar- 
ranged for easy location, and all theoretical dis- 
cussions have been segregated into separate arti- 
cles. In articles dealing with practical matters 
only enough 1s said of theory to indicate the gen- 
eral principle of which the matter in hand may 
be a specific application. Although prepared for 
electrical engineers, the handbook 1s so arranged 
and includes such information as to be valuable 
to mechanical, civil and mining engineers and 
others. 

A large amount of space is devoted to mechan- 
ical and civil engineering problems that are some- 
what related to electrical engineering work. Nu- 
merous mathematical relations and tables such as 
logarithms, trigonometric tables, hyperbolic func- 
tions, exponential functions, derivatives, integ- 
rals, indeterminate forms, etc., are given. 

One of the features of this work is the ar- 
1angement of material, all subjects being laid out 
in alphabetical order. The first article deals with 
abbreviations and the last one with X-rays. Pe- 
tween these two articles is presented a clear and 
concise treatment of matters of all kinds pertain- 
ing to or related to the electrical science. 

The paper and printing are good, the illustra- 
tions are clear and well chosen, considerable 


pains having been taken to prepare a truly useful 
book. 


“House Wiring.” (Third edition.) By Thomas 
W. Poppe, New York: The Norman W. Henley Pub- 
lishing Co. Flexible cloth, 208 pp. (6 ins. by 4 ins.) 
with 160 illustrations. Supplied by Electrical Review 
Publishing Co., Inc., for $1. 

This book is prepared primarily for those 
persons who are desirous of obtaining a prac- 
tical knowledge of the installation of electric 
lighting and power systems. Only practical 
examples of work are included, and the author 
has treated the subject in a clear, non-technical 
manner, easily understood by the reader. 
Throughout the book the various illustrations 
help to make clear the different operations de- 
scribed. i 

This work will prove of special value to ap- 
prentices, helpers and electricians. The ad- 
vanced electrical worker will also find many 
things to interest him, as many labor and time- 
saving operations and diagrams are illustrated 
and described. l 

The addition of the chapters on telephone 
wiring, wiring in concrete construction, conduit 
bending and motor wiring add to the value of 
the present edition. Separate chapters deal 
with plans and layouts of electrical work, flexi- 
ble metallic wiring systems, rigid conduit, com- 
bining flexible and rigid conduit, wiring and 
switch diagrams, grounding conduit systems, 
knob and tube work, bell wiring and appliances, 
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burglar-alarm wiring, telephone wiring, conduit 
bending, wiring in concrete construction, d-c. 
motor connections, and motor wiring. 

Illustrations and descriptive matter show 
house-wiring plans, various pieces of equipment, 
methods of doing ordinary work, the method of 
controlling lamps from one, two, three or more 
locations, wiring for intercommunicating tele- 
phone systems, etc. 


“Electrical Trades Directory and Handbook, 1920, 
The Blue Book,” British, (38th edition.) London: 
Benn Brothers, Ltd., & Bouverie St, E. C. 4. Cloth, 
1445 pp. (© ins. by 9% ins.). Supplied by Electrical 
Review Publishing Co., Inc. 

This volume is a complete directory of the 
electrical industry in Great Britain and an ab- 
breviated directory of the industry in British 
possessions and Asia, Africa, Europe, Central 
and South America, and the United States. The 
section devoted to Britain contains 1266 pp. A 
section is devoted to the colonies and another to 
the foreign or continental countries. The Brit- 
ish section contains three general subdivisions, 
one devoted to the handbook, another to the 
alphabetical directory, and the third to the classi- 
hed directory. In the handbook is contained 
such matter as patent Jaw, tabular matter used 
by the industry, testing rules, custom duties, in- 
ternational telegraph agreements and rules, Brit- 
ish societies, colleges, officials of electrical organ- 
izations, digest of laws and ordinances affecting 
the industry, wiring rules, etc. One of the im- 
portant but minor features is the portion show- 
ing the standard symbols for switches and con- 
nections, and for miscellaneous gear and parts of 
machines, and the svmbol letters for instruments. 
The section devoted to the United States con- 
tains an alphabetical and a classified directory 
of engineers and manufacturers, 


“A Course in Electrical Engineering, Volume 1, Di- 
rect Currents.” (First edition.) By Chester L. 
Dawes. New York: McGraw-Hill Book Co., Inc. 
Cloth, 496 pp. (514 ins. by & ins.), profusely illus- 
trated. Supplied by Electrical Review Publishing Co., 
Ine. 

This book is prepared specifically as a text on 
electrical? engineering. Naturally it is a treat- 
ment of direct currents, being the first volume 
of a two-volume series. The fourteen chapters 
contain material beginning with the theory of 
magnetism and ending with power distribution. 
The subjects considered in the intermediate 
chapters are, in order, electromagnetism, resist- 
ance, Ohm's law and the electric circuits, battery 
electromotive forces, primary and secondary bat- 
teries, electrical instruments and measurements, 
the magnetic circuit, electrostatics and capaci- 
tance, generators, generator characteristics, mo- 
tors and losses and operation. 

The book is peculiarly free from confusing 
formulas and is, in consequence, adapted to be- 
ginners and others who have not had training in 
calculus. The necessary formulas are developed 
from the definitions of the laws of magnetism. 
Throughout the book considerable space 1s allot- 
ted to the application of theory to actual condi- 
tions encountered by the practical man. An ap- 
pendix contains nearly 500 problems to be 
solved. 3 
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NEW APPLIANCES 


Newly Developed and Improved Electrical and Mechanical Apparatus, Appliances, and Devices 


Now Being Placed on the Market 


Portable Potentiometer-Type 
- Low-Voltage Meter. 


Ti testing ornetic? and routine main- 
tenance work the four chief requisites 


of the electrical equipment used are 
simplicity. ruggedness, accuracy and 
portability. The “Millivolter,”” being 


marketed by the Pyrolectric Instrument 
Co. Trenton, N. J., was developed to 


s 


View Showing the Case, Scale and Regu- 
lating Devices of the ‘Millivoiter.”’ 


supply the need for a self-contained and 
sturdy precision meter which would 
measure potentials up to one volt on the 
potentiometer principle, and with a min- 
ımum amount of manipulation. 

The “Millivolter” is an instrument 
for measuring voltages without draw- 
ing any current from the source being 
measured at the time the measurement 
is taken. The voltage being measured 
is opposed by a voltage obtained from a 
dry cell, the instrument voltage. being 
regulated by resistances. When the two 
voltages are equal, as indicated by read- 
ing of the instrument, 
pressed and the current flowing in the 
standard resistance is measured. The 
instrument scale is so marked that the 
instrument indicates directly in milli- 
volts the voltage between the two points 
to which the meter terminals are ap- 
plied. This instrument does not require 
the use of a standard cell and is guar- 
anteed to be accurate within 0.2% ot 
full scale reading. 

As may be noted from the illustra- 
tion, there are but three adjusting 
devices to manipulate. The small switch 
in the upper right hand corner controls 
the range. It is provided with three 
clearly marked points giving ranges of 
0 to 10, 0 to 100, and 0 to 1000 milli- 
volts. The knob in the lower right- 
hand corner controls, by means of a 


-rheostat, the voltage opposing the un- . 


known voltage. The button in the low- 
er left-hand corner controls the meter. 
When this button is up the meter indi- 
cates the state of balance existing be- 
tween the unknown voltage and the in- 
ternal voltage of the instrument. When 
this button is depressed the meter indi- 
cates the value of the unknown voltage. 


a button is 


provided a balance was obtained at the 
time it was depressed. An instrument 
of this type is useful in meter testing, 
armature testing, current measurement 
and in a great variety of places where 
the ordinary millivoltmeter has been 
used in the past. 


Two-in-One Double-Service 
Plug. 


The Union Appliances Co.. 103 Mott 
street, New York City, has placed on 
the market a new type of double-ser- 
vice plug. The device consists of one 
standard Edison-base plug and two 
‘standard receptacles. It is made of 
fiber throughout, with the exception of 
the current-carrying parts, and has a 
rating of 660 watts. 


Renewable Electric Fuse. 


A type of fuse plug, said to be 
quickly renewable, is being placed on 
the market by the Ree-Nu-It Electric 
Manufacturing Co., New Bedford, 
Mass. The fuse wire runs diagonally 
through the plug, being held between 
washers and a nut at the top and by 
a wedge button at the bottom. 

To make the renewal, the fiber top 
is unscrewed and the brass nut loos- 
ened sufficiently to remove the end of 
the burned-out fuse. The bottom end 
of the old fuse is removed by simply 
taking out the wedge button. Insert- 
ing new fuse wire is the next step and 
then the brass nut is tightened and the 
wedge button inserted again. The fiber 
top is screwed on and the plug is ready 
for use without further adjustment. 


Extension-Arm Electric Washing 
Machine. 


Simplicity of construction, portable 
adaptation of the washing unit and a 
retail price little more than one-third 
that of other machines for the same 


Electric Clothes Washer. 


“Universal” 


purpose, are features of the “Universal” 
electric clothes washer now being 
placed on the market by the Universal 
Utilities Corp., Alpena, Mich. This 
machine is all metal, the regular tub 
and cover supplied with the machine 


being of rust-proof galvanized iron. 
The washing unit, which consists of 
universal motor, adjustable extension 
arm and perforated one-way cylinder 
with baffles, may be taken out of its tub 
and adjusted to fit in any standard size 
of stationary laundry tub or in the 
bathtub. i 

The zinc cylinder contains 2918 cu. 


Motor and Extension Arm of “Universa!” 
Clothes Washer. 


ins. of washing space, and is designed 
to wash six sheets or their equivalent. 
The machine, including the motor, 
weighs but 51 lbs., and may be stowed 
away in a closet or under the sink or 
kitchen table. When so specified, a spe- 
cially designed motor is provided that 
will operate with a 32-volt private 
lighting plant. 


“Harco” Lineman’s Safety 
Blanket. l 


For use of linemen working near live 
wires, a safety blanket has been de- 
veloped by F. A. Hardy & Co., Chicago. 
It is composed of two thicknesses of 
steam-cured rubber between which fab- 
ric is inserted, the materials being vul- 
canized together in one solid sheet, 1/16 
in. thick and 36 ins. square. The edges 
are heavily beaded so that the blanket 
may be held in place on wires by wood- 
en clips. The blanket is pliable and 
can be carried under the workman's 
belt. 


Immersion Heater Protected by 
Brass Casting. 


The immersion-type water heater, 
shown in the accompanying illustra- 
tion, consists of nickel-chromium 
heating elements incased for protec- 
tion in a flat brass casting. This cast- 
ing is about 3 ins. by 6 ins. by 0.5 in. in 
size, and makes a simple and durable 
heater which is easily cleaned of sedi- 
ment that may be deposited from the 
water. When protected in this man- 
ner the life of the heating element is 
increased, requiring less frequent re- 
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newals than with the ordinary immer- 
sion-type heater, so the manufacturer 
states. This heater is well adapted 
for use with sterilizers, glue pots, 
paste kettles, stills, etc. 

Projecting at right angles from one 
end of the casting is a hollow exten- 
sien carrying locknuts and washers 


Immersion- Type Electric Water Heater. 


and. through which runs the extension 
cord. 

_ To install the heater, a 114-in. hole 
is drilled through the bottom of the 
container, and the heater is then in- 
serted from the top. The extension 
through which the cord is run pro- 
jects downward through the hole 
Tightening the nuts and washers 
holds the heater rigid and prevents 
leakage. 

By means of a snap switch on the 
heater cord heats of 1200 watts, 600 
watts and 300 watts may be obtained. 
If more than 1200-watts capacity is 
desired, two or more heaters may be 
used in the same container. Standard 
heaters are made for 110, 120 and 220, 
volts, and may be used. on d-c. or a-c. 
circuits. The heaters are manufac- 
tured by the Cutler Hammer Manu- 
orang Co. of Milwaukee and New. 
‘ork. 


The “Triplex” Fan and Heater. 


An interesting development in elec- 
tric radiators has just been announced 
by the Thermo-Fan Electric Co., Inc., 
who have placed on the market a 
combined fan and heater called the 


Electric Heater and Fan in a Single Unit. 


“Triplex.” A special nichrome heater 
coil is attached to the guard of a 
standard electric fan, and the operation 
of the “Triplex” blows the air of the 
room through the coil, heating it and > 
circulating it through the room. 


ELECTRICAL REVIEW 


This device provides a source of heat 
that does not merely warm a corner, 
and it 1s not necessary to sit in front 
of it to feel the heat. It actively warms 
the air of the room by raising the 
temperature of the air and distributing 
it thoroughly, according to the claims 
made. The “Triplex” attaches to any 
socket, plugged in with a current tap, 
giving ‘independent connection to fan 
and heater. The fan and heater oper- 
ating together consume 660 watts for 
the domestic size, other types having 
Capacities in proportion. 

The advantages of the “Triplex” are 
apparent. The domestic size, utilizing a 
6-in. fan, provides an effective electric 
heater for auxiliary service. The fan 
operated with the heater turned off 
blows a strong cooling breeze, and the 
heated breeze is ideal for drying the 
hair, drying the clothes on wet wash 
days or for many other similar pur- 
poses. The “Triplex” in larger sizes 
is being made for drying photographic 
work, printing, oils, tabacco, spaghetti 
and in many other processes where a 
circulating heat is needed that is under 
absolute control. The S. O. S. Electric 
Sales Co. of 2 Columbus Circle, New 
York City, are general selling agents 
for this device. 


Bushing With Housing for Out- 
door Transformers. 


The General Electric Co., Schenec- 
tady, N. Y., has developed a new type 
of bushing for outdoor-type transform- 
ers of moderate voltage. This bush- 
ing, which has received the approval 


Bushing for Outdoor Transformers. 


of the inspection department of the 
Associated Factory- Mutual Fire In- 
surance Cos., should make it possible 
to dispense with transformer houses. 
These transformer houses are specified 
in some localities by insurance com- 
panies, their construction being deter- 
mined by insurance requirements and 
safety considerations. 

The scheme provides that all cir- 
cuits, generally above 600 volts, be 
brought to the housing in inclosed ca- 
bles. This cable is above ground in a 
metal duct which is securely fastened 
to the transformer cover, all exposed 
parts being at ground potential and 
waterproof. The waterproof feature 
is essential, from the Underwriter’s 
standpoint, in making it safe for fire- 
men to play streams on burning build- 
ings near the transformers without 
danger. 

Since the circuits to the transformer 
will generally consist of waterproof 
lead-covered cable, provision is made 
in the cuthoerd portion of the housing 
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for inclosing a standard and bell cor- 
responeing to the circuit voltage. 

he lower portion of the bushings 
1s similar to the standard General Elec- 
tric high-voltage bushing, while the up- 
per portion is shown‘in the illustration. 
Ample clearance is provided in the 
housing. The transformers receive 


p- aa i 


Housing Over Transformer Bushings. 


standard high-potential test with hous- 
ings in position and without any tap- 
ing or other insulation on the bushings. 
The use of these transformers is only 
limited, as regards voltage, by the 
voltage limits of the underground 
cable. 


Another Series of Condulets. 


To meet the demand for a condulet 
having an unusually long cover opening 
and big wiring chamber, the Crouse- 
Hinds Co., of Syracuse, N. Y., have de- 
signed a series known as the “Mogul” 
series of condulets which are shown in 
their Bulletin No. 1000 N. These con- 
dulets are designed to avoid kinking 
heavy wires or cables when pulling in 
or feeding through a conduit system, 
and to afford ample space for making 
splices or taps. 

“Mogul” condulets, though liberal in 
their proportions, do not materially af- 
fect the general outline of the conduit 
system. Their hubs have integral bush- 
ings and tapered threads. Fastening 
screw holes are located at the ends of 
the cover openings. They are made in 
cight types, each type in eight conduit 
sizes ranging from 1 to 4 ins. 

There are four sizes of composition 


“Mogui” Condulet With Four-Hole Cover. 


and cast-iron covers, each size being 
common to two sizes of “Mogul” condu- 
let bodies. The composition covers are 
made with from one to nine wire holes; 
also blank, which can be drilled by the 
user as required. The cast iron covers 


“Mogul” Condulet With Side Outlet. 


are made in two types; with gasket, or 
without gasket. The gasket is made of 
round rubber, cemented into a groove 
in the cover. The cover-fastening screws 
are furnished with and secured to the 
cover. 
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LATEST APPROVED APPLIANCES 


Approved by Underwriters’ Laboratories, Following Examination and Tests Conducted Under the 
Standards of the National Electrical Code 


Appliances, Resistance—A Ilen-Brad- 
ley Co., Milwaukee. Listed July 27, 
1920. 

Battery-charging rheostats for use 
in charging automobiles and signal 
batteries; Type L2120; size 2, 32 volts, 
15 amperes; size 12, 115 volts, 15 am- 
peres. 


Fittings, Fixture—Chicazo Electric 
Products Co., 4605 Ravenswood avc- 
nue, Chicago. Listed Aug. 20, 1920. 


Insulating support for chain fix- 
tures. 
Fittings, Outlet—Utility Fittings 


Co., 812 Walnut street, Philadelphia. 
Listed Aug. 13, 1920. 

“Utility” castiron fittings with two 
conduit entrances at right angles, hav- 
ing openings for drawing in wires 
with threaded closure cap; Type L, 
13, 34, 1, 114, 1% and 2 ins. 


Fittings, Vapor-Proof Fixture—V\. 
V. Fittings Co., Philadelphia. Listed 
July 13, 1920. 

Type 5, Series ALL, BLL, CLL, 
ELL, KLL, LLL, TLE, ULL, XLE; 
YLL, ALM, BLM, CLM, FLM, 
KLM, LLM, TLM, ULM, XLM, 
YLM, UM, YM, UML, YML. 


Fixtures—Sampson Axcess System, 
Inc., 434 Union street, Lynn, Mass. 
Listed Aug. 10, 1920. 

“Sampson Axcess System”; adjust- 
able electric fixtures, ceiling type. for 
use only with portable flexible cord. 


Fuses, Plug—Ward Electric Co., 
Philadelphia. Listed Aug. 13, 1920. 

Edison plug fuses, 0.30 amperes, 125 
volts. 


Ground Clamps—Kirkman Engi- 
neering Co., 484 Broome street, New 
York City. Listed July 30, 1920. 

“Kirkman” ground clamps for use 
with 3-in. rigid conduit or less. 


Car 


Heaters, Car—Consolidated 
Listed 


Ileating Co., Albany, N. Y. 
July 22, 1920. 

Consisting of heating units mounted 
in perforated sheet-metal cases: cross 


seat heaters, catalog Nos. 1112-JL, 
1112-JT, 1112-JK. 1118-JL, 1118-JT. 
1118-JK; longitudinal seat heaters, 


catalog Nos. 1118-JL, 1118-JT. 1118- 
IRK, 1124-JI, 1124-JT, 1124-JK, 1218- 
JL. 1218-JT. 1218-JK, 1224-JI.. 1224- 


JF, 1224-JK: cross-seat car heat- 
ers with tilting heat deflectors: 
cross and longitudinal seat heaters 


with 3-in. hangers, to be used onty 
when under side of seat is protected 
by fire-resisting, insulating material 
not less than '4-in. thick or by 0.04-in. 
sheet-metal with l-in. air space over 
same, 


Heaters, 


Curling Iron—American 
Electrical 


Heater Co., Woodward, 


. Burroughs and Cass avenues, Detroit. 


Listed Aug. 3, 1920. 
For 90 watts; catalog Nos. 111-13, 
115-17 and 601. 


Heating Appliances, Industrial and 
Laboratory— Prometheus Electric Co., 
511 West 42nd street, New York City. 
Listed Aug. 3, 1920. 

Electric heaters, 110-250 volts, with 
fusible members designed to open cir- 
cuit in event of abnormally high tem- 
perature resulting from absence of 
liquid; sterilizers, dental and surgical, 
maximum watts 750-950; Type Nos. 
520, 523, 526. 


Heating and Ventilating Units— 
Moline Heat Co., Moline, HI. Listed 
Aug. 6, 1920. 

“Univent;” consisting of metal cabi- 
net imclosing low-pressure steam ra- 
diator containing direct-connected, 


~_s 
> 


“Univent’? Heating and Ventilating 
Unit. 


motor-driven air blower: to be in- 
stalled at windows or wall openings 
for drawing air either from room 
after, or without passing it through 
radiator; motor rating 1/6 hp., 110 
volts direct current. 


Lamp Adjusters—Anderson Electric 
& Equipment Co., 154 Whiting street, 
Chicago. Listed Aug. 13, 1920. 

“Reelite’” automatic lamp adjuster; 
catalog Nos. 1523, 1528 and 1529. 


Outlet Plates—National Metal 
Molding Co., Fulton building, Pitts- 
burgh. Listed July 20, 1920. 

“National” steel and castiron outlet 
plates; catalog Nos. 2360-62. 


Receptacles for Attachment Plugs 


and Plugs—Bryant Electric Co., 
3ridgeport, Conn. Listed June 4, 
1920. 

“Bryant” and “Perkins”: Combina- 


tion for use on ranges, consisting of 
porcelain base provided with recep- 
tacles for two pluyz-type fuses and at- 


“air heater: 


tachment plug cap; 10 amperes, 125 
volts; catalog No. 136. Heater con- 
trol combination consisting of assem- 
bly of two or more of following parts 
mounted on single porcelain base for 
attachment plug, indicator-lamp_ or 
receptacle, and switch; 660 watts, 125 
volts, catalog No. 437; 5 amperes, 250 
velts; Spartan, catalog No. 117; 10 
amperes, 125 volts, catalog Nas. 398, 
413, 419, 438, 465, 467, 469, 495, 514-15 
and 518; Spartan, catalog Nos. 121 
and 558; 10 amperes, 250 volts. cata- 
log No. 466; 25 amperes, 250 volts. 
catalog No. 439. Switches for use 
with above devices are standard and 
labeled. 


Receptacles for Attachment Plugs 
and Plugs—Universal Electric Stage 
Lighting Co., 420 West 50th street, 
New York City. Listed July 30, 1920 

“Khiegel;” 100 amperes, 250 volts: 
catalog No. 1310. 


Receptacles, Medium  Size—Na- 
tional Metal Molding Co., 1110 Fulton 
building, Pittsburgh. Listed Aug. 6, 
1920. 

“National” porcelain shell: keyless, 
catalog No. 5500 


Rectifier—St. Louis Electrica! 
Works, 4060 Forest Park boulevard. 
St. Louis. Listed June 29, 1920. 

Vibrating rectifier for charging 
small storage batteries from a-c. sup- 
ply lines: 60 or 25 cycles, a-c: 6-12 
volts, 6-3 amperes d-c., Type MC. 


Switches, Push Flush— Ward Elec- 
tric Co., 1411 Walnut street, Philadel- 


phia. Listed July 27, 1920. 
ae single-pole; catalog No. 


Switches, Push and Rotary Flush— 
Hart & Hegeman Manufacturing Co.. 
342 Capitol avenue, Hartford, Conn. 
Listed July 26, 1920. l 

“H. & H.” double-pole. catalog Nos. 
3248. 3522, 3778 and 3778-L: four-wav. 
catalog No. 2264; electrolier. catalog 
Nos. 3511-13: remote control, 6 am- 
peres, 250 volts, catalog Nos. 2061-1. 
aT 3540, 3660, 3660-1.. 3661 and 


Switches, Surface—Hart & Hege- 
man Manufacturing Co.. 342 Capitol 
avenue, Hartford, Conn. Listed July 
27, 1920. 

“H. & H.” ceiling switches: pull. 


single-pole: catalog Nos. 3741-42: 
double-pole, catalog Nos. 3743-44: 


three-way, catalog Nos. 3745-46; two- 
circuit, catalog Nos. 3747-48; three-cid- 
cuit, catalog Nos. 3749-50. 


Heaters, Air—American Electrical 
Heater Co., Woodward, Burroughs 
and Cass avenues, Detroit. Listed 
Aug. 3, 1920. 

“American Beauty Quad Radiant” 
1320 watts, 250 volts or 
less: catalog No. 6224. 
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ACTIVITIES IN THE TRADE | 


Business Developments, Sales Agencies, Trade Literature and Miscellaneous Items Concerning 
| Electrical Manufacturers and Allied Business Interests 


The K. W. Battery Co. has leased a 
building at 514 West Fifty-third 
street, New York City, for a new 
local works. 


Welch Armature Co., Welch, .W. 
Va., plans to erect an electrical ma- 
chinery and repair plant, 50 by 90 ft., 
to cost $25,000. 


Newark Electrical Co., Newark, N. 
J. has filed plans for improvements 
and extensions at its establishment at 
223 Market street. 


Rumsey Electric Co., Philadelphia, 
has removed its works from 1231 
Arch street to 1007 Arch street, for 
increased facilities. 


Whalen Electric Co., 25 High 
street, Pawtucket, R. I., will install 
a new lighting system in the Cole 
block on Main street. 


Luthy Battery Co., Berkeley, Cal. 
of which W. O. Denny is vice presi- 
dent, plans to erect a plant for the 
manufacture of batteries on the Pa- 
cific Coast. 


Western Electric Co. is negotiating 
for a building for the establishment 
of a branch works at Baltimore. The 
proposed plant will comprise about 
30,000 sq. ft. of space. 


Clarksdale Machinery & Supply 
Manufacturing Co., Clarksdale, Miss., 
plans to erect a building to be used as 
electrical shop. J. H. Hooks is man- 
ager of the company. 


Victor Electric Co., 116-20 West 
Thirty-second street, New York City, 
is arranging for a consolidation of its 
interests with the X-Ray Supply Co. 
Edwin W. Kelly is secretary. 


Litscher Lite Corp., Grand Rapids. 
Mich., has increased its capital stock 
from $1,500,000 to $5,500,000. The 
company manufactures storage bat- 
teries and other electrical equipment. 


Bowers & Bartlett, Inc., 512 Twelfth 
Street, N. W., Washington, D. C., has 
been organized to manufacture a pat- 
ented electric washing machine, The 
company plans to operate a factory 
at Hyattsville, Md. 


Aetna Electric Appliance Co., Bos- 
ton, in its August bulletin illustrates 
and describes a model installation of 
its “Hotvent” water heater, which is 
adapted to regular or automatic con- 
trol by time switch. 


M. B. Austin Co., Chicago, manu- 


facturer of conduit fittings, wiring de- 
vices, etc., is erecting a plant at 108 
South Desplaines street at a cost of 
about $150,000. The building will be 
three stories in height, with a floor 
space of 30,000 sq. ft. 


Hercules Manufacturing Co., Indian- 
-apolis, Ind., has taken over the busi- 
ness of the Hercules Electric Co., 
manufacturer of Wizard magnetos. 
The former company was recently or- 
ganized with a capital of $400,000, 
those interested being Charles G. Mc- 
Cutcheon, C. D. Meier, B. Perry Remy 
and Frank I. Remy. 


National Fibre & Insulation Co., 
Yorklyn, Del., manufacturer of elec- 
trical insulation products, has imn- 
creased its capital from $500,000 to 
$3,000,000, for proposed expansion. 


Driver-Harris Co., Middlesex ave- 
nue, Harrison, N. J., manufacturer of 
electrical wires, ete. has had plans 
prepared for the crection of two two- 
story additions to its plant, to cost 
about $86,000 and $40,000. respectively. 

Meadows Manufacturing Co., 
Bloomington, Ill. manufacturer. of 
power washers, etec., opened its new 
factory Aug. 19. The demand for the 
Meadows lines has increased to such 
an extent within the last few years 
that it was found necessary to enlarge 
the manufacturing facilities to take 
care of the business. The new plant 


View In New Factory of Meadows Manu- 
facturing Co. 


occupies 15 acres of ground and is 
capable of giving from 400 to 500 per 
cent more production than the factory 
recently vacated. Production is rap- 
idly increasing and although the vol- 
ume of orders has exceeded the sup- 
ply of Meadows goods, the output 
will soon be augmented so that new 
business can be handled promptly. 


Electric Arc Cutter & Welding Co., 
manufacturer of “Alternarc” apparatus 
and electrode accessories and supplies, 
has reorganized and is now located at 
152 Jeliff avenue, Newark, N. J. A. L. 
Livermore is president; A. D. T. Lib- 
by, secretary-treasurer; C. J. Holslag, 
chief engineer and general manager, 
and H. W. Livermore, assistant man- 
ager. 


Ackurate Rubber Co., 253 Broad- 
way, New York City, has been incor- 
porated under New Jersey laws to 
manufacture insulating tapes, com- 
pounds and kindred specialties. Wil- 
lard C. Candee, president, and Charles 
V. Ackerman, secretary-treasurer, 
have been identified with this branch 
of the electrical industry for over 20 


years. The Ackerman friction tape. - 


manufactured by the company, is put 
up in paper cartons, which is some- 
thing of a novelty to the trade. The 
New York City trade is being handled 
direct by the company, which will es- 
tablish agencies in the principal cities 
throughout the United States. 


Wheeler Condenser & Engineering 
Co., Carteret, N. J., manufacturer of 
condensers, pumps and other power 
plant equipment, has increased its 
capital to $1,500,000 preferred stock, 
and 10,000 shares of common stock, 
no par value, for expansion. 


Edison Lamp Works of General 
Electric Co., 165 Broadway; New York 
City, is completing plans for the erec- 
tion of an addition to the local build- 
ing at Scranton, Pa.. recently acquir- 
ed for a new lamp works. The struc- 
ture with equipment is estimated to 


cost about $200,000. 


Electric Storage Battery Co., Nine- 
teenth and Allegheny streets, Phila- 
delphia, has leased property at 222-32 
least Fifty-tifth street, New York 
(ity, for the erection of a two-story 
service works for its Exide Battery 
Depots, Inc. The company will also 
establish a similar plant at Spring and 
Clark streets. 


Drendell Electrical & Manufactur- 
ing Co., San Francisco, has made 
some changes in its personnel, A. E. 
Drendell, former president, having 
disposed of his interest to J. Gensler 
and L. Siebert, who plan to continue 
the business in a new factory at 1345 
lloward street. The new officers of 
the company are J. Gensler, president, 
and L. Siebert, secretary-treasurer. 


Westinghouse Electric & Manufac- 
turing Co., East Pittsburgh, Pa., is 
distributing circular No. 7132, on elec- 
trification of excavating shovels, which 
describes and illustrates the various 
uses to which electric shovels may be 
put, suchas railway work, coal mining, 
and dragline excavating. The method 
of electrifying is discussed, together 
with an outline of the choice of equip- 
ment. Advantages of electric shovels 
are fully considered and results of 
recent tests are given, which show 
the cost per cubic yard of material 
removed by means of these shovels. 
Tables are produced which show the 
approximate energy consumption of 
electric shovels and dragline excava- 
tors. 


Blaw-Knox Co. Pittsburgh, has 
presented its employes with life insur- 
ance as an evidence of the company's 
appreciation of the value of loyalty, 


co-operation and continued service. | 


All employes with not less than three 
months’ service are insured for $500; 
those with the company from six 
months to one year, $750: from one to 
two vears, $1000; thereafter with each 
additional year’s service the insurance 
is increased by $250, until a maximum 
of $2000 is reached. New employes are 
entitled to participate in the benefits 
of the plan after three months’ con- 
tinuous employment. The insurance 
remains in force without expense of 
any kind to the individual covered as 
long as the employe continues with 
the company, the entire cost being 
borne by the Blaw-Knox Co. 
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PERSONAL MENTION 


Biographical Sketches and Chronicle of Changes in Business Connections, Promotions and 
Other Personal News of the Industry 


W. N. DICKINSON, consulting 
engineer, has been elected president of 
the New York Electrical Society. 


W. D. ALDERSON has been ap- 
pointed director of industrial relations 
of the Union Electric Light & Power 
Co., St. Louis. 


A. B. KRE1TZBURG has been ap- 
pointed manager of the advertising de- 
partment of the Electric Storage Bat- 
tery Co., Philadelphia. 


J. C. PARMELY, formerly with the 
Okmulgee (Okla.) Ice & Light Co., is 
now with the Milwaukee Electric Rail- 
way & Light Co., Milwaukee, Wis. 


J. A. WEHIiTtTLOw, formerly mana- 
ger of the Pine Bluff Co., Pine Bluff, 
Ark., has been apopinted traffic man- 
pect of the Arkansas Light & Power 

o. 


GERARDO IMMEDIATO has ac- 
cepted a position with the Polytechnic 
Institute of Brooklyn, N. Y. as pro- 
fessor in charge of machine and power- 
plant design. 


Lester G. MAMPLE has been 
appointed assistant sales manager of 
the Northwestern Electric Equipment 
Co., St. Paul, Minn. He was formerly 
city salesman for the company. 


F. M. WILKEs has been appointed 
operating superintendent of the Ar- 
kansas Light & Power Co., Arkadel- 
phia, Ark. He was formerly commer- 
cial manager of the company. 


C. B. Lorp has resigned as general 
superintendent of the Wagner Electric 
& Manufacturing Co., St. Louis, to be- 
come works manager of the Advance- 
Rumely Co., Battle Creek, Mich. 


E., A. HrıtcucocKk has resigned as 
vice-president of the Bailey Meter Co., 
Cleveland, following his appointment 
as dean of the Engineering College of 
the Ohio State University, Columbus. 


T. N. CHARLES, formerly signal 
and electrical supervisor of the South- 
ern Railway’s western lines, has been 
appointed signal and electrical inspector, 
with headquarters at Washington, D. 
C., to succeed L. C. Walters. 


Dr. C. H. REED has been appointed 
manager of the publication division of 
the Electric Storage Battery Co., Phil- 
adelphia, having charge of the produc- 
tion and distribution of all printed mat- 
ter sent out by the company. 


J. L. Loncrino has been appointed 
manager of the Pine Bluff Co., Pine 
Bluff, Ark., operator of electric light, 
street railway and water properties. 
He was formerly superintendent of the 
Arkansas Light & Power Co. proper- 
ties. 


L. T. RoBINSON, in charge of the 
standardizing laboratories of the Gen- 
eral Electric Co., Schenectady, N. Y., 
since 1904, has succeeded Wilfred 
Sykes as chairman of the board's com- 
mittee on technical activities of the 
American Institute of Electrical Engi- 
neers. 


H. P. LiıversrnceeE has been ap- 
pointed chairman of the power stations 
committee of the American Institute of 
Electrical Engineers to succeed Philip 
Torchio. Mr. Liversidge is assistant 
chief engineer of the Philadelphia 
Electric Co. 


A. C. STREAMER, manager of the 
switchboard section supply department, 
Westinghouse Electric & Manufactur- 
ing Co., has been appointed industrial 


A. C. Streamer. 


assistant to the manager of the supply 
department, with headquarters at East 
Pittsburgh, Pa. Mr. Streamer was born 
in the West and graduated from the 
Colorado State University in 1907, 
when he entered the graduate students’ 
course at East Pittsburgh. After 
spending several months in the shop on 
test and manufacturing work, he joined 
the switchboard engineerinp department, 
where he spent some time on design. 
About five years ago Mr. Streamer 
was appointed manager of the switch- 
board section of the supply department, 
which position he has held until the 
present time. 


FRANK M. Tosrwn has been ap- 
pointed division traffic engineer at 
Washington, D. C., for the Chesapeake 
& Potomac Telephone Co. Heretofore 
he was engaged as engineering assistant 
H. L. Warner, traffic supervisor, has 
been advanced to division employment 
manager, Washington traffic. 


HERBERT A. BARRE has been ap- 
pointed executive engineer of the 
Southern California Edison Co., Los 
Angeles, Cal. He is active in the af- 
fairs of the American Institute of Elec- 
trical Engineers and the National Elec- 
tric Light Association, being at present 
first vice-chairman of the hydroelectric 
and technical committee of the N. E. 
L. A. 


gineerin 


GRAHAM BRIGHT, engineer of 
the Westinghouse Electric & Manufac- 
turing Co., East Pittsburgh, Pa., has 
been appointed chairman of the mine 
committee of the American Institute of 
Eleetrical Engineers to succeed W. A. 
Chandler. 


PHILIP ToRCHIO, electrical en- 
gineer of the New York Edison Co. 
has been appointed chairman of the 
technical committee on economics of 
electric service of the American In- 
stitute of Electrical Engineers to suc- 
ceed C. S. Ruffner. 


OBITUARY. 


Epwarp A. MAHER, former pres- 
ident of the Union Railway Co. and 
the Third Avenue Railway Co., died 
Sept. 13 in his home, 345 West 88th 
street, New York City. He was bom 
in Albany, N. Y., 72 years ago and was 
mayor of that city in 1888 and 1889. 


‘In the following year he went to New 


York City as president of the Union 
Railway Co., which positoin he held 
until Jan. 1, 1918, when he was suc- 
ceeded by his son, Edward A. Maher, 
Jr., who in turn resigned Jan. 2, 1929, 
to resume law practice. 


Pror. JoHN Perry died last 
month in London, England, at the age 
of 70 years. He was a past-president 
of the Institution of Electrical Engi- 
neers and of the Physical Society, and 
treasurer of the British Association: 
Professors Perry and Ayrton were 
pioneers in the development of elec- 
trical instruments and they have been 
credited with the invention of the frst 
motor meter placed on the market ın 
Great Britain. The multipolar dynamos 
introduced in 1882 are among the inven- 
tions brought out by these two men. 
Many of the lectures and addresses of 
Professor Perry before the British en- 
gineering societies and technical col- 
leges have been published in book form, 
among which are “Steam, Gas and Oil 
Engines,’ “The Calculus for Engi- 
neers,” and “Applied Mechanics.” 


Dr SAMUEL SHELDON died 
Sept. 5, aged 58 years. He was born 
at Middlebury, Vt., and graduated from 
Middlebury College in 1883, remaining 
there two years as instructor in mathe- 
matics. In 1889 he was appointed to 
the chair of physics and electrical en- 
at the Polytechnic Institute 
of Brooklyn, which position he held at 
the time of his death. Dr. Sheldon was 
a member of the American Institute of 
Electrical Engineers, New York Elec- 
trical Society, American Electrochemi- 
cal Society, American Electric Railway 
A'ssociation, American Electro-Thera- 
peutic Association and many other or- 
ganizations. He was well known as an 
experimental physicist, electrical engi- 
neer and scientific writer, being the 
author of “Alternating-Current Ma- 
chines,” “Dynamo-Electric Machinery. 
“Electric Traction and Transmission 
Engineering,” etc. 
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BUSINESS OPPORTUNITIES 


News of Electrical Construction Projects in All Parts of the Country, Proposals Invited, Foreign 
Trade Openings and New Companies 


EASTERN STATES. 


Skowheganj Me. — The Central 
Maine Power Co., Water street, Au- 
gusta, is planning the construction of 
a hydroelectric power plant here to 
cost in excess of $1,000,000, including 
equipment. F. H. Mason is chief en- 
gineer. 


Poultney, Vt.—The S. S. Sherman 
Milling Co. will operate its entire 
plant with electric power and neces- 
sary equipment will be installed at 
once. Service will be rendered by 
the Vermont Hydroelectric Co. 


Boston, Mass.—The Eastern Utili- 
ties Corp. has been organized with a 
capital of $50,000 to operate electric 
and other utilities in this section. In- 
corporators: Tobias Foss, David L. 
Dailey, Lynn; and Frank L. Baker, 
Dorchester. 


Brookline, Mass.—The New Eng- 
land Telephone & Telegraph Co., Bos- 
ton, will make extensions and im- 
provements in its local exchange 
building to cost about $35,000. 

Fall River, Mass.—A power plant 
for general factory service will be 
erected by the American Printing Co., 
56 Water street, in connection with 
the construction of extensions at its 
textile works. The expansion is esti- 
mated to cost $150,000. 


Fall River, Mass.—An electrically 
operated pumping plant and other 
electrical and mechanical equipment 
will be installed in the local oil plant 
to be constructed by the New Eng- 
land Oil Corp., at an estimated cost 
of $3,000,000. 

Holyoke, Mass—Electrical and 
mechanical equipment will be in- 
stalled in the proposed new local pa- 

er mill to be erected by the Perfect 
Safety Paper Co. The plant is esti- 
mated to cost $75,000.. Howes & 
Howes, 319 High street, are archi- 
tects. 

Maynard, Massi—The Concord, 
Maynard & Hudson Street Railway 
Co. is considering a proposition for 
the securing of electric power from 
the Connecticut River ‘Power Co., 
eliminating its present individually 
operated station. 

Middletown, Conn.—The board of 
directors, Weslyan University, will 
make extensions and improvements 
in the power house at the institution 
to cost about $30,000. 


New Haven, Conn.—The United 
States Rubber Co. is making improve- 
ments and extensions in its power 
house on Chapel street. A brick 
stack, 175 ft. high, will be erected at 
a cost of $12,000. 

Albany, N. Y.—The Standard Oil 
Co. has awarded a contract to H. D. 
Best & Co., 949 Broadway, New York 
City, for the erection of a power 
house at its property on Waterloo 
Island, near Albany. 


Buffalo, N. Y.—George Bullock, 


Erie, Pa., receiver for the Buffalo & 
Lake Erie Traction Co., is arranging 
for the sale of the property of the 
company located in New York state, 
including power plants, substations, 
car houses, shops, etc. 


Buffalo, N. Y.—The Standard Oil 
Co., 1103 Elk avenue, plans to erect 
a two-story power plant, 52 by 200 
ft., at an estimated cost of $150,000. 


Buffalo, N. Y.—Considerable elec- 
trical and mechanical equipment will 
be installed’ by the Drumstra Ice 
Cream Co., 958 Fillmore avenue, in 
its proposed plant to be erected at 
Bailey avenue and Broadway at a 


cost of $75,000. 


Freeport, N. Y.—A bond issue of 
$78,000 has been sold, the proceeds 
from which are to be used to build 
electric light and water plant. Ad- 
dress town clerk. 

Lancaster, N. Y.—The Depew & 


Lancaster Light, Power & Conduit 
Co. has construction under way on a 


one-story building here, 32 by 90 ft., - 


to cost about $10,000. 


Ledyard, N. Y.—The Ledyard 
Lighting Co. has been incorporated 
with a capital of $25,000 to operate 
a local electric light and power sys- 
tem. Incorporators: S. F. Hancock, 
M. S. Melvin and W. B. Mangin, Sy- 
racuse. FY . 

Long Island City, N. Y. — The 
Standard Oil Co., 26 Broadway, will 
make improvements and extensions 
in its power house here on Ninth 
street. 

New York, N. Y.—The American 
Telephone & Telegraph Co. has leased 
property at 2 East 28th street, to be 
used in connection with local opera- 
tions. 

Niagara Falls, N. Y.—The United 
States Light & Heat Corporation, 
manufacturer of storage batteries, 
lighting equipment, etc, has filed 
plans for the erection of a new plant 
addition, 25 by 50 ft. 


Medina, N. Y.—The Western New 
York Utilities Co. has made applica- 
tion to the Public Service Commis- 
sion for permission to build an addi- 
tion to its electric plant at Gaines, 
N. Y. A. L. Sweet is president. 


North Tonawanda, N. Y.—The 
Tonawanda Power Co. is planning 
the operation of its new substation 
on Robinson street, now in course of 
erection, early in October. The plant 
will have a capacity of 10,000 hp., 
and will represent an investment of 
about $160,000. It will double the 
present local output of the company. 
It is planned to continue the former 
electric substation at this place in 
service. - : 


Pelham, N. Y.—The Westchester 
Lighting Co., First avenue, Mount 
Vernon, has filed plans for the erec- 
tion of an addition to its local sta- 
tion. 


Rossie, N. Y.—G. N. Wilson, Ros- 
sie, has received permission from the 
Public Service Commission to build 
a new electric light and power plant 
at Hammond. 


Syracuse, N. Y.—Tomkins Broth- 


ers, South Clinton street, have com- 
pleted plans for the erection of a one- 
story power plant, 30 by 50 ft, on 
Oneida street, for industrial service. 

Yonkers, N. Y.—The Yonkers Elec- 
tric Light & Power Co., 9 Manor 
House square, has awarded a con- 
tract to W. Young & Co., 414 West 
Forty-first street, New York City, 
for the erection of its proposed one- 
story electric substation, to cost about 
$75,000. 


Atlantic City, N. J.—Electrical and 
mechanical equipment will be in- 
stalled in the one-story ice manu- 
facturing plant to be erected by the 
Hygenic Ice Co., 223 North Connec- 
ticut avenue, to be 53 by 200 ft., lo- 
cated on New Jersey avenue. , 

Bordentown, N. J.—The city com- 
missioners have completed plans for 
the installation of a police signal sys- 
tem on Farnsworth avenue, Cross- 
wicks street, and other thoroughfares. 


Hightstown, N. J.—Electrical and 
mechanical equipment will be in- 
stalled by the borough council at the 
municipal waterworks, in connection 
with extensions and improvements in 
the plant and system, estimated to 
cost $70,000. 


Newark, N. J.—The Amalgamated 
Dye Stuff & Chemical Co., will build 
a power house at its plant on Plum 
Point lane. 

Newark, N. J.—The city commis- 
sion has adopted a resolution autho- 
rizing a referendum. at the coming 
general election in November for a 
vote of citizens on a proposition for 
the municipality to construct and op- 


erate an electric power plant for mu-. 


nicipal service in connection with the 
city watersheds. ; 

Trenton, N. J.—The board of com- 
missioners is planning for the early 
installation of new lighting facilities 
for the proposed improved system 
for the city; the plan covers a tem- 
porary arrangement and is estimated 
to cost $38,000. At a later date it is 
planned to inaugurate work `on an ex- 
tensive underground conduit system, 
as recommended by Professor Cle- 
well, lighting expert for the munici- 
pality. This project, under presen 
prices, would cost about $700,000. . 

Trenton, N. J.—The Public Utilities 
Commission has approved the ap- 
plication of the Trenton and Mercer 
County Traction Corp. for the con- 
veyance of a right-of-way to the Bor- 
ough of Princeton. 

West New York, N. J.—The Golz- 
man Silk Manufacturing Co., has filed 
plans for the erection of a power 
plant at its factory. 


Woodbury, N. J.—The city council 
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is considering a tentative plan cov- 
ering the erection and operation of a 
municipal electric light and power 
plant. 


Allentown, Pa.— Electrical and me- 
chanical equipment will be installed 
by the Allentown Rapid Service Co., 
at its ice-manufacturing plant now in 
course of construction at Seventeenth 
street and Summer avenue. 


Juniata, Pa. The recently 
ganized MeAihsterville Electric Co., 
MeAllisterville, has made application 
fur a state charter, and for permis- 
sion to establish and operate an elec- 


tric plant in certain districts ot 
Juniata county. 
Marcus Hook, Pa.—The Viscose 


Co. has begun the construction of a 
three-story power plant at its works, 
53 by 108 ft. 


Philadelphia, Pa.— The Pennsylva- 
nia Railroad Co., Broad Street sta- 
tion, has completed plans for the erec- 
tion of an electric substation on Thir- 
teenth, near South streets to cost 
about $38.000. Plans have been filed 
and erection permit issued. 

Philadelphia, Pa.— The Carver File 
Co., Tacony and Backius streets, has 
tiled plans for the erection of a power 


house at ats plant to cost about 
$15,000, 

Philadelphia, Pa.—The bureau of 
recreation has arranged tor the in- 


stallation of an electric lighting sys- 
tem on the public playground at Front 
and Allen streets. W. D. Champlin 
Is secretary. 

Philadelphia, Pa. — Electrical and 
mechanical equipment, including 
cranes, hoists, conveying apparatus, 
ete.. will be installed by the Depart- 
ment of Wharves, Docks & Ferries in 
connection with port improvements. 
A number of new piers and ware- 
houses will be constructed at different 
points on the Delaware river, with 
total estimated cost of the project 
placed at $20,000,000. George F. 
Sproule is director. 

Philadelphia, Pa.—The Philadelphia 
Electric Co. is planning to place a 
section of its new generating station, 
now im course of erection at Beach 
and Palmer streets, in service late im 
October, covering production to the 
extent of about 60,000 kw. This ts ap- 
proximately one-halt the designed 
output of the plant. The new station 
as planned was estimated to cost 
about $7,500,000, but with the im- 
creased cost of materials and labor it 
is said that the investment will be 
nearly $10,000,000. 


Philadelphia, Pa.—Stockholders of 
the Philadelphia Electric Co. have ap- 
proved plans for the issuance of $15,- 
000,000 preferred stock, the proceeds 
to be used in part for proposed ex- 
tensions and betterments in power 
plants and electric system. 


Pittsburgh, Pa.—The Monongahela 
Valley Traction Co. has been granted 
permisison by the local government 
engineers to construct a transmission 
line across the Monongahela river, 
from a point near Loek 4, ON miles 
above the mouth of the river to Fair- 
mont, W. Va. for power supply for 
this section. It will be three-phase, 
22.000 volts. 


Pittsburgh, Pa. — The Highland 
Township Electrice Corp. has been 
organized with a capital of $5000 to 


Or- 
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operate an electric system in High- 
land township. G. E. Murrie, Knox- 
vile, Pa., treasurer. 

Riddlesburg, Pa.—The Broad Top 
Power Co. has plans under way for 
the construction of a local power 
plant to cost about $500,000, including 
equipment. ; 


Baltimore, Md.—The Consolidated 
Gas, Electric Light & Power Co., 
Lexington building, has tiled plans for 
a one-story building on Constitution 
street. It is said that the company 
will soon call for bids for the erec- 
tion of its proposed electric power 
plant at Dundalk, Md., near Balti- 
more, covering the first plant unit. 


Baltimore, Md. — The Chesapeake 
& Potomac Telephone Co. is plan- 
ning for extensions and improvements 
in its local exchanges and system to 
cost about $3,000,000, including neigh- 
boring counties. The work will com- 
prise the installation of a new auto- 
matic exchange plant at Baltimore. 
Throughout its entire system, the 
company has arranged a program for 
extensions and betterments calling 
for an expenditure ot $10,000,000 in 
the next 360 months. 


Baltimore, Md.—The Miller Safe 
Co., Fremont street, will build a pow- 
er plant for works service in connec- 
tion with its factory now in course of 
erection at Wilkins avenue and Cath- 
erine street, estimated to cost $300,- 


000. The company is a subsidiary of 
the York (Pa.) Safe & Lock Co. 
Baltimore, Md.—The Delion Tire 


& Rubber Co., 131 Mount Royal ave- 
nue, will install new electrical and 
mechanical equipment in the proposed 
addition to be erected at the plant 
of the Dreadnaught Tire & Rubber 
Co., Orangeville, near Baltimore, re- 
cently acquired. The company has 
five acres of ground adjoining the 
present plant for expansion. 


Bristol, Va.—Merger plans are un- 
der way between the Bristol Tele- 
phone Co. and the Cumberland Tele- 
phone Co.. operating in this district. 
It is understood that the consolidated 
company will take the name of the 
first noted. The organization is 
planning for the installation of a new 
plant and system in this district, esti- 
mated to cost about $300,000. Albert 
Parlette heads the Bristol Telephone 


Co. at the present time, and, it is 
said, will be president of the new 
company. 


South Boston, Va.—The South Bos- 
ton Power Company., recently incor- 
porated with a capital of $500,000, will 


operate a system in this section. T. 
C. Watkins, Jr., is president. l 
Unionville, Va.—The local tele- 


phone system, extending in Orange 
county, has been acquired by W. C. 
Newman, Unionville, at a pubiic sale. 


New Holland, N. C.—The North 
Carolina Farms Co. is planning the 
installation of an electric system in 
this district. i 

Charleston, S. C.—The Oceanic 
Power Co., recently imcorporated, is 
planning the operation of a plant and 
system in this section. Wailham 
Gregersen is president, and J- E. Mar- 
tin, Jr., vice-president. 

Sumter, S. C.—The Sumter Gas & 
Power Co., is planning enlargements 
in oits plants for increased capacity. 
New equipment will be imstalled. 


-Cost 


Vol. 


wi—No. B. 


Toccoa, Ga.—The Toccoa Falls 
light & Power Co. has acquired a 
50-acre site in this district, and plans 
the construction of a hydroelectric 
power plant. 


Delray, Fla——The common council 
has approved plans tor the purchase 
of equipment for a municipal electric 
lighting plant. Address W. A. Bren 
nan, clerk. 


Orlando, Fla.—The city has asked 
the Orlando Water & Light Co. to 
place a price on its two plants sep- 
arately. For two years the company 
has been almost unable to keep up 
improvements and entargements to 
meet the constantly increasing de- 
mands on the city’s growth. „Address 
D. A. Chaney, general manager. 


Sanford, Fla.—The city commis- 
stoners and the Southern Utilities Co. 
will each pay half for the installation 
of a “white way” system. 


Vero, Fla.—A contract has been 
awarded by the city council for an 
additional power unit to the muni- 
cipal lighting plant, which wul be 
placed in operation as soon as dels- 
ery can be made. The new unit con- 
sists of a 100-hp. oil engine and gon- 
erator, and with equipment now in 
use will more than double the ca- 
pacity of the plant. 


NORTH CENTRAL STATES. 


Carey, O.—Plans are being con- 
sidered by the city council for the 
reconstruction of the distribution 
system. The project will inciude 
either a power plant or the erection 
of transmission lines. The estimated 
is $90,000. Address Froehlich 
& Emery, engineers, Toledo, ©. 


Cleveland, O.—The city will pur- 
chase wire, cables, transformers. 
meters and service equipment tor the 
municipal electric hight plant. The 
estimated cost is S100.000. Address 
G. Beckwith, City Hall. 

Conneaut, O.—Plans have been 
prepared by V. Reading, architect, 
Bird building, Mansheld, ©., tor the 
erection of a $60,000 telephone ex- 
change for the Conneaut Telephone 


Co. 


Elyria, O.—Plans are being pre- 
pared for a one-story factory and 
power house, 118 by 180 it., for the 
Reliance Crane Co. Fhe estimated 


cost is $125,000. 


Holland, Mich.—The citizens will! 
vote on the question of issuing SH- 
000 in bonds to purchase gas plant. 
Address E. P. Stephan, mayor. 


Jackson, Mich. — The Jaxon Steel 
Products Co. is erecting a power 
house, estimated to cost $20.000. 


Traverse City, Mich. — The cits 
commission has directed Burd & (nt- 
fel, Grand Rapids. to prepare plans 
for an electric power plant. 


Anderson, Ind.—The petition of the 
city to issue $230,000 bonds for im 
provements to its electric lnzht plant 
has been granted by the Pubiic er- 
vice Commission of Indiana. 

Kingsbury, Ind.—The hingsbury 
Light & Power Co. will erect a SI- 
000 hydroelectric plant. Address R 
L. Dobson. 

Richmond, Ind.—The Board o' 
Public Works plans to improve the 
municipal electric light and power 
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plant, bids for the work having al- 
ready been received. 


Athens, Ill.—The Athens Electric 
Co. will erect a transmission line 
from Athens to Indiana Point, thence 
to Fancy Prairie, thence to Cantrall 
and back to Athens. The company 
will supply light and power for the 
three towns. 


Belvidere, IlL—The council is con- 
sidering ways and means to place the 
electric light and: power wires in con- 
duits. Address Mayor Dixon. 


Bloomington, IIL — The Strang 
Electric Co., Philadelphia, has been 
awarded the contract for installing the 
new electric light system in the 
Bloomington postofhce. The build- 
ing has been rewired, the old lighting 
fixtures removed and new fixtures are 
being installed. 


Brownstown, Ill—The town has 
voted $10.000 ‘for a lighting system. 
Address city clerk. 


Cicero, Ill—A contract has been 


let to James Sheldon, 106 South La- 
Salle street, Chicago, for the con- 
struction of a $2,000,000 factory for 
the Western Electric Co. Address 
General Superintendent Banker, For- 
ty-eighth avenue and Twenty- fourth 
street, Hawthorne, III. 


Macomb, Ill.—The council is plan- 
ning ways and means to own and op- 
erate a power plant. Address C. W. 
Flack, mayor. 


Roscoe, Ill.—The Rockford and In- 
terurban railway plans to install a 
transformer at a cost of about $4500. 


Savanna, Ill.—Construction of an 
electric light line is planned between 
this city and Argo to furnish the peo- 
ple of that district power for their 
electric lights. Contract to do the 
work has been awarded to J. E. Mul- 
len & Son, Savanna. 

Springfield, Ill.—The State Utilities 
Commission has entered an order 
granting permission to the Athens 
Electric Co. to supply current to 
consumers in the vicinity of Indian 
Point, Fancy Prairie and Cantrell. 
Power is to be carried over a trans- 
mission line to be erected by the 
company soon. 

Urbana, 1ll.—The council has been 
petitioned for ornamental lighting in 
the northern part of the city. Ad- 
dress city clerk. 

Wood River, Ill.—The Central Union 
Telephone Co. is preparing for an ex- 
tensive addition to its local exchange, 
estimated to cost $75,000. 

Manitowoc, Wis—The Jacquet 
Motor Corp. plans to erect a three- 
story trunk factory, 150 by 300 ft., 
in which motors and other equip- 
ment will be installed. The estimated 
cost is $75,000. Address Alfred Jack- 
son, manager. 

Merton, Wis.—A three-story fac- 
tory, 60 by 145 ft., will be erected by 
the Merton Dairy Products Co., in 
which motors and other equipment 
will be installed. The estimated cost 
is $40.000. 

Pulaski, Wis.—The Badger Utility 
Co. has been organized with a cap- 
ital of $20,000. The business of the 
company will be the generation and 
sale of electrical power and the 
wholesaling and retailing of electrical 
apphances and accessories. Address 
D. Riordan, Fourth street. 
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Sturgeon Bay, Wis.—Bonds to the 
amount of $15,000 have been autho- 
rized to provide funds to take care of 
the high-powered current from the 
Peninsula Service Co. It is necessary 
to have a higher grade of switchboard 
and transformer apparatus. 


Verona, Wis.—The Verona Light & 
Power Co. has been incorporated 
with a capital of $20,000, the incor- 
porators being Walter R. Hinricks, J. 
B. Donkle and Frank A. Stewart. 


Nelson, Minn.—The Nelson Light 
& Power Co. has been incorporated 
with a capital of $25,000. The com- 
pany will build its own line from the 
plant in Alexandria to Nelson and 
then west to within. a few miles ot 
Carlos, connecting up about 15 farms. 
Address Fred Sheldon, president. 


Boyden, Ia—The farmers south- 


west of here will build an electric line | 


in their vicinity to join it with the 
line of the Boyden Transmission Co. 

Maquoketa, Ia.—The Iowa Railway 
& Light Co. and the Iowa Electric 
Co. have purchased two tracts of land 
on the Cedar river and other tracts 
on the Maquoketa and Wapsipinicon 
rivers for the construction of power 
plants. Maquoketa has: been the 
center of large power circuits and 
will continue as such when the new 
power plants have been constructed. 
When the project is completed there 
will be 12 to 15 plants supplying a 
continuous load of 12,000 to 15,000 
kw. The ultimate plan involves the 
expenditure of $4,000,000 to $6,000,- 
000. 


Butler, Mo.—Plans are under way 
for the proposed municipal electric 
power plant, estimated to cost $65,000, 
bonds for which amount were re- 
cently approved. J. F. Smith is city 
clerk. 

Burlington, Kán. — Plans are under 
way to organize a company with a 
capital of $25,000 to install an electric 
light plant here. 

Clatonia, Neb.—The electric power 
plant of H. W. Steinmeyer was re- 
cently damaged by fire. 

Monroe, Neb.— Electric light bonds 
have been voted on. Address city 


clerk. 
SOUTH CENTRAL STATES. 
Harrodsburg, Ky.—Bonds to the 


amount of $100,000 have been voted 
for electric light plant. Address city 


commissioners. 
Memphis, Tenn. — Electric and 
mechanical equipment will be in- 


stalled in the proposed plant of the 
Clover Dairy Farm, for the manu- 
acture of ice cream and other spe- 


cialties, plans for which are now be- - 


ing prepared. The company recently 
increased its capital from $100,000 to 
£350,000 for expansion. 

Memphis, -Tenn.—I*ire on Sept. 7 
destroyed the power house and other 
portions of the plant of the James & 


Graham Wagon Co., 198 Jefferson 
avenue, with loss ea at about 
$100, 000. 


Greensboro, Ala. — The common 
council has approved plans for the 
establishment of a municipal electric 
plant, to be operated in conjunction 
with a waterworks system. 

Hughes Mills, Ala—The Wills Val- 
ley Light & Power Co.. recently or- 
ganized, is planning the erection of a 
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hydroelectric power plant on Wills 
Creek. C. Appleton and E. W. 
Wade head the company. 


Irvington, Ala.—The Irvington Pub- 
lic Utilities Co. has been incorporated 
with a capital of $5000. Address W. 
J. Andrews. 

Rogersville, Ala.—The Rogersville 


Light & Power Co. is planning the 
rebuilding of its local electric power 


-~ plant, recently destroyed by fire. 


Judsonia, Ark.—Plans are being 
prepared for the Arkansas Hydro- 
electric Development Co., Little 


Rock, for the erection of the first unit 
of a hydroelectric plant on Little Red 
river about 18 miles from Judsonia. 
The project will include 10,500 hp. 
power plant and dam, and is estimated 
to cost $1,200,000. Address Dickinson 
& Watkins, engineers, Little Rock, 
Ark. | 

Pine Bluff, Ark.—The Jefferson 
Cotton Oil Mill Co. is planning the 
installation of electric motors and 
other equipment at its plant. 

Van Buren, Ark.—The city council 
is planning ways and means to secure 
a municipal light and water plant. 
Address Mayor Payne. 

Purcell, Okla.—The common coun- 
cil has approved a bond issue of $18,- 
000 for improvements in the electric 
lighting system, including extensions 
to other parts of the municipality. A 
public election to approve the ex- 
penditure will be held at an early 
date. 

Ballinger, Tex.—The city commis- 
sion is perfecting plans to issue war- 
rants and float them to raise funds 
with which to install a municipal 
light plant. 

Cleburne, Tex.—The water depart- 
ment, W. S. Hockaday. superintend- 
is planning the installation of electric 
equipment, air compressor, etc., to in- 
crease the present capacity of the mu- 
nicipal waterworks. 

El Paso, Tex.—The city council has 
granted permission to the El Paso 
Electric Railway Co. to install an 
ornamental lighting system on Texas 
Street. 

Somerville, Tex.—The Somerville 
Light, Water & Ice Co. has been in- 
corporated here with a capital stock 
of $50,000. The ineorporators are: 
Hugh Hamilton, R. W. Harlock and 
Paul Freeman. 

Yorktown, Tex.—It is reported that 
several merchants of this city plan to 
install private lighting plants and 
power systems. 


WESTERN STATES. 


Butte, Mont.—The Rocky Moun- 
tain Power Co. will build five dams 
in the Flathead valley between Bison 
range and where the river enters the 
lake. 

Miles City, Mont.—A power and 
irrigation project is being promoted 
by the Yellowstone Irrigation Co., 
the estimated cost of which is $500,- 
000. 

Colville, Wash.—It is proposed to 
establish an electric Ihghting system 
here. 

Portland, Ore.—Plans for the power 
plant for the Eastern & Western 
Lumber Co. have been prepared by 
Strong & McNaughton, Corbett build- 
ing. The cost is estimated at $25,000, 
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FINANCIAL NEWS 


Comment on the Financial Outlook in the Electrical Industry, New Securities, Reports of 
Earnings, Dividends and Utility Stocks 


Milwaukee Electric Railway & Light 
to Issue Gold Bonds. 

An issue of $1.000,000 Milwaukee Blec- 
tric Railway & Light Co. ten-year &% 
sinking fund equipment trust gold cer- 
tificates will soon be offered by Wm. A. 
Read & Co. The certitieates will be is- 
sued under the Philadelphia plan and run 
for ten years, with a sinking fund of one- 
twentieth of the total issue provided each 
six months to purchase and retire bonds 
in the open market or call by lot at 105. 


Southern Utilities Co. 


1920 1919 
July eross ........... $ 215,020 $ 186,415 
Net after taxes ...... 37.154 35,139 
Total income ........ 37.218 35,643 
Surplus ctter charges. 20,070 18,929 
12 montns’ gross..... 2,439,469 1,758,220 
Net after taxes...... 456.969 121,02“ 
Total income ........ 458.265 121.795 
Surplus after charges 250,818 *53.930 

*Deficit. 
Southwestern Power & Light Co.’s 
Subsidiaries. 

1920, 1919. 
July grOSS ..eersesen. $ 749,706 $ 484,952 
Net earnings ........ 204.251 161.874 
Twelve months’ gross 8.028.618  6,094.513 
Net earnings ......... $121,523 2,131,039 


Fort Worth Power & Light Co. 


1920. 1919. 

July gross ........... $ 242.370 $ 104.719 
Net after taxes ...... 73.769 47.633 
Total income ........ 14,966 48.121 
Surplus after charges 58.460 34.674 
Twelve months’ gross 1,940,487 1.279.686 
Net after taxes ...... 936.186 577,481 
Total income ........ 945.348 482.954 
Surplus after charges 775.132? 426,950 
Balance after preferred 

dividends ........... 679.036 341,690 


Texas Power & Light Co. 


July grose ........... $ 362.763 $ 260.787 
Net after taxes ...... 60,499 73,807 
Total income ......... 60,752 73,951 
Surplus after charges 3.277 19.376 


Twelve months’ gross 4.010.734 2.416.505 


Net after taxes ...... 1,297.81 1.069.702 
Total income ........ 1,393.840 1.075.963 
Surplus after charges 638.173 398,902 
Balance after preferred 

dividends .......... 389,673 150,402 

Kansas Gas & Electric Co. 
1920. 1919. 

July gross ........... $ 232,289 $ 181.116 
Net after taxes ...... 19.162 44.813 
Total ineome ........ 19.734 45.099 
Deficit after charges.. 28.819 4.236 


Twelve months’ gross 3,062.643 2.452.570 
Net after taxes ..... 775.598 757.894 
Total income ........ 780.412 776.155 
Surplus after charges 244.314 315,487 
Balance after preferred 

dividends .......... 81,222 177.667 

*Surplus. 

Nebraska Power Co. 
1929. 1919. 

July gross ........... $ 220.549 $ 174.154 
Net after taxes ...... 5R 963 49.105 
Total income ......... 61.237 49.431 
Surplus after charges 26.959 16.442 
Twelve months’ gross 2.703.330 2,182,613 
Net after taxes ...... 910,704 760.176 
Total income ........ 981.918 R29 695 
Surplus after charges 595,851 501,765 
Balance after preferred 

dividends .......... 385,851 291,765 


Northern States Power Co. Sells 
Bonds. 

The Northern States Power Co. has 
Sold an additional block of $1.500,000 of 
first and refunding mortgage 6% bonds, 
due in 1941, to the Harris Trust and Sav- 


ings Bank, the Guaranty Trust Co. of 
New York. Bonbright & Co.. and H. M. 
Byllesby & Co. The bonds are being of- 
fered at 85 and interest, yielding over 


1.4%. 
Philadelphia Co.’s Subsidiaries. 
1920. 1919. 
July gross ........... $2.388.236 $1,812,331 
Net earnings ......... 863.202 64,659 
Seven months’ gross..19,624,094 16.370,429 
Net earnings ......... 8,999,035 7,225,991 
Pacific Power & Light Co. 
1920, 1919. 
July gross ........... $ 214.682 $ 185,911 
Net after taxes ...... 90,518 92,442 
Total income ......... 91.227 93,288 
Surplus after charges 46.523 47,169 
Twelve months’ gross 2.427.252 2,006,812 
Net after taxes ...... 1,111,286 927 684 
Total income ........ 1,120,100 938,327 
Surplus after charges 590,856 395.601 
Balance after preferred 
dividends .......... 399,562 206,601 
Consumers Power Co. 
1920. 1919. 
July gross ........... $1,128,462 $ 872.077 
Net after taxes ...... 206 O44 275,414 
Surplus after charges 34.865 139,392 
Twelve months’ gross.13.074,634  10.518,650 
Net after taxes ...... 4,212,515 3.844.563 
Surplus after charges 2.340,619 2,119,596 
Balance after preferred 
dividends .......... 1,567,653 1,350,618 
Cities Service Co. 
1920. 1919. 
August gTOSS ........ $2,014.224 $1,300,708 
Net after expenses .. 1,957.876 1,249,276 
Balance after debenture 
INCOTOSE vac svioae ec 3 1,801,888 1.082.735 
Dividend on preferred 
SlOCK eset. ee eee 391.993 354.763 
Surplus nae aT EA 1,409,894 727.972 
Eight months’ gross..16,875.443 13.647.249 
Net after expenses ...16.412.256 13,176,905 
Balance after debenture 
` interest sanana 15,127,553 11,894,205 
Dividend on preferred 
Stock ........00.2664 3,087,047 2,769,317 
Surplus 264 sex sc eee. 12.040.506 9,124,888 


Commonwealth Power, Railway & 
Light Co. 
1320. 1919. 
July gross ....... s.. -$2,546,612 $2,020,149 
Net after taxes ...... 490.055 642.042 
Deficit after charges.. 94.601 CON NG 


Twelve months’ gross.29,162,958 24,135,458 
Net after taxes ...... 9,009,564 8,186.44 
Surplus after charges 2,272,813 1,502,038 
Balance after preferred = 
dividends .......... 1.195.633 724,898 
*Surplus. 
Dividends. 


The Utah Power & Light Co. has de- 
clared its regular quarterly dividend of 
1.75% an the preferred stock, payable 
Oct 1 to stockholders of record Sept. 16. 

The Eastern Texas Electric Co. has de- 
clared its regular quarterly dividend of 
$2 on the common stock, payable Oct. 1 te 
stockholders of record Sept. 18. 

The Cities Service Co. has declared the 
regular monthly dividends of one-half of 
1% in cash on the preferred stock, the 
vreference “B”? stock and the commen 
stock, and the regular monthly dividend 
of 1.25% on the common stock, payable 
in common stock at par, all payable 
Nov. 1 to stockholders of record Oct. 15. 

The Utilities Securities Co. has de- 
clared its regular quarterly dividend of 
1.75% on the preferred stock, payable 
Sept. 27 to stockholders of record Sept. 
17 


(. 

The Westinzhouse Electric & Manu- 
facturing Co. has declared its regular 
cauarterly dividend of $1 on its common 
stock, payable Oct. 50 to stockholders of 
record Sept. 30. Also a quarterly divi- 
dend of $1 on the preferred stock. payable 
Oct. 15 to stockholders of record Sept. 
3 


0. 

The Habirshaw Electric Cable Co. has 
declared its regular quarterly stock divi- 
dend of 37.5 cents. payable Oct. 1 te 
stockholders of record Sept. 290. 

The Springfield Railway & Licht Co. 
has declared its regular quarterly stock 
dividend of 1.75%. payable Oct. 1 to stock- 
holders of record Sept. 15. 


aa er 


WEEKLY COMPARISONS OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 


Quotations furnished by F. M. Zeiler & Co., Rookery Blde., Chicago. 


| Public Utilities— Per cent. Sept.14. Sept. 21. 
Adirondack Electric Power of Glens Falls, common...........; 6 13 13 
Adirondack Electric Power of Glens Falls, preferred........... 6 7 7 
American Gas & Itlectric of New York, common............. 10+ extra 90 92 
American Gas & Electric of New York, preferred............ ves 6 R414 35 
American Light & Traction of New York, common............. > zes 111 112 
American Light & Traction of New York, preferred........... ; 6 81 81 
American Power & Light of New York, common....... Ore ud 4 43 46 
American Power & Light of New York, preferred............ ats 6 67 68 
American Publie Utilities of Grand Rapids, common......... ee T 6 
American Public Utilities of Grand Rapids, preferred........ zs 7 14 14 
American Telephone & Telegraph of New York ...........45 notes oy 99 10033 
American Water Works & Elec. of New York, common....... pie or 2 ~ 
Amcrican Water Works & Elec. of New York. particip....... cee 7 4 af 
American Water Works & Elec. of New York, Ist preferred. ,.. ee 38 38 
Appalachian Power, COMMON.......... cece sec c ccc eeneesaveaee, oa, we 1 ] 
Appalachian Power, preferred. ........cccc ees ee ee or 15 al 
Cities Service of New York, COMMON.......cceceeccccccececes +extra 295 293 
Cities Service of New York, preferred....,....sssesesososss.. ae 66 ha 
Commonwealth Edison of Chicago ........ccccceceececceceees iais 8 101 101 
Comm. Power. Railway & Light of Jackson, common......... ži A 17 15 
Comm. Power, Railway & Light of Jackson, preferred........ ie 6 36 ue 
Federal Light & Traction of New York, common............. es. a 6 : 
Federal Light & Traction of New York, preferred............ Siu. Ay 38 a 
Northern States Power of Chicago, common..........cce-ee+ue0- a 3n eC 
Northern States Power of Chicago, preferred............000. ex.div.7 7 i£ 
Pacific Gas & Electric of San Francisco, common .........-. edn des 48 4s 
Public Service of Northern lilinois, Chicago, common.........- oe 7 65 2 
Public Service of Northern Illinois, Chicago, preferred........... 6 84 N 
Standard Gas & Electric of Chicago, common.............6- sain “4 12 r 
Stanaard Gas & Electric of Chicago, preferred................ aed 6 34 i 
Tenressee Railway, Light & Power of Chattanooga, common. ... 1 ; 
Tennessee Railway. Licht & Power of Chattanooga, preferred... 6 2 < 
Western Power of San Francisco, common .....essessssssssoe RI ag 18 I 
Western Union Telegraph of New York ....sssessssssseseseo extra 86 i 

Industrials— a 
Electric Storage Battery of Philadelphia, common ............. 4 120 121 
Gereral Electric of Schenectady vo... ccc cc cece cence ccc eeeaens SSY g 142 i 
Westirghouse Electric & Mfg. of Pittsburgh, common....... san 7 48 AN 


Div. rate. Bid Bid 
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Planning, Designing and Erecting 
Transmission Lines 


Economic Considerations in Laying Out Line—Preliminary Work 
of Great Importance—Locating Supporting Structures—Methods 
of Erecting and Anchoring Steel Towers — Setting Wood Poles 


By ALFRED STILL 


Wood poles and steel towers for transmission 


lines formed the subject of a preceding article, 
but matters such as the laying out of an over- 
head line, the placing of the supports and their 
erection, were not discussed. It is not proposed 
to describe in detail the actual erection of trans- 
mission line supports in the field, but there are 
engineering features of transmission line con- 
struction which should be referred to in this 


*Preceding articles in this series appeared in our issues 
of July 17, Aug. 7, Aug. 21, Sept. 4 and Sept. 18. 
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series of articles and to which attention will now 
be drawn: 

Assuming that it is proposed to transmit en- 
ergy electrically from a point where the power 
can be cheaply generated to an industrial or popu- 
lous center where there is a demand for it, a 
straight line drawn on the map between these 
two points will indicate the route which, with 
possibly slight deviations to avoid great differ- 
ences in ground level, would require the smallest 
amount of conductor material and the fewest 
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130,000-Volt Transmission Line of West Penn Power Co.— Towers Spaced 550 Ft. Apart. i 3 
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poles or supporting structures. There may be 
natural obstacles to the construction of so straight 
a line, as for instance, lakes that cannot be 
spanned, Or mountains that cannot be climbed ; 
but even the shortest route which natural condi- 
tions would render possible is by no means neces- 
sarily the best one to adopt. The right-of-way 
for the whole or part of the proposed line may 
have to be purchased, and the cost will often 
depend upon the route selected. By making a 
detour which will add to the length of the line 
it may be possible to avoid crossing privately 
owned lands where a high annual payment may 
be demanded for the right to erect and maintain 
poles or towers. Again, by paralleling railroads 
or highways, the advantage of ease of access for 
construction and maintenance may outweigh the 
disadvantage of increased length. A slightly cir- 
cuitous route may take the transmission line near 
to towns or districts where a demand for power 
may be expected in the near future: such possi- 
bilities should be taken into account. The en- 
gineer in charge of the preliminary survey. work 
should bear all such points in mind and compare 
the possibilities of alternative routes. Ona long 
and necessarily costly transmission line, it is rare- 
ly possible to spend too much time and thought 
on the preliminary work which will result in 
ultimate economies, 


Economic CONSIDERATIONS. 


Without going so far as to say that the most 
costly transmission line is likely to be the cheap- 
est in the long run, it is nevertheless of the 
utmost importance that all overhead construction 
that is not merely for temporary use should be 
planned with as much care and designed with as 
much attention to the principles of sound engi- 


neering as are usually devoted to the construction - 


of an important railway bridge or any other en- 
gineering undertaking of permanent value to the 
community. It is not always the engineer who 
should be held responsible for failure to provide 
a proper return on capital invested; he may be 
an experienced and competent man of sound 
judgment, whose executive power has been un- 
duly limited. On the other hand, if he is un- 
familiar with this phase of electrical engineering, 
the question arises as to whether he should have 
been employed at all. Generally speaking, the 
writer believes that not enough attention has been 
paid in the past to the planning and preliminary 
estimates and calculations in connection with 
overhead transmission lines. The construction 
of comparatively short lines for moderate volt- 
ages appears to be, and indeed is, a fairly simple 
piece of work, yet, from the economic viewpoint, 
such lines may be very far from satisfactory. 

The setting out and erection of the supporting 
structures of an overhead power line will depend 
upon the nature of the supports, the character of 
the country, the transit facilities and many other 
conditions which will naturally modify the pro- 
cedure. In the case of a steel tower line of me- 
dium voltage, Say 60,000 to 110,000 volts, the 
usual procedure may be summed up very briefly 
as follows: 

Obtain the best maps available of the district 


through which the line will. pass and sketch upon . 


them one or two possible routes. It is not always 
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the shortest line that is the most economical to 
construct. 

The engineer, provided with a note book and 
perhaps with a prismatic compass, should now 
drive, ride or walk over the tentative routes. He 
should be an electrical engineer with experience 
in this kind of work. Having thoroughly cov- 
ered the country and decided upon the route 
which appears the most suitable, he should lay 
this out approximately on the map. In most 
cases it will pay to follow up this work by send- 


ing out a surveying party to obtain more detailed 


particulars needed by the engineer. | 

The next step is to send a surveying party into 
the field to stake out the approximate position of 
each tower and indicate where clearing has to be 
done. (The width of clearing must be such that 
trees cannot be blown down so as to fall across 
the wires. ) 

When this work is finished the engineer who 
will take charge of construction should go over 
the line as staked out, and if he is a competent 
man experienced in transmission line work he 
should be permitted to modify the position of the 
towers to improve the grading or avoid awkward 
corners, etc., as his judgment may dictate; his 
suggestions to be agreed by the engineer in 
charge. 

Much of this work may seem unnecessary and 
unduly costly, but the writer is of opinion that 
ultimate economy is generally obtained by spend- 
ing more rather than less money than is cus- 
tomary on this preliminary work. 

When there is doubt as to the proper location 
of the supports in rough country, the method il- 
lustrated in the accompanying diagram will be 
found convenient. The curve a is the parabola 
or catenary corresponding to the required ten- 
sion in the particular wire to be used. The ratio 
of the scale of feet for vertical measurements to 
the scale for horizontal measurements should be 
about 10 to 1. The dotted curves b and c are 
exactly similar to a, but the vertical distance ab 
represents the minimum allowable clearance be- 
tween conductor and ground, while the vertical 
distance ac is the height above ground level of 
the point of attachment of the lowest wires to 


Template for Use in Determining Proper Location of 
Supporting Structures. 


the standard transmission pole or tower. These 
curves should be drawn on transparent paper: 
they can then be moved about over a profile of 
the ground to be spanned, drawn to the same 
scale as the curves, until the best location for the 
supports is found. The point P where the curve’ 
b touches the ground line is seen to be far re- 
moved from the lowest point of the parabola, in 
the example here illustrated. A little practice 
will make the finding of the points A and B an 
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easy matter, éven if the length of span, or dis- 
tance between A and B, must be kept between 
close limits. 

This method is particularly applicable tə long- 
span lines carried over rough country. 


ERECTION OF STEEL TOWERS. 


Towers are usually assembled in a prone posi- 
tion and then raised to the vertical position by 
swinging them about two hinge points which may 
be near to, or actually on, two of the anchor 
stubs which have previously been set in the 
ground or the concrete base. A crew consisting 
of one foreman with eight or ten men will gen- 
erally be required to erect towers of the rigid, 
square-base type. Once the erection equipment 
has been rigged up and the erection shoes or 
struts have been bolted in place, the actual rais- 
ing of the tower is accomplished with the aid of 
horses, or preferably, when conditions are favor- 
able, with a caterpillar tractor. 

An alternative method of erecting towers con- 
sists in assembling all the members one at a time 
in their proper positions, the smaller members, 
after the post members have been erected, being 
pulled up by means of hand lines. A crew con- 
sisting of a foreman and six or seven men will 
be required for erecting the larger towers by 
this method. 

Since the upward pull on the footings of the 
rigid type of steel tower may be considerable, the 
type of foundation and method of anchoring 
should receive careful attention. When concrete 
is used, a separate footing is provided for each 
of the corner members, and the anchor stubs, to 
which the superstructure is bolted, extend into 
the concrete footings. Sometimes the post sec- 
tion is provided with a steel base plate which rests 
upon the top of the concrete footing and is 
fastened thereto by long belts imbedded in the 
concrete. If concrete is not used, the footing 
must be so designed that there is enough bearing 
surface between the footings and the earth to 
resist the crushing stress under maximum load 
conditions, and also to provide for a sufficient 
mass of earth above the footing to prevent the 
uprooting of the tower before the stress in the 
tower members has reached its maximum limit. 
It is advisable to design the footings so as to 
resist an upward pull about 25% in excess of 
what corresponds to the ultimate or specified 
limiting load on the tower. 

The weight of concrete may be taken at 140 
Ibs. per cu. ft., and of good earth at 100 lbs., the 
volume of the earth to be lifted being calculated 
at the angle of repose, which may be about 30 or 
33 deg. with the vertical. If the footing of a 
tower is in gravel, or a mixture of sand and loam 
tightly packed, there is actually a far greater 
resistance to the pulling up of the footings than 
that which is offered by the mere weight of the 
footings with prism of earth as calculated in the 
usual way. : 

When concrete has to be used, it is generally 
cheaper to reinforce it with steel of an inverted 
“T” form, as this makes a lighter construction 
than a solid block of concrete, and an equally 
good hold is obtained, owing to the increased 
weight of the packed earth which has to be lifted. 
At the same time it must not be forgotten that 


the digging of a large hole 5 to 8 ft. deep is con- 
siderably more costly than the digging of a hole 
about 2 ft. square, and this extra cost in erection 
must be taken into account in designing the 
footings. 

In marshy or loose soil, or where the right of 
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High-Voltage Transmission Line Towers Supporting Two 
Three-Phase Circuits and Two Ground Wires. 


way is liable to be flooded, special attention 
should be paid to the design of durable founda- 
tions. Concrete footings with or without piles, 
or rock-filled crib work may be necessary; it is a 
matter requiring sound judgment and, preferably, 
previous experience on the part of the engineer 
in charge of construction. Crumbling hillsides 
are best avoided; it is extremely difficult to guard 
against damage by landslides or even snowslides 
when towers are erected on the steep slopes of 
hills. 

The use of concrete adds considerably to the 
cost of foundations, but, on the other hand, it is 
not easy to design foundations without concrete 
to resist.a given uplift without an exact knowl- 


` edge of the soil conditions at the site of the tow- 


er. For the greatest economy of foundation it 
is necessary that the designer obtain reliable in- 
formation on this point. 

When concrete is not used, the design of the 
anchors is a matter that should receive careful 
consideration. If towers are to be subjected to, 
load tests, these tests should, if possible, be con- 
ducted on a tower set on its own anchors, as used 
in the field, because the strength is to an appre- 
ciable extent dependent upon the method of at- 
tachment of the tower legs to the anchor stubs. 

Another point of importance is the surface of 
the footing in contact with the earth immediately 
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above it. The weight of the cone of earth to be 
lifted may be ample to provide the desired factor 
of safety, but movement of the tower founda- 


tions may occur through the packing of the earth 


due to excessive unit pressure over the upper sur- 
face of the footing, and this movement may be 


Blaw-Knox Steel Transposition Tower on West Penn 


Power Co.’s 130,000-Volit Lines. 


appreciable notwithstanding that there may be no 


disturbance of the ground surface. A surface of 
not less than 1 sq. ft. for every 10,000 Ibs. of the 


vertical force which will pull out the anchors 


should be provided unless the nature of the soil 
is such as to justify a reduction of this allowance. 


SETTING Woop PoLtes—Guy WIRES. 


_In a preceding article dealing with transmis- 
sion line supports reference was made to the 
depth of holes for wood poles and also to special 
eee now used for drilling holes and erecting 
poles. 

Loam and gravel, and even sand, or a mixture 
of these, provides a firm foundation for poles. 
A pole that is properly set should break before 
the foundations will yield to any appreciable ex- 
tent. Even if there should be a movement of the 
pole butt in the ground with excessive horizontal 
load at the pole top, this will usually result in a 
firmer packing of the earth, which will then be 
better fitted to resist any further movement. | 

Firm sand, gravel or loam will withstand a 
pressure of about 4 tons per sq. ft. ; but only half 
this resistance should be reckoned on in the case 
of damp sand, moist loam or loose gravel. 

Proper supervision is necessary fo ensure that 
the earth shall be packed firmly around the pole 
when refilling the holes. 

In order to reduce the stresses, not only on the 
pole itself, but also on the insulator pins and 
crossarms, it is usual to shorten up the spans on 
each side of the corner pole. The reduction in 
length of span will depend upon the amount by 
which the direction of the wires departs from 
the straight run. A rough and ready rule is to 
reduce the span length 1.5% for each degree of 
deviation from the straight line. For angles less 
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than 5 degrees it is not necessary to alter the 
span. 


It is not advisable to turn more than 25 degrees 


on one pole, and whenever the side strain is likely 
to be excessive, double crossarms and insulators 
should be used. By giving proper attention to 
the matter of guying and to the mechanical con- 
struction generally, it is not difficult to meet all 
requirements at points where a change of direc- 
tion occurs. 

A safe plan is to assume that a corner pole 
must carry the full load without breaking if the 
guy wire or wires should fail to take their proper 
share of the load; but all corner poles should be 
propped or guyed for extra safety, and to avoid 


the unsightly appearance of poles bent under 


heavy side stresses or set at an angle with the 
vertical. 

Sometimes when sharp corners have to be 
turned, the spans on each side are “dead-ended” 
on poles with double fixtures. Such poles are 
head-guyed, and the span adjoining the guyed 
pole is usually shortened, being not more than 
three-fifths of the average spacing. 

Guy wires should be of galvanized stranded 
steel cable, the breaking strength of which should 
preferably not exceed about 34 tons per sq. in. 
The reason for this limitation of strength is that 
the high-strength steel is usually too hard to 
allow of proper handling and finishing off. 

When erecting poles in soft soil one or more 
transverse logs are sometimes bolted to the butt 
of the pole to provide additional bearing area and 
prevent movement of the pole in the ground. 

In swampy ground the base of the pole is 
sometimes provided with an arrangement of 
transverse timbers securely braced to the pole, in 
addition to which the hole may be lined with 
sheet piling and filled with good soil which may 
contain stones or rock. As an alternative, a stone 
or rock-filled crib may be built round the butt of 
the pole above ground level. In some cases con- 


Method of Erecting Steel Transmission Line Towers. 


crete is used with advantage in the pole founda- 
tion, but it will generally be found that the use 
of concrete can be avoided. 3 


Use oF Guy WIRES ON STEEL TOWERS. 


Poles should not be set along the edge of cuts 
or embankments or where the soil is liable to be 


washed out, unless special precautions are taken 


to ensure durable foundations. ak 
Guy wires are occasionally used in connection 
with steel poles and light tower structures. The 
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“A” frame or “Flexible” type of steel supporting 
structure is sometimes guyed, especially when the 
line turns a small angle on a single structure and 
also at intervals of 0.5 and 0.75 mile on long 
straight runs. Strain towers are built for turn- 
ing corners of 90 degrees, but when possible it is 
usually preferable to take care of sharp devia- 
tions in the line by using two or more corner 
towers, each one being used: for a deviation of 
about 30 degrees. 

It is not customary to use steel guys in connec- 
tion with the larger transmission line structures, 
these being generally designed to resist the max- 
imum stresses to which they may be subjected 
even under abnormal load conditions. There is, 
however, no apparent reason why economy in 
material of corner structures and strain towers 
generally might not more frequently be effected 
by using the tower proper as a compression mem- 
_ ber only, and taking the tension components of 
the total force acting on the structure by means 
of one or more steel cables disposed as guys and 
firmly anchored in the ground at such a distance 
from the base of the tower as may be most con- 
venient and economical in material. 

It is tfue that, with the so-called rigid design 
of tower, a very small deflection at the point of 
attachment of the guy wire may be sufficient to 
produce permanent deformation of the structure 
and there is a possibility that the tower may col- 
lapse under excessive load before the guy wires 
have taken up their proper share of the abnormal 
stresses. This is especially likely to occur if the 
towers are set on concrete foundations. On the 
other hand, it is not impossible to design towers 
of the square-base type with foundations pur- 
posely arranged to yield slightly; and if these 
structures are provided with guys (say of plow- 
steel cables) fixed very securely to practically 
unyielding concrete anchorages, it is probable 
that economies might, in many instances, be 
effected. On large transmission systems special 
designs may be justified. The use of massive 
symmetrical steel towers of the usual type at 
sharp corners or where lines are “dead-ended” 
often necessitates an amount of material greatly 
in excess of what would be necessary in a struc- 
ture specially designed for the purpose. The 
guying of steel towers is, of course, only possible 
when suitable positions for the guy anchors are 
available. 

In concluding this article, the writer wishes 
once more to emphasize the importance of de- 
voting much time and thought to the various 
details of overhead line construction before the 
work is actually started. The proper setting out 
of the line is among the most important matters 
connected witk overhead construction. If a line 
is not carefully surveyed and planned in every 
detail, it will often be impossible to get good and 
reliable service from it. This does not mean 
that the commercial aspect of the undertaking 
is not of prime importance; on the contrary, it 
is the only aspect from which an engineering 
undertaking of the kind under consideration 
should be viewed. But this is not equivalent to 
saying that a small first cost is always desirable, 
or that even a short low-voltage transmission 
line can be constructed and operated economi- 
cally by persons without engineering skill and 
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experience. At the present time new power de- 
velopments at the higher voltages, and extensions 
on a large scale of existing power lines, are gen- 
erally in the hands of competent engineers and 
are very thoroughly studied; but this is not al- 
ways the case with the smaller and lower voltage 


“Flexible” Type of Steel Transmission Line Supporting 
Structure. 


undertakings, some of which are not good exam- 
ples of engineering skill and foresight, and, 
although perhaps cheaply constructed in the first 


_ instance, do not fulfill adequately or economi- 


cally the purpose for which they were intended. 


JAPAN TO ADOPT NEW STANDARDS 
OF WIRE MANUFACTURE. 


According to recent advices from Japan, ten 
of the principal electric wire manufacturing 
firms in that country have issued a joint state- 
ment advising that they have completed prepara- 
tions for the production of insulated electric 
wires and cords to meet the official standards 
published in October last. The manufacture of 
the old-type wires and cords which have until 
this time been used in Japan will be discontinued, 
it is stated. 


WESTERN ELECTRIC OFFERS EDUCA- 
TIONAL ADVANTAGES. 


The opportunity to pursue part-time post- 
graduate studies at Columbia University is being 
offered by the Western Electric Co. to the mem- 
bers of its engineering department. Twelve em- 
ployes will be selected to study for the degree of 
Master of Arts. These will be in addition to the 
other educational advantages which were started 
by the company at Columbia last fall. 
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The Stability of Public Utility 
Investments 


Necessity for Communities to Safeguard Interests, Maintain 
Credit and Insure Stability of Public Utility Companies Em- 
phasized in Address Before Chicago Association of Credit Men 


By SAMUEL INSULL 


President, Commonwealth Edison Co., Chicago. 


The public utility question is always with us— 
daily, when we get on a street car; monthly, 
when we get our bills for electrical energy. It 
is a constant companion, even more frequent 
than the tax gatherer, and therefore not over- 
popular with us. 

One cannot conceive of the representative of 
the Internal Revenue Department of the United 
States Government being over-popular with any 
of us for the last few years, and I am not sure 
but what the same attitude of the public exists 
towards the public utilities. And yet those utili- 
ties and their success is an essential part of the 
development of any community, be it a large 
metropolitan community like the city of Chicago, 
or the towns and villages that surround it. The 
proper development of the utilities has a great 


deal to do with the orderly and rapid develop- . 


ment of city, and, I might say, today, of country 
life. 

We had a great example of a lack of function- 
ing Of the greater utilities—the great interstate 
railroads—at the beginning of the war. Their 
credit, largely injured by a mistaken public atti- 
tude towards them, and largely injured, I think 
it is only fair to say, by their own acts, was such 
that it was impossible for them to raise the nec- 
essary funds to enable them to function during a 
period of such great stress as existed during the 
great war, and as a result it was practically a 
necessity under which the government acted 
when it took them over. 


DEVELOPMENT OF TPuBLIC UTILITIES COMPARA- 
TIVELY RECENT. 


That same state of affairs is quite possible 
with relation to local utilities. Utilities, as a 
whole, in the life of our community and of the 
state, are of comparatively recent development. 
The gas utility 1s about the oldest. Water and 
sewage utilities existed to a limited extent even 
before the introduction of gas, but of the great 
utilities of today gas is about the oldest. I think 
it was in 18409 the first gas utility was established 
in Chicago. 

It is only in relatively recent years that we 
have had the telephone. The first telephone was 
shown in Chicago in 1878, and I think the Chi- 
cago Telephone Co. was organized in 1881, or a 
little later. 

Electric light is of a later date. The first 
public street lighting in the state of Illinois, I 
think, was in Belleville, and about the same time 
in Springfield, in 1880. It was not until 1885 


that electricity was distributed in this state from 
a central station, and if my recollection serves 
me correctly it was in the city of Elgin that the 
first central electric station plant was established. 
It was as recent as 1888 that the old Chicago | 
Edison Co. started the distribution of electricity 
in the city of Chicago, and when I came to Chi- 
cago in 1892 there was less than a million dollars 
invested in the business of that company. 

It could not have been earlier than 1883 when 
Mr. Van Depoele made his first exhibition of an 
electrically driven street car in the city at an 
exhibition held on the lake front here. So all 
these things, except gas, are of recent origin. 


INVESTMENT IN UTILITIES INCREASING AT RAPID 
RATE. 


The earliest figures we have of total invest- 
ment in the business are from the census records 
of 1902. There was invested at that time in 
electric railways, telephones, electric light and 
power, and gas utilities about $375,000,000 in the 
state of Illinois, and the gross income was some- 
thing’ under $50,000,000. Taking the figures is- 
sued by the census in 1917, and bringing them 
down to 1920, there is today about $1,250,000,- 
ooo invested in these four utilities in the state of 
Illinois. They have a gross revenue of about 
$250,000,000. 

For every dollar invested it takes five years to 
turn that investment. That is, 1f one of these 
utilities gets a dollar of new business it takes 
about five dollars of new capital to operate that 
business. And as a result about $100,000,000 of 
new capital is required annually in the state of 
Ilinois by the four public utilities referred to. 

Most of these utilities are privately owned. I 
have not referred to the water business, which is 
very largely publicly owned. There is a com- 
paratively small amount of gas business publicly 
owned, and a very small amount of electric-light 
business publicly owned. All street-car service 
is privately owned, I believe, with the possible 
exception that the city of Chicago has under 
certain conditions the right to acquire the street 
car lines of this city. 

A business which has $1,250,000,000 of the 
money of the people of the state invested ; which 
has 275,000 direct investors in the state, to say 
nothing of the indirect investors in the shape of 
those holding life-insurance policies and those 
having funds in banks, both of which class of 
institutions are very large owners of public util- 
ity securities; a business which requires $100,- 
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000,000 of new capital yearly, and which has in 
its service between 100,000 and 125,000 citizens 
of the state; which has upwards of 1,700,000 
customers in the state; which furnishes trans- 
portation to practically the whole population of 
the state at some time in the year or another, 
and a business whose rate of charge—it matters 
not whether it is an electric-light company or a 
gas company or a street-railway company or a 
telephone company—is mainly dependent upon 
the price it pays for the money necessary to ex- 
tend its plant to meet the requirements of the 
community; a business of that character—and 
that is the character of the public utility business 
—is one which is of far greater and far more 
vital consequence to the citizenship of the state 
than it is to the so-called owners of the proper- 
ties themselves. 

It is fair to assume that investors in public 
utilities do not put all their eggs in one basket, 
and do not confine themselves to this one par- 
ticular class of investment, and that if they 
should lose a portion or all of their investment 
in a particular property it is simply one of those 
incidents that all who invest money are subject 
to, and that the failure of any one particular 
enterprise would in all probability be of less con- 
sequence to those who invest their money in it 
than it would be to the community served by it. 


Proper TREATMENT OF UTILITIES DESIRABLE 
FROM COMMUNITY STANDPOINT. 


Take, for instance, the Peoples Gas Light & 
Coke Co. That has been the football of politics 
for so many years in this community that I sup- 
pose I can discuss its affairs very freely in pub- 
lic. They have been ventilated so often before 
council bodies and commissions and other bodies. 
The stockholders and bondholders of the Peoples 
Gas Light & Coke Co. have seen their securities 
go to a minimum price. They have seen their 
dividends passed. They have seen large losses 
made; that is, losses from current operation. 
Supposing that had been carried to a point where 
the company ceased to function. Would it have 
been a greater loss to the 12,000 to 15,000 secur- 
ity holders, or to the 700,000 consumers for gas 
in the city of Chicago? 

That is the viewpoint that I especially wish to 
bring home to you—that this question of the 


proper treatment of public utilities, of the main- 


tenance of their credit, of the insurance of the 
stability of their securities, is a question of far 
greater moment to the community as a whole 
than it is to the owners of the properties them- 
selves. 

We have heard all kinds of talk on the hust- 
ings for the last few weeks (for the purpose of 
catching votes), with relation to traction barons, 
electric-light barons, gas barons and all other 
kinds of barons, which is, of course, ridiculous. 
These properties are not owned by any onein- 
dividual. They are owned by—take the prop- 
erties of the state as a whole—about 275,000 dif- 
ferent individuals. The Chicago properties, as a 
whole, are owned probably by 100,000 to 125,000 
individuals. 

We have heard a good deal of getting blood 
out of a stone, or mikk out of a turnip; namely, 
getting transportation for less than it is possible 
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for transportation to be produced for. That 
class of talk does not get us anywhere. It will 


not enable us to get satisfactory transportation, 
which this city most urgently needs. It is not 
possible to continuously get service for less than 
service costs. 

Nobody knows better than you, as credit men 
and credit women, that an institution which 
steadily loses money can not possibly be entitléd 
to credit, and unless the public utilities are so 
regulated that their credit will be improved and 
built up, it 1s not possible to raise the necessary 
money that the transportation demands of a 
growing city like Chicago requires and demands 
from year to year. 


INVESTMENT IN UTILITY STOCK OF PERMANENT 
CHARACTER. 


There is one aspect of this industry that I 
think will appeal to you as credit men. I will 
refer again to the losses of the security holders 
of the Peoples Gas Light & Coke Co. Those 
losses are the losses on quoted prices of securi- 
ties in the public market. They are not losses 
of actual property, and in these days of com- 
mission regulation, when rates are based upon 
actual valuation of property, and when securities 
are only allowed to be issued based on the actual 
expenditures for new property, losses such as 
I have spoken about are of a mere temporary 
character. It is very different, indeed, to losses 
incurred in a business where the capital is more 
liquid, and where it can be turned over say once, 
twice or three times or four times a year. It 
does not matter what may be the position of the 
utility in the community for the moment. Its 
property is there just the same. And if its own- 
ers have patience to wait until the good common 
sense of the people demands that that utility 
should be treated with ordinary fairness, the 
chances are, if the original investment has been 
wisely made, that the deterioration in value is 
but temporary. The property cannot run away. 
Its investment is of such a permanent character 
that, if the revenue obtained from it be only suf- 
ficient for its proper maintenance, the property is 
still there. The time comes when the service ren- 
dered is paid for on a proper basis, and if the 
securities have been conservatively issued, the 
owners are bound eventually to get a return on 
their money invested. 

I think this point is very well illustrated by a 
remark made to me by the governor of one of 
the eastern states when we were driving across 
town a few months ago. He said, “Insull, I 
wouldn’t want to be in your line of business.” 
“Well,” I said, “Governor, I wouldn’t want to 
be in your line of business.” He said, “Now 
tell me why.” I didn’t ask him why he wouldn't 
want to be in my line of business. “Well,” I 
replied to him, “the property that I have charge 
of remains here. I remain here. The people in 
your line of business, Governor, change every 
few years. And I prefer a permanent to a tem- 
porary class of business.” 

And with all its troubles—and there are a 
great many troubles, and they have been very 
serious during the period of high prices—with 
all its troubles, I think that the public utility 
business of the state as a whole is in reasonably 
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satisfactory condition. The securities of the 
street railways are probably in the poorest con- 


dition. They have a much harder problem than ~ 


have the other utilities. The proportion of labor 
to gross revenue is very high, indeed, in the 
street-railway business. The idea of a fixed 
fare, irrespective of the amount of service ren- 
dered, that is, irrespective of the distance you 
carry a passenger, is a very serious matter for 
them to deal with. 

But take the other local utilities. Take the 
telephone business,—and we couldn’t get along 
from day to day without it; or the electric light 
and power, or gas business. I can not recall 
any important organization engaged in those 
three businesses that, during the stress of hard 
times, of high cost, and an unchangeable selling 
price—except by permission of some regulating 
body—I can not recall of any one important gas, 
electric-light or power utility that has gone into 
the hands of a receiver as the result of the stress 
of the period of war and the period of high 
prices following the war. 

I want to reiterate, in conclusion, that the ques- 
tion of rates for service is a question of cost of 
money, and except to the extent that the rate is 
influenced by the general money rates of the 
world, the question of the cost of money is a 
question of credit. You can not expect your pub- 
lic utilities to obtain credit in the money markets 
of the world, or the money markets of this coun- 
try—which are practically the money markets of 
the world today—unless those corporations are 
so regulated that they can earn enough money to 
maintain their property and give a return to those 
who invest their money locally in those proper- 
ties. 

It is to your advantage, it is your duty, if you 
want to see your community prosper, to see to it 
that these great agencies, these great servants of 
the body politic, are allowed to prosper to a rea- 
sonable extent. If you do that you establish their 
credit in the money exchanges of the country. 
You enable them to get their funds at reasonable 
prices. You help to maintain the stability of their 
investments by maintaining their earning power 
and you confer upon them what in your judgment 
must be the one first essential to success in any 
line of business, namely, the necessary credit to 
justify those who have money to loan to trust 
them. 


EMPIRE STATE GAS AND ELECTRIC 
ASSOCIATION TO MEET. 


The 16th annual convention of the Empire 
State Gas and Electric Association will meet at 
Hotel Utica, N. Y., Oct. 7-8. President Horace 
L. Mann will open the first session with an ad- 
dress, to be followed by committee reports and 
the following papers: “Selling in a Small Com- 
munity,” by H. K. Stein, superintendent of the 
Genesee Light & Power Co.; “Importance of 
Meter Testing,” by F. J. Murmann, superintend- 
ent of meters for the Westchester Lighting Co.; 
“Service Charge Rates,” by A. Parshall, consult- 
ing engineer. 

At the afternoon session of the convention, 
Oct. 7, there will be other papers presented on 
“Financing Utility Properties,’ by R. M. Searle, 
president of the Rochester Gas & Electric Corp.; 
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“The Consumers’ Viewpoint,” by G. I. Vincent, 
of the Syracuse Lighting Co., and “The News- 
paper Viewpoint,” by George M. Smith, manag- 
ing editor of the New-York Tribune. At the 
closing session, Oct. 8, G. N. Snider, coal traffic 
manager of the New York Central Lines, will 
review the coal situation, followed by papers on 
“Office Location, Arrangement and Upkeep,” by 
S. J. Magee, vice-president of the Associate Gas 
& Electric Co., and “Office Work in a Small 
Company,” by Paul B. Murphy, treasurer of the 
Potsdam Electric Light & Power Co. 


: CONTRACTOR-DEALERS ORGANIZE IN 


WESTCHESTER COUNTY. 


As the result of a co-operative meeting of 
electrical interests at Rye Beach, N. Y., Sept. 24, 
a temporary organization of electrical contractor- 
dealers of Westchester county, New York, was 
effected, with Kenneth C. Ogden, Yonkers, N. Y., 
as temporary chairman, and I. W. Austin as 
secretary. 

In the gathering were approximately roo elec- 
trical jobbers, manufacturers and central-station 
representatives. Among the speakers were H. B. 
Kirkland, of the American Wiremold Co.; W. C. 
Peet, chairman of the National Association of 
Electrical Contractors and Dealers; W. L. Good- 
win, of the General Electric Co.; M. C. Turpin, 
of the Westinghouse Electric & Manufacturing 
Co., and J. P. Ryan, secretary of the New York 
State Electrical Contractor-Dealers’ Association. 
A permanent organization of the Westchester 
County Association will be effected at a later 


meeting. 


BOSTON ELECTRICAL CONTRACTOR- 
DEALERS MEET. 


The Boston district of the National Association 
of Electrical Contractors and Dealers met Sept. 
23 at the Boston City Club. The chief speaker 
was M. C. Turpin, of the Westinghouse Electric 
& Manufacturing Co., the subject being “Modern 
Developments in the Industries as Business-Get- 
ting Opportunities.” 

Mr. Turpin illustrated the importance of the 
electric industry by showing how electricity en- 
tered into every phase of modern civilization, 
mentioning the accomplishment of electricity in 
aiding humanity by saving coal through the elec- 
trification of the steam railroads and battleships; 
also the entertainment furnished by over 18,000 
moving picture establishments to a daily average 
of 6 to 8 million persons. 


ELECTRIC PNEUMATIC BRAKE FOR 
RAILROAD SERVICE. 


The Pennsylvania railroad has been conduct- 
ing experiments on one of its trains running 
from Williamsport to Tyrone, Pa., with a new 
three-wire electric-pneumatic brake and tele- 
phone system. The system is said to provide a 
rapid simultaneous application or direct release 
of brakes on all cars, regardless of the length of 
the train, preventing slack action between cars. 
The telephone system is to keep the members of 
freight-train crews in touch with each other, but 
is applicable as well to passenger trains. 
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Fig. 1.—30,000-Kw. Alternating-Current Generator with Axial Ventilation. 


Construction of roi Maal 
rent Generators—Part II. 


Discussion of Parallel and Radial-Slot Rotor Design and Con- 
struction — Stator-Coil Bracing — Collector Rings and Brush- 
Holders—Turbogenerators for Single-Phase, Unbalanced Loads 


By S. L. HENDERSON ` 


Power Engineering Department, Westinghouse Electric & Manufacturing Co. 


In the preceding article* on this subject, ven- 
tilation of alternating-current generators was dis- 
cussed, a comparison of the two methods of 
ventilation being given. This article deals with 
the construction of rotors with special reference 
to the subject to slotting. 

There are two types of slotted rotors: the 
parallel slot and the radial slot. The former 
consists essentially of a solid steel cylindrical 
forging (into which slots parallel to one another 
are machined, the coils being subsequently wound 
into these slots), to which bronze discs are 
bolted, the discs being in turn bolted to short 
steel stub-shafts. A better understanding can 
be had by inspection of Figs. 2 and 3. 

The slots are machined to practically the same 
depth throughout one complete turn, except that 
at one end axially they must be machined deeper 


~ *Published in the Sept. 4 issue of ELECTRICAL REVIEW. 
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in order to allow for connections; at the corners 
diagonal cuts are taken to assist in winding and 
better insure against the breaking of insulation. 
Circumferential grooves are cut into each end 
to permit of accurate fits with the bronze discs 
which are machined to correspond. 

The winding corsists of flat copper strap 
which is wound under tension directly from. the 
reel, so that the larger sectional dimension is 
parallel with the bottom of the slot. No previ- 
ous forming is required. In the simplicity of 
winding lies one of the chief advantages of the 
parallel-slot construction; further, the winding 
being entirely inclosed practically no dirt can 
reach it. 

The insulation of the parallel-slot rotor. be- 
tween copper and ground consists essentially of 
mica plate cut to fit in the axial and end por- 
tions of the slots, as well as around the corners. 


tt 


, Fig. 2.—Parallel-Slot Rotor, to Which Are Bolted Brass Discs and Steel Stub-Shafts. 
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The insulation between turns consists of asbes- 
tos, which is laid in as the fields are wound. 
Special corner pieces of asbestos lumber are pro- 
vided above the coils, in order to fill up the space 
that is left vacant. After the winding is in 
place, brass wedges are driven into grooves at 
the tops of the slots, first at the ends, ar.d then 
lengthwise. The bronze discs are then bolted to 
the main body of the rotor. 


RADIAL-SLotT ROTORS. 


Radial-slot rotors are built in two different 
ways, according to size and speed. In all the 
smaller machines the principal part of the rotor 
consists of a solid forging integral with the shaft 
ends. The forging is machined all over, and 
radial slots are then cut into it. 

For rotors for low peripheral speeds or small 
diameters the solid forging is entirely satisfac- 
tory. In the case of larger machines it is diffi- 
cult to obtain forged material entirely uniform 
in its structure. With long, large-diameter 
forgings the material during the forging process 
is necessarily worked only in a longitudinal di- 
rection and only near the surface. In high- 
speed turbo rotors uniformity of material is im- 


Fig. 3.—Steel Forging Cut With Parallel Slots for Manu- 
facture of Rotor. 


portant. A more acceptable grade of steel is 
therefore employed, found in relatively thin 
rolled plates. This material is worked in a di- 
rection that, in the assembled rotor,’ becomes 
radial, and every cubic inch of the material is 
within an inch or two of a forged surface. Such 
material has entirely reliable properties from the 
periphery to the center and from end to end of 
the motor. It is particularly well adapted for 
use 1n large high-speed rotors in which reliability 
is of first importance. 

In generators approximately larger than 12,- 
000 to 15,000 kv-a. plates are used instead of a 
single forging. These plates, approximately two 
inches in thickness, are machined all over and 
are held together by through-bolts and a rab- 
betted fit between plates. In most of the plate 
rotors, the greater portions of those parts of the 
plates into which the slots are subsequently to be 
cut, are recessed as shown in Fig. 4, the purpose 
being to provide paths for cooling air to emerge. 
The ends of the rotor body are made of steel 
forgings integral with the shaft ends. 

The same objections cited with reference to 
the single-rotor forging do not apply to these 


Fig. 4.—Plates Used to Build Up Large Radial-Slot Turbo- 
generators. 


shaft forgings, on account of the much smaller 
weight of each single-piece forging and on ac- 
count of the short axial length of the large-di- 


ameter part. This short length permits the. 


material to be worked in an endwise or axial 
direction. While this method of working the 
material considerably increases the cost of the 
forging, it insures good properties in a radial 
direction. The rigidity of the structure is as- 
sisted, and the weight of the rotor parts is to a 
large extent transmitted from end forgings to 
plates and from plate to plate by means of the 
rabbet fits (see Figs. 4 and 5). 

Holes are machined at regular intervals in the 
plates and shaft ends, through which heavy spe- 
cial-steel through-bolts are passed, and heavy 
nuts are screwed on to the ends of the bolts, be- 
ing pulled up tight enough to insure of initial 
tension in them. In subsequent machine work 
the heads of the nuts and bolts are turned off, 
leaving a sufficient amount of them within the 
forging to secure ample strength. For all prac- 
tical purposes this built-up rotor becomes a 
single piece of very uniform material. Radial 
slots are then cut into the rotor in either the 
solid or the plate construction. When the rotor 
is to be ventilated additional slots are cut below 
the main slot for winding, as indicated in Fig. 6. 

Tne winding consists of flat copper strap 
placed so that the larger sectional dimension is 
parallel with the bottom of the slot. It should 
be noted that the lengths of the turns are un- 
equal; in any one coil the convolutions are equal 
in length axially, but circumferentially they dif- 


TES 


Fig. 5.—End Forging With Plate Rotor. 
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fer. Formed coils are used and are bent on 
edge at the corners; the distances between bends 
must be accurately spaced and the turns must 
be placed into the slots one at a time. 

The insulation between turns consists of mica 
and asbestos with a very small amount of paper 
for structural purposes only. The insulation be- 
tween coils and ground are cells of plate mica. 
The last turns in the slots are wrapped with 
mica tape in order to increase creepage surface; 
then a piece of flat mica plate is placed in each 
slot over the last turns and within the mica cell. 
Protection against mechanical injury is afforded 
by means of a brass strip at the top of the slot, 
next to the wedge. The ends of the coils are 
insulated by means of asbestos tape around each 
individual coil in the larger sizes, and with 
asbestos tape around a group of coils in the 
smaller sizes, except where the coils emerge 
from the slots, and there they are insulated with 
asbestos tape around the individual coils. The 
coils are pulled down into the slots with the use 
of heavy steel rings, as shown in Fig. 7, and 
when so clamped the rotor is thoroughly var- 
nished and baked. It will be noted that prac- 
tically the entire rotor insulation is molded mica 
or asbestos. 

Brass wedges are then driven or fitted into the 
slots* so as to engage in grooves which had pre- 
viously been machined in the rotor body. The 
coil ends are also pulled down accurately to 
proper dimensions and supported against cen- 
trifugal force by means of rings of special alloy 
steel possessing great strength and ductility. 
These rings are carefully insulated on the inside 
by heavy plate mica which is accurately fitted in 
place. In order to hold these retaining rings in 


position axially, steel or bronze end plates en- 7 


gage with them and the end plates in turn are 
held in position by means of nuts which are 
screwed on the shaft. A rotor built of solid 
forging is shown in Fig. 8. 

Holes are drilled in the end plates, these being 
for the purpose of admitting air for ventilation. 
In most of the radial-slot rotors, this air passes 
into and through the slots cut below the main 
slots in the rotor and then flows into and is dis- 
charged from the various recessed parts in the 


plates, when plate construction is used, or 


*In the smaller radial-slot turbos, the brass wedges are 
driven in, the pressure on the coil being relieved little 
by little as the wedge advances. In some large rotors 
where wide slots are used a three-piece wedge is utilized. 
This consists of a central part of brass which is held 
down by means of clamping rings while the two side 
pieces of steel. are driven in. After the latter are in 
place the pressure secured by means of the clamping 
rings is relieved. It is believed that this construction re- 
sults in a more rigid clamping of the coils than is possible 
with a one-piece wedge. 
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Fig. 6.—Type of Radial-Slot Rotor. 


ELECTRICAL REVIEW 519 


' Fig. 7.—View of Rotor Showing Coils Pushed Down into 


Slots by Heavy Steel Rings. 


through circumstantial grooves when the rotor 
body is solid. In some of the rotors, the main 
body is not ventilated, and usually, when this 
condition obtains, air passes through the end 
windings and is discharged through holes drilled 
radially in the retaining rings, as shown in Fig. 
9. In certain few and special cases, ventilation 
has been omitted entirely. 


STATOR-COIL BRACING. 


Other things being equal, the higher the speed 
of the machine the lower will be the internal re- 
actance. Therefore, since the angular velocity 
of the turbogenerator is very high, the reactance 
is usually low. In case a short-circuit occurs 
on a system, the current which flows is practi- 


cally inversely proportioned to the reactance. 


Although an effort is made, especially in the 
large sizes, to make the reactance high, neverthe- 
less it is small enough to permit of a great rush 
of current at the first instant in case of short- 
circuit. A greater rush of current might ensue, 
were the alternator connected out of phase in 
parallel with several other generators than were 
a short-circuit to occur. In either case, how- 
ever, the forces which result from the great mag- 
nitude of current would produce bad distortion 
of the end windings of the coils were they not 
securely braced to withstand such forces. A 
great deal of attention has been paid by the 
Westinghouse company to the construction of 
these coil braces, so as to adequately secure the 
coil ends. 

In the smaller sizes, the coil ends are sup- 
ported by means of insulated steel rings, to 
which the individual coils are secured by means 
of waxed cord. In the larger machines, how- 
ever, this method of support is not sufficiently 
substantial. The coils are then flared back at 
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Fig. 8—Complete Rotor Built of Solid Forging. 


an angle of 45 or 60 degrees with an axial line 
and cast-iron braces are bolted to the frame, so 


that the inner sides are substantially parallel with- 


the outer sides of the coils. Suitable insulating 
blocks are then placed between the cast-iron 
braces and the coil ends. On the inner sides of 
the coil are placed other flat insulating blocks, 
and bolts are passed through these blocks, be- 
tween coils through the outer insulating blocks, 
and the sides of the cast-iron braces nearest the 
coil ends. These bolts are suitably insulated 
from the coil ends. Between adjacent coils, and 
surrounding the bolts, other insulating blocks are 
placed to prevent the coil ends crowding (for 
the same phase). Midway between the cast- 
iron supporting braces additional braces are used 
which clamp the coils inside and outside in the 
same manner, but are not supported by cast-iron 

members against the frame. In large frames the 
~ coils are braced circumferentially where they 
emerge from the slots by means of insulating 
blocks, which fit between adjacent coils fairly ac- 
curately and are prevented from sliding by cord- 
_ ing to the coils, as shown in Fig. 11. 

COLLECTOR RINGS AND BRUSHHOLDERS. 

Collector rings are made of either cast iron or 
steel. Cast iron is preferred where the stresses 
encountered will permit of its use. 

There are two general methods of mounting 
these collector rings on the rotating element. On 
smaller machines the rings are mounted on a 
steel bushing which is fitted to the shaft. This 
bushing is insulated with mica, which is banded 
on, and the band wires are soldered. After sol- 
dering the bushing with its insulation is then 
turned to an accurate diameter and the collector 
rings are shrunk on. On larger size machines 
the collector rings are shrunk over an insulated 
band on the shaft. 

In general, some form of graphite or carbon 
brush is used for collecting the current from the 
collector rings. The brushholders are of the 
radial type and are secured to the end bells in 
the smaller sizes (see Fig. 12) and to the ped- 
estal in the larger sizes. 


TURBOGENERATORS FOR SINGLE-PHASE AND UN- 
BALANCED LOADS. 


It is a well-known fact that a balanced poly- 
phase load produces a resultant armature reac- 
tion which rotates synchronously, and, conse- 
quently, only distorts the main field. With un- 
balanced load, however, on the polyphase ma- 
chine, or with single-phase loading, the resultant 
armature reaction is pulsating. This pulsating 
magnetomotive force induces currents in the 
rotor which flow in such directions as to tend 
to neutralize the magnetomotive force producing 
them. If these currents have to find their own 
path in a solid rotor, the losses may become ex- 
cessive as these currents are of double the stator 
frequency and will crowd to the outer surface 
of the iron, giving the effect of high resistance. 
It is therefore necessary to provide a low-re- 
sistance path, or damper winding. 

In general, it is necessary to provide dampers 
in all machines which are to operate with an un- 
balanced load, and for all single-phase units, ex- 
cept the very smallest sizes. 

In parallel-slot rotors the wedges at the tops 
of the slots, plus additional wedges in those parts 
of the rotor in which there are no windings, pro- 
vide sufficient paths for the damper currents in 
the rotor body. These wedges are then short- 
circuited by means of the bronze discs at the 
ends, thus completing the paths for the currents. 
In radial-slot rotors copper wedges are usually 
substituted for brass in the main slots, so as to 
reduce the resistance, and additional copper 
wedges are placed in those parts of the rotor in 
which there is no winding. Bronze is substi- 
tuted for those parts of the retaining rings which 
engage the rotor body, and these then act as 
short-circuiting devices for the currents in the 
wedges. The electrical connection between the 
wedges and the bronze ring is improved by 
means of copper straps, mechanically secured to 
both. In order to damp out the pulsations of 
flux due to the single-phase currents in the end 
windings of the stator coils, cage windings at the 


Fig. 9.—Complete Rotor, Showing Method of Discharging Air Through Holes Drilled in Retaining Rings. 
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outer peripheries of the retaining rings are also 
provided. i 

It has been general practice to employ a three- 
phase star-connected winding in the stator and 
use two of the three leads for single phase. For 
the same current per lead, the rating on single 
phase will then be 0.577 times the three-phase 
rating. 

The single-phase generators, when operating 
on railway circuits, may have one terminal 
grounded. In that case there is full-potential 
strain between those windings connected to the 
other terminal and ground. This is 1.73 times 
the insulation strain that would exist were the 
neutral point grounded in the same machine op- 
erating three phase, or in the same machine with 
uniformly distributed condenser capacity in all 
phases. This may, in some instances, necessitate 
greater insulation than would ordinarily be used. 

The polyphase generator when supplying un- 
balanced load has the equivalent of a single- 
phase load superimposed upon a balanced poly- 
phase load. Therefore double-frequency cur- 
rents are induced in the rotor in proportion to 
the magnitude of the single-phase load, and if 
the unbalancing be more than a small percent- 
age, damper windings should be provided, al- 
though in most cases they need not be of so 
great current-carrying capacity as for a single- 
phase operation. 

Some turbogenerator fields are wound for 125 
volts and others for 250 volts excitation. The 
objection to winding small rotors for 250 volts 
is that the individual copper straps are quite thin 
and difficult to handle, and that the percentage 
of space occupied by insulation becomes a large 
factor, thereby tending to reduce the output. 
Furthermore, the cost is increased, due to the 
difficulty of handling the material. 

The objection to winding large rotors for 125 
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Fig. 10.—Section of Armature, Showing Bracing for 
13,200-Volt Winding. 
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Fig. 11.—Section of Armature, Showing Insulating Blocks 
Between Coils. 


volts is very largely due to the difficulty of 
handling the large current on the collector rings. 
Nothing is accomplished by adding brushes, be- 
cause the increased friction offsets the reduction 
in brush /?R loss. To increase the diameter of 
the rings and thereby increase-the heat-dissipat- 
ing surface (which may or may not be supple- 
mented by addition of brushes) would mean an 
increase in friction loss due to the higher per- 
ipheral speed, and an aggravation of brush chat- 
tering. An increase in the width of the brushes 
is also undesirable because they are now made as 
wide as is considered good practice for reliable 
operation. 

Up to a total maximum ampere capacity for 
excitation of 800 amperes it is entirely possible 
to wind fields for 125 volts. Above this point 
the risk of collector-ring trouble is considered so 
great as to render the low excitation voltage 
most undesirable, even though a partial installa- 
tion already exists and the change to 250 volts 
means that an existing 125-volt exciting circuit 
cannot be used. 


AIR WASHERS. 


The air which passes into and through a tur- 
bogenerator for cooling the machine is usually 
laden with dust, and after the machine has been 
in service for a few months the windings are 
covered and the smaller ventilating passages 
more or less filled with a deposit of dirt. The 
effect is to make more difficult the dissipation of 
heat from the surfaces where the dirt is depos- 
ited, to obstruct the flow of air, and, in some 
cases, to impair the life of the insulation. The 
result may be that the machine temperature will 
be greater after it has been in service for a few 
months than when new. 

Several types of air filters have been proposed 
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and manufactured, in which the the incoming air 
passes through some form of cloth screen. The 
difficulty with this type is that the cloth soon be- 
comes covered with the dirt deposits, and thus 
seriously impedes the flow of air. To meet this 
difficulty, air washers have been brought out in 
which water is sprayed from nozzles into the air 
before the air passes into the generator. The 


Fig. 12.—View Showing Radial-Type Brushholder Con- 
struction. 


water is so finely divided that practically all the 
solid matter in the air is deposited with the water 
on deflector plate in the air washer. Another 
advantage of the washer lies in the fact that the 
air temperature is reduced by this process, and 
therefore the temperature of the machine is also 
correspondingly lowered. Assuming that other 
limiting factors permit, the generator capacity is 
slightly increased by the use of an air washer on 
account of this reduction in cooling-air tempera- 
ture. This, however, is the only way in which 
the air washer does increase the capacity, aside 
from its primary function of keeping the gener- 
ator clean. It has sometimes been stated that on 
account of the greater specific heat of saturated 
air, as compared with air containing less mois- 
ture, saturated air will be more effective in carry- 
ing away heat. The difference in specific heat 
between saturated air (100% humidity) and dry 
air (O% humidity) is less than 2%, so that while 
this statement is true the difference is negligible 
from a practical standpoint. It has been sug- 
gested that this effect may be made practically 
important by supersaturating the cooling air. 
Experiments have shown that it is impossible to 
carry free water into a generator with air veloci- 
ties ordinarily used, and, even were it possible, 
the wisdom of such practice is, at least, open to 
question. 

The reduction in temperature caused by the 
change from the natural humidity to 100% hu- 
midity will seldom be more than 10 deg. C. No 
general statement can be made as to the percent- 
age imcrease in capacity corresponding to this 
reduction in cooling-air temperature, since the 
temperature problem is extremely complex, but 
as a rule not greater than 5 to 10% increase in 
rating can be expected. 
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The drop in pressure of the air in passing 
through an air washer of an approved type is 
usually small and can generally be neglected. 
Provided there be a small pressure drop in the 
air ducts, no further provision for making up 
for the pressure drop in the air washer need be 
allowed, whether the generator has internal or 
external fans. 


TURBINE ORDERS INDICATE NATION- 
WIDE PROGRESS. 


Purchases of Generating Units Presages Relief From 
Power Shortage and Improvement of General 
Economic Situation. 


Orders from electric power companies for 
over a half million horsepower of turbogener- 
ators have been received by the Westinghouse 
Electric & Manufacturing Co. within the past 
three months. This, it is announced, represents 
the largest volume of power business ever given 
to a manufacturer by private interests. 

These orders undoubtedly form one of the 
most effective steps that have so far been taken 
towards the improvement of the general economic 
situation. The country as a whole is short of 
power, and, in consequence, industry of every 
kind has been seriously hampered. The bene- 
ficial effects of this substantial addition to power 
supply will, therefore, be felt by the eritire na- 
tion, and though the total horsepower involved 
presents only part of immediate requirements it 
is sufficiently large to prove a real factor in the 
restoration of normal conditions. 

Among the orders received by the Westing- 
house company are the following: Cheswick 
Power Co., Pittsburgh, Pa., one compound unit 
of 60,000-kw. capacity, which will be one of the 
largest machines ever built; Narragansett (R. I.) 
Electric Light Co., one compound unit of 45,- 
ooo-kw. capacity ; United Electric Light & Power 
Co., New York, two compound units of 35,000- 
kw. capacity each; Brooklyn (N. Y.) Edison 
Co., two single units of 25,000-kw. capacity each; 
United Electric Co., Springfield, Mass., a single 
unit of 25,000-kw. capacity; Commonwealth 
Edison Co., Chicago, one compound unit of 35,- 
ooo-kw. capacity, and Havana (Cuba) Electric 
Railway Co., two single units of 25,000-kw. 
capacity each. | 


FEATURES OF NEW YORK ELEC- 
TRICAL EXPOSITION. 


The New York Electrical Exposition will open 
in the Grand Central Palace Oct. 6 and continue 
ten days. The number of exhibits arranged for 
is 141, representing an increase of 48% over the 
1919 show. The purpose of the exposition is to 
demonstrate the varied employment of electricity 
in the home, office, store and factory, and in each 
case whole series of displays have been prepared. 
Of special interest will be the servantless house- 
hold, wherein electrical machines and devices 
either perform or greatly lighten the labor of 
every household task from laundry to nursery. 
A therapeutic exhibit demonstrating the many 
and highly beneficial uses of electricity in the 
doctor’s office and hospital will be another fea- 
ture. 
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Use of Power-Limiting Reactors 
_for Synchronous Operation 


Discussion of Problems Involved—Extensive Employment of Re- 
actors in Generators, Bus Bars, Tie Cables and Feeders Desirable 
— Paper Before Association of Edison Illuminating Companies 


By CHARLES P. STEINMETZ 


Consulting Engineer, General Electric Co. 


The two foremost requirements of central- 
statian operation, to which everything else must 
be subordinated, are economy and reliability. 

Economy requires parallel operation of all the 
generating plant in the system, though divided in- 
to a number of large stations located at strategic 
points of the distribution system, to get the best 
load-factor, best diversity-factor, and best utili- 
zation of the personal element. It also means 
interconnection of substations by tie lines, to get 
better loading and reduce the required reserve 
capacity of feeder cables. 

Reliability demands power limitation to avoid 
the destructive effects of excessive power con- 
centration, time limit of the circuit-breakers and 
stability of generators and stations in synchro- 
nous operation. Power limitation is accomplished 
by generator reactors, bus-bar or tie reactors and 
feeder reactors. 

Generator power-limiting reactors are used 
where the true internal self-inductive reactance 
of the generator is not sufficient to limit the mo- 
mentary short-circuit current of the generator to 
reasonably safe values. This is usually the case 
with 25-cycle steam-turbine alternators, and in 
25-cycle systems generator .power-limiting re- 
actors are generally used. In 60-cycle machines 
it is usually possible to give the generator a suf- 
ficiently large internal self-inductive reactance 
without sacrifice of its other constants, so that 
external generator reactors usually are not 
needed. The effect of the generator power-lim- 
iting reactor is greatest on the initial short-cir- 
cuit current, less on the transient short-circuit 
current after a short while, and very little on the 
final short-circuit current.’ 

Bus-bar or tie reactors are used to limit the 
possible power transfer between stations or sta- 
tion sections, and thereby to limit any trouble 
as far as possible to the station or station section 
in which it occurred, and reduce its severity by 
limiting the power which the other stations can 
feed into it, without at the same time interfering 
with the power transfer between stations, inci- 
dent to normal operation. The power transfer 
over the bus-bar reactors occurs by a phase -dis- 
placement of the station voltages without any 


1Considering. for instance, a typical 25-cycle turbo- 
alternator with 6% true internal reactance and 100% 
effective reactance of armature reaction, the following 
values times the full-load current may be expected: 
After After After 
Short-Circuit Current. Initial. 4% Sec. % Sec. 1 Sec. Final. 
Without power-limiting 


generator reactor ...... 16.6 7.5 3.8 ~ 1.6 1.3 
With 6% power-limiting 
generator reactor ...... 8.3 5.6 3.8 2.2 1.2 


voltage drop. In this manner, however, only 
energy current can be transferred, but not reac- 
tive or wattless current. 

Feeder reactors are used to isolate cable short- 
circuits from the bus bars, so that short-circuits 
in feeder cables near the bus bars do not act as 
dead short-circuits on the bus bars. Obviously, 
cable short-circuits are much more frequent than 


short-circuits on the bus bars. Already a small 


feeder reactor 1s very effective in limiting the 


short-circuit current, since what is a small per- 


centage of reactance referred to the capacity of 
a feeder is a very large percentage of reactance, 
referred to the generating station. For instance, 
with a feeder capacity of 6000 kw. and a station 
capacity of 72,000 kw., a 3% feeder reactor 
would be a 36% reactor referred to the capacity 
of the generating station, and with 12% gener- 
ator reactance would reduce the momentary 
short-circuit current from eight times full load 
of the station to two times full-load current. 


TIME LIMIT OF CIRCUIT-BREAKERS. 


Either a constant time limit or a time limit de- 
pending on the load, and more or less inverse 
proportional thereto, is used in electrical systems 
for the following purposes: 

(a) In case of trouble, to retain the load while 
waiting for the trouble to clear itself, so as not 
to disconnect important loads unnecessarily for 
momentary troubles which eliminate themselves, 
but to open only if the trouble persists. 

(b) To insure reliable successive operation of 
a number of circuit-breakers, by interlock, so 
that the second circuit-breaker does not open 
until the first one has opened, etc., so that if the 


_ first circuit-breaker clears the trouble the second 


remains closed, and the interference with the 
system due to opening of circuit-breakers is lim- 
ited to the smallest extent. 

In high-power systems, especially near the 
source of power, the generator circuit-breakers 
are given a time limit so they do not open at the 
initial excessive short-circuit current, but only 
after the short-circuit current has materially de- 
creased. Even with power-limiting reactors, the 
momentary short-circuit currents are liable to be 
so enormous that a circuit-breaker capable of 
safely opening such currents would be impracti- 
cably large and expensive for general use. While 
in opening short-circuits the time limit 1s an ad- 
vantage and even a necessity in protecting the 
circuit-breaker, it is a disadvantage to the system 
in exposing it for a longer time to the excessive 
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momentary short-circuit stresses, mechanical, 
thermal and electrical; especially the latter, with 
regards to synchronous operation, since the lia- 
bility of losing synchronism between generators, 
between stations, and between substations and 
supply, very rapidly increases with increasing 
duration of the short-circuit.? 


SYNCHRONIZING POWER. 


(1) At zero voltage, such as occurs with a 
short-circuit at or close to the bus bars, there is 
no synchronizing power, and generators and sta- 
tion sections during short-circuit thus drift out 
of synchronism with each other, and then when 


the short-circuit is cleared short-circuit each . 


other, thus remaining at zero voltage. 

(2) The synchronizing power between gener- 
ators or station sections, that is, the power with 
which they tend to hold each other in synchron- 
ism, iS proportional to the square of the voltage, 
thus decreasing rapidly with the drop of voltage 
such as occurs by the excessive current of a 
short-circuit in the system. | 

(3) Reactance, such as that of power-limiting 
reactors, may decrease the synchronizing power 
between alternators or station sections by re- 
ducing the current, and thus the power transfer, 
if the reactance is in the circuit between the 
alternators or station sections (such as that of 
the generator power-limiting reactors or bus-bar 
reactors). Such reactance, however, may also 
increase the synchronizing power between alter- 
nators, etc., especially against sudden or oscil- 
latory disturbances (hunting) by reducing the 
current and thus the demagnetizing effect of 
armature reaction, and thereby maintaining a 
higher induced voltage on the machines, which 
more than makes up for the lesser interchange 
current. Theoretically, the optimum value is 
that when the total self-inductive reactance (in- 
ternal as well as external) equals half the effec- 
tive reactance of armature reaction. . 

(4) Reactance, such as that of power-limiting 
reactors, may increase the synchronizing power 
between alternators or station sections by reduc- 
ing the current and thereby maintaining a higher 
voltage on the machines, if the reactance is in 
the circuit between the machines and the source 
of trouble as short-circuit. Such is the case with 
a feeder reactance or a bus-bar or tie reactance 
with regard to the stations in which the trouble 
does not occur. 

(5) Only the quadrature or reactive compo- 
nent of the interchange current between alter- 
nators or station sections exerts synchronizing 
power, but the energy component of the inter- 
change current (due to the resistance of the cir- 
cuit between the machines or stations) has no 
synchronizing power. If, therefore, generators 
or stations are tied together over cables having 
considerable resistance and little reactance, a 
tendency to instability may appear, requiring the 
insertion of additional reactance to give satisfac- 
tory parallel operation. Theoretically, at con- 


2For instance, in the second case of footnote 1, that is, 
with 12% total reactance, the relative Sone 
power, that is, the ratio of the power with which the 
generators hold each other in step to their rated load, is 
approximately, when a dead short-circuit on the bus bars 


is cleared after: 
0 4 Sec. y% Sec. 1Sec. Final. 
Relative synchronizing 
DOWer ...osesesoeseos 4.15 1.86 0.86 0.29 0.09 
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stant voltage at the two alternators or stations, 
the optimum value is a total reactance equal to 


V3 times the resistance. Usually a materially 
larger value of reactance gives a greater syn- 
chronizing power, due to a lesser drop of voltage. 

(6) The speed (or frequency) differences 
from which turboalternators can pull each other 
into step are small compared with the speed dif- 
ferences to which generators or stations may 
drift apart during a.short-circuit of very few 
seconds duration, so that such a short-circuit 
may result in a permanent loss of synchronism; 
that is, a drifting of the machines for indefinite 
time at zero voltage.® 

(7) The speed (or frequency) differences 
from which turboalternators can pull each other 
into step are small compared with the usual dif- 
ference between no-load and full-load speed, so 
that if an alternator or station section by a mo- 
mentary short-circuit drops its load and speeds 
up to no-load speed it may not catch a synchron- 
ism again with the loaded machines or stations, 
but drift indefinitely out of step, at zero voltage, 
unless by steam control its speed is brought close 
to synchronism with the loaded machines. 

(8) If the synchronizing power of a machine 
or station section is greater than its capacity, the 
machine or station section will remain in syn- 
chronism under sudden change of load or speed, 
such as may occur by the sudden release of load 
due to the opening of all the substation circuit- 
breakers, etc. (unless the voltage drops so far 
that the synchronizing power, which is propor- 
tional to the square of the voltage, drops below 
the machine capacity). If, however, the syn- 
chronizing power of the machine or station sec- 
tion is less than its capacity a sudden release of 
load, etc., may tear the machine or station section 
out of synchronism with the rest of the system. 
The same applies with regard to the maintenance 
or loss of synchronism between synchronous sub- 
stations and generating stations. 

In general, the voltage limit of synchronizing 
power of individual turboalternators, that 1s, the 
voltage below which the synchronizing power 
drops to less than the machine capacity, is not 
far from half the rated voltage (usually a little 
below), and disturbances which do not drop the. 
machine voltage momentarily below half the 
rated voltage, usually are not liable to throw the 
machines out of synchronism.‘ 

The current capacity of tie cables and the re- 
actance of bus-bar or tie reactors limits the syn- 
chronizing power between stations or station 
sections to less than their rated capacity, espe- 
cially if accompanied by a voltage drop, and the 
speeding up consequent to a sudden release of 
load on one station therefore is liable to break 
synchronism between this station and the rest of 

3For instance, with the station constants as given in 
footnote 1, and different types of machines having dif- 
ferent kinetic energy of the moving masses, and thus 
different rates of drifting apart, it may be, as the result 
of a short-circuit lasting: 

0 % Sec. % Sec. 1Sec. Indef. 
Percent speed difference 

from which the ma- 

Pte to AYM 1d (0.94 064 0.37. 0.20 
Percent speed difference 

by which the machines 

may have drifted apart 0 1.35 2.70 5.40 awe 

‘Some approximate values are given in “Power Con- 
trol and Staby, of Electric Generating Stations,” A. 


. E. E.. June, 1920; General Electric Review, Aug. an 
Sept., 1920. 


~~ 
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the system, unless quickly checked before the 
critical time has passed. 


CONCLUSIONS. 


In high-power electric generating systems the 
extensive use of power-limiting reactors is de- 
sirable in generators, bus bars or tie cables, and 
feeders. 

Regarding the size of such reactors, the larger 
the reactance, the less is the shock on the gener- 
ating station of a feeder short-circuit beyond the 
reactor; the greater, however, is the size space 
occupied by, and cost of the reactor, and the 
larger are the lagging volt-amperes introduced 
by it into the system. In 25-cycle systems in 
which the load is mainly synchronous machines, 
and unity power-factor therefore can always be 
maintained, this is immaterial. However, in 
60-cycle systems having little synchronous load 
and considerable inductive load, resulting in ap- 
preciable lagging current and a power-factor less 
than unity, the insertion of the feeder reactor 
tends to lower the power-factor, the larger the 
reactance. 

It thus is desirable to use the smallest size of 
feeder reactor which gives reasonably safe oper- 
ation of the system; that is, which in case of a 
feeder short-circuit keeps the bus-bar voltage of 
the station above the voltage limit of synchron- 
izing power (about half voltage) and thereby 
guards against synchronous machines dropping 
out of step. From this condition, the minimum 
safe value of feeder reactor can be calculated, in 
the manner as described in a recent paper.’ 

However, a value of feeder reactance may at 
full load of the station; that is, with all the ma- 
chines in operation, in case of a feeder short- 
circuit, keep the station voltage above the syn- 
chronizing limit. But with only a part of the 
machine capacity connected to the bus bars, the 
voltage drop with the same short-circuit beyond 
the same feeder reactor would be larger, and 
thus may drop the station voltage below the syn- 
chronizing limit, thereby throwing the synchro- 
nous machines out of step. A larger judgment of 
the operating engineer is necessary to decide 
what fraction of connected machine capacity the 
station voltage should be kept above the syn- 
chronizing limit, and the feeder reactor should 
be calculated to give safe operation with the 
minimum number of machines which may be 
connected to the bus bars under important con- 
ditions of operation. At periods of very light 
load the possibility of loss of synchronism usu- 
ally will be less important, and the possibility of 
cable failures also less than under full load. 
Furthermore, at light load the machines probably 
will not be fully loaded or may be kept at par- 
tial load, and then will stay in synchronism down 
to lower voltage. The voltage limit of synchro- 
nizing power is reached when the power which 
can be transferred between the machine and 
other machines drops below the load on the ma- 
chine, and with a sudden release of load the 
speeding up of the machine cannot be checked 
any more by the transfer of load to the machine 
from the other machines. If thus the machine 
is only half loaded, only half as much power 

6 “Power Control and: Stability of Electric Generating 


Stations,” A. I. E. E., June, 1920; General Electric 
Review, Aug. and Sept., 1920. 


has to be transferred to it to keep it from speed- 
ing up out of synchronism at a release of its load. 
If then the voltage limit of synchronizing power 
at full load is about half voltage, the voltage limit 
of synchronizing power at half load would be 
0.5 divided by V2, or 35% of voltage (the syn- 
chronizing power being proportional to the square 
of voltage). 

Furthermore, the drop of voltage under feeder 
short-circuit depends not only on the value of 
feeder reactance but also on the duration of the 
short-circuit, increasing with the duration of the 
short-circuit. The hability of dropping out of 
synchronism depends not only on the voltage 
drop, but also on the duration of the voltage 
drop; if of short duration a larger voltage drop 
will be permissible without throwing the machines 
out of synchronism. Thus, for instance, if by 
speeding up the circuit-breakers, the duration of 
the short-circuit could be reduced from r to 0.5 
sec., the same feeder reactor would give a lesser 
voltage drop, but a larger voltage drop would be 
permissible and a smaller feeder reactor would 
give the same safety of synchronous operation. 
Thus the time limit of circuit-breaker operation 
is a factor in the calculation of a feeder reactor.® 


Bus-BAr or TIE REACTORS. 


In interconnecting stations (or station sections) 
by bus-bar or tie reactors, it is preferable to con- 
nect the stations in a ring or multiple ring rather 
than in a chain, since with ring connection serious 
trouble in one station, leading to this station 
dropping out of synchronism, would still leave 
all the other stations connected together in syn- 
chronism. If, however, the stations are connected 
in a chain and an intermediary station drops out 
of synchronism, this cuts the system in two, as 
the two ends of the station chain which were 
interconnected through the disabled station drift 
out of synchronism with each other.. With the 
disabled station cleared, it then means three 
groups of stations to synchronize with each other. 
In ring connection the disabled station as soon as 
cleared would merely have to be synchronized 
with the rest of the system, which has remained 
together. Furthermore, if in case of trouble in a 
station the reactors which tie this station to the 
rest of the system are not opened after the clear- 
ing of the trouble the station may drop into syn- 
chronism again with the rest of the system, if, 
in ring connection, the rest of the system has 
stayed together. If, however, in chain connec- 


tion, the two ends of the chain have drifted apart, - 


the disabled station, when cleared, would try to 
synchronize with the two adjacent stations, which 
are out of synchronism with each other, and thus 
would have to pull these stations into synchro- 
nism with each other, which is rather remote. A 
still more serious trouble with chain connection 


e Thus, for instance, with 12% total (internal and ex- 
ternal) self-inductive generator reactance, and with a 
feeder reactance expressed in per cent of the total self- 
inductive reactance of the generators, not to allow the 
generator voltage to drop below 607 of the rated station 
voltage, the circuit-breakers would na ~œ cc oven within 
0.32 sec. with no feeder reactance; 6.5 see wet POT 
feeder reactance: 0.75 sec. with 110% teeder reactance, 
1.0 sec. with 170% feeder reactance; 1.F see. with 29%, 
feeder reactance, and 2.0 sec. with 330% feeder reactance. 
(330% of the generator reactions of 12% would be a feeder 
resistance of 39.6%, referred to the capacity of the gen- 
erating station; thus, with 60,000-kw. generator capacity 
and 6000-kw. feeder rating, this would give a 3.96% feeder 
reactor.) 


ba 
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in case of loss of synchronism of an intermediate 
station is that the two ends of the chain fre- 
quently are interconnected through those sub- 
stations which receive feeders from different 
generating stations, and tend to synchronize 
through these substations, and, when drifting 
apart, short-circuit each other through these sub- 
stations, resulting in an opening of the circuit- 
breakers and shutting down of substations out- 
side of the direct range of the trouble, which may 
involve a large part of the system. 

The size of the bus-bar reactors depends some- 
what on their method of operation. In case of 
trouble in one station the bus-bar reactors con- 
necting it with the adjoining stations may be 
opened instantly or very quickly by automatic 
circuit-breakers, In this case the affected sta- 
tion is isolated and the rest of the system not 
affected beyond the momentary shock before the 
bus-bar circuit-breaker opened. A smaller value 
of bus-bar reactance may then be used, permit- 
ting a much larger current flow over the bus-bar 
reactors, since this current is interrupted by the 
bus-bar circuit-breakers before the circuit-break- 
ers in the affected station try to clear it; the cur- 
rent coming over the bus-bar reactors thus does 
not have to be handled by the circuit-breakers 
which clear the short-circuit in the affected sta- 
tion. However, this method of operation isolates 
the station and requires resynchronizing at every 
trouble leading to a large power transfer over 
the bus-bar reactors. 

A different method of operation is to keep the 
bus-bar reactors in circuit and the station in 
which trouble occurs tied by them to the rest of 
the system. In many cases of trouble in a sta- 
tion the trouble will be cleared before the station 
has broken synchronism, and at the clearing of 
the trouble the system immediately resumes nor- 
mal operation and is not cut in two as in the 
above case. In this case the circuit-breakers 
which clear the trouble in the affected station 
have to open not only the current of the gener- 
ators of this station but also the current fed into 
it over the bus-bar reactors, and as large values 
of bus-bar reactance as permissible are thus de- 
sirable to reduce the latter current. The shock 
on the adjoining stations is reduced by the higher 
values of the reactance, but its duration is in- 
creased. This method of operation seems to have 
the advantage in all such station troubles which 
do not involve a loss of synchronism. If, how- 
ever, the affected station drops out of synchro- 
nism and cannot immediately pull back into syn- 
chronism at the clearing of the trouble, as soon 
as this is ascertained (that is, after a minute or 
two) it should be disconnected from the adjoin- 
ing stations by opening the circuit-breakers of 
the bus-bar reactors, and so isolating the affected 
station and then resynchronizing. 

The current capacity of the bus-bar reactor 
naturally is calculated for the normal conditions 
of operation, to permit the current of one gen- 
erator or half of one generator to flow over it 
continuously without serious heating, and with 
ample margin to stand the excessive momentary 
currents flowing over it under abnormal con- 
ditions. : 

Its reactance may be calculated from the same 
view; that is, to pass the current of one gener- 
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ator or half a generator with a phase displace- 
ment of 20 to 30 degrees. This gives an upper 
limit of reactance, usually larger than desirable 
from other considerations. In general, the re- 
actance should be high enough to reduce the 
shock on a station due to a short-circuit in an 
adjoining station to a moderate value, but still be 
able to carry a considerable part of the station 
capacity to keep the station in synchronism at 
sudden great fluctuations of load, such as due to 
feeder short-circuits. 

The reactance may then be calculated for max- 
imum stability of the stations under sudden oscil- 
latory disturbance. That is, so that the total true 
reactance of the circuit connecting the two sta- 
tions over the bus-bar reactor, comprising inter- 
nal and external generator reactance and bus-bar 
reactance, equals half the effective reactance of 
armature reaction of the generators. This gen- 
erally gives reasonable values and is to be recom- 
mended, especially as the curve is very flat; that 
is, a considerable departure from the optimum 
value does not much lower the stability. How- 
ever, the optimum value depends on the number 
of machines in operation on the busbars, just as 
discussed under “feeder reactors.” 

The reactance may also be calculated to give 
the stations a synchronizing power against eact: 
other, sufficient to stay in step under all condi- 
tions of load. This gives a lower limit rather 
and is of lesser value, as in case of trouble the 
voltage of the station drops and thereby reduces 
the synchronizing power, and the station may still 
break out of synchronism. This value usually is 
too low where the bus-bar reactors are left in 
circuit in case of trouble, as the power transfer 
to a short-circuited station is so large as to pull 
down the adjoining station and not to give sufh- 
cient power limitation for the safe operation of 
circuit-breakers.’ 

In 60-cycle systems having a partially inductive 
load it must be kept in mind that the transfer of 
wattless current over to a bus-bar reactor causes 
a voltage difference between the station sections, 


7 For instance, consider a station section of 80,000 kw. 
in four machine units of 20,000 kw. each, connected by two 
power limiting bus-bar or tie reactors in ring with other 
stations. The rated voltage is 10,000 and thus 5800 volts 
per phase and 4649 amperes per phase at full station load. 
Assume 6% internal self-inductive generator reactance 
6% external power-limiting generator reactance, and 10% 
effective reactance of armature reaction. The total self- 
inductive station reactance is 12%, or T, = 0.15 ohm. The 
total effective reactance of armature reaction is 10% or 
£a = 1.25 ohms. 

(a) Two bus-bar reactors, each to pass the power of 
half a generator, or 580 amperes at 30 deg. phase angle: 


2e sin w 2 X 5800 X sin 15 
g z= —— z= 
4 580 


As far as power transfer in normal operation is con- 
cerned, this would be the upper limit of bus-bar reactor. 


It would limit the synchronizing power of the station to 
P=2xX = 36,600 kw., 


= 5.18 ohms. 


z 


or 46% of its rating at full voltage, and a quarter of this 
at half voltage. bee aa 

(b) Two bus-bar reactors, low enough to sive fu 
synchronizing power of the station at half voltage: 

3e? 29002 
= 2 X 3 xX ———- = 0.62 ohms. 
80,000,000 

This would be a lower limit of reactor. With a short- 
circuit in the station the two reactors of 0.62 ohm each 
per phase would pass a momentary current of 


t=2x 


0 
= 2 Xx —— = 18,700 amperes per phase, 
0.62 


— 3ei = 3 X 5800 X 18,700 = 325,000 kv-a., which is 
ee more than allah unless immediately cut off by 
taneous circuit-breakers. : 
aay Two bus-bar reactors, to give maximum stability 
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and that only a limited amount of wattless cur- 
rent can be transferred (the less the higher the 
reactance), but that in general each station sec- 
tion must supply its own lagging current. 


. GENERATOR REACTORS. 


The generator reactance should be as high as 
permissible without materially impairing the volt- 
age regulation of the station, as it is most effec- 


tive in limiting the excessive momentary short-. 


circuit current. The regulation of the generator 
is determined by the synchronous reactance. This 
consists of the true self-inductive reactance and 
the effective reactance of armature reaction. The 
latter requires time to develop and thus does not 
come into consideration in limiting the initial 
short-circuit current. It averages about 100% 
in steam-turbine alternators. Thus a true self- 
inductive generator reactance of 10 to 20% ap- 
pears quite .permissible. A 50% self-inductive 
generator reactance (equal to half the effective 
reactance of armature reaction) would give max- 
imum synchronous stability, but in general is 
larger than otherwise desirable. 

A further study of the time limit of circuit- 
breakers is desirable, especially feeder circuit- 
breakers, with the view of making this time limit 
as short as the safety of the circuit-breakers per- 
mits. Such time limit becomes necessary by the 
excessive momentary short-circuit currents. 

The use of power-limiting reactors, however, 
greatly reduces the momentary short-circuit cur- 
rent, and the liability of generators and substa- 
tion apparatus dropping out of synchronism very 
rapidly increases with increasing duration of 
short-circuit. However, it must be considered 
that the power-limiting reactor, while very great- 
ly reducing the initial excessive short-circuit cur- 
rent, may reduce the final short-circuit current 
very little only, and may even increase the tran- 
sient short-circuit current after a second or half 
a second.® 

The speed or frequency control of high-power 
generating systems deserves a further study. Loss 
of synchronism, with the troubles incident thereto 


of the station against shocks such as sudden or oscillatory 
disturbances, 

£z = £s — 27, = 0.95 ohm, 
or 1.90 ohms per reactor, per phase. 

This gives a maximum synchronizing power of the sta- 
tion of 105,000 kw. at full voltage, and a quarter of this 
at half voltage, which is probably ample. The maximum 
initial momentary short-circuit current of the station Is 


Io = 44,800 amperes, or 780,000 kv-a., 
of which I'o = 6100 amperes, or 106,000 kv-a., 


is supplied over the power-limiting bus-bar reactors from 
the two adjoining stations, thus not giving a very severe 
shock to these stations. 


s The reactance, in decreasing the initial short-circuit 
current, also decreases the rate of its dying out, so that. 
for instance, after one second the excessive momentary 
short-circuit current appearing in the absence of a re- 
actance may have practically disappeared, leaving only 
the small tinal short-circuit current; while with the reac- 
tor, though starting with a much reduced initial value of 
short-circuit current, after one second a considerable part 
of this current may still be in existence. 

Thus, the initial momentary short-circuit current, the 
short-circuit current after 1 sec., and the final short- 
circuit current, with generators of 6% internal self-induc- 
tive reactance, 100% effective reactance of armature 
reaction, and 5 sec. duration of ‘field transient, are, as 
multiples of rated generator current: ree 


Initial. sec. Final. 
Without external generator or feeder re- 


ROTCANCO 5c be Hah w 1 N E OPEL CLANS 16.6 1.6 1.3 
With 6% external generator but no feed- , A 
er reactance cc. ccccccecrcceevcceeree 8.3 2.2 1,2 


With 6% external generator reactance 
and a feeder reactance equal to total 
generator reactance ..... is haa are wie 4.2 
Equal to twice generator reactance...... 2.8 
Equal to three times generator reactance. 2.1 


and of putting a considerable part of the system 
out of service for a considerable time, usually is 
the result of sudden changes of speed due to sud- 
den changes of load during times when by some 
disturbance the voltage and thus the synchro- 
nizing power has been seriously depressed. If 
therefore independent of their synchronizing 
power the speed of the individual stations and of 
the machines in these stations could during 
troubles be held at the same frequency within the 
critical slip from which the machines can pull 
into step; that 1s, within a fraction of 1%, or 
could be very quickly restored to the same fre- 
quency, the lidbility of loss of syncronism would 
be very greatly reduced, and the more so the 
closer the machines can be held at the same fre- 
quency, or the quicker they can be restored. 

The more extended use of frequency and phase 
indicators would therefore appear desirable in 
the steam control of stations and individual ma- 
chines in the stations. Such instruments should 
preferably indicate the frequency difference rath- 
er than the frequency of the station; that 1s, be 
of the type of synchroscope, but built for re- 
maining continuously in circuit. Such a synchro- 
scope, connected across a bus-bar or tie reactor, 
would indicate by the rotation of the needle 
when the two stations are out of synchronism, 
by the speed of rotation the frequency differ- 
ence, by the direction of rotation, which of the 
stations is slower and which faster. It would 
indicate by a. constant deflection of the needle 
that the stations are in synchronism, but that 
power is transferred between the stations, and 
the angle of deflection thus would show the strain 
on the synchronizing power, 90-deg. phase dis- 
placement. It would indicate, by an oscillation 
of the needle, hunting of the stations and the 
amplitude of the hunting, and the approach to 
the oscillatory stability limit, 180-deg. phase dis- 
placement. Such phase and frequency indicators, 
showing in each station the phase difference of 
all the other stations, would also be of assistance 
in keeping all the stations in phase with each 
other and thereby avoiding idle interchange or 
cross currents between stations through the 
cables to those substations which receive their 
power from several generating stations. 


The preceding discussions and recommenda- 


tions are based largely on a theoretical investiga- 
tion. Due to the complexity of the phenomena 
involved, extensive approximations and assump- 
tions have to be made, so that until much more 
extensive theoretical and experimental detail in- 
vestigations have been made of the ‘various 
phenomena involved the conclusions and especial- 
ly the numerical values given in the foregoing, can 
not, claim any very high accuracy, but must be 


considered as giving the general magnitude of 


the phenomena rather than their exact values. 

The operation of the modern high-powered 
central station involves, besides engineering, se 
many other essential considerations of admin- 
istrative, financial, political, etc., nature which 
preclude any radical change, so that engineering 
recommendations regarding installation and op- 
eration, if verified by experience, appear to me 
as outlining a policy in the further development 
of the system rather than as basis for imme- 
diate reconstruction. 
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ORDERS COAL CARS FOR PUBLIC- 
UTILITY USE. a, 


The Public Service Electric Co., Public Ser- 
vice Terminal, Newark, N.. J., has placed an or- 
der with the Standard Steel Car Co., Pittsburgh, 
for 600 all-steel coal cars, each with a capacity 
of 55 tons, to be used for exclusive company 
service in transporting coal from the Pennsyl- 
vania fields to the local power plants. The cars 
will furnish about three-fifths of the aggregate 
supply required, and for the remaining two- 
fifths supply. the company will depend on the 
regular allotment of cars under the present pri- 
ority plan. The contract for cars is given with 
the approval of the Interstate Commerce Com- 
mission, 


ELECTRICAL SUPPLY JOBBERS AND 
+ REPRESENTATIVES MEET. 


t” 


Atlantic and Central Divisions of Association Hold 
Conventions in Philadelphia and Chicago, While 
Salesmen Assemble in Cleveland. 


At the quarterly meeting of the executive com- 
mittee of the Electrical Supply Jobbers’ Associa- 
tion, at Atlantic City, Sept. 21-22, the Duluth 
Electric Supply Co., Duluth, Minn., and the 
A. J. Knowlesen Co., Detroit, were elected to 
membership. A large portion of the time was 
given to the subject of standing committees. The 
committee under the new arrangement consists of 
I1 subcommittees and one general merchandising 
committee. It will be the duty of each subcom- 
mittee in the future to handle such commodities 
as have close reference to each other. These 
subcommittees are made up of their chairmen, 
who are also members of the executive commit- 
tee, the other committee members being selected 
from the membership at large. 

The executive committee recommended to the 
association that an appropriation of $6000 be 
made for the use of the Harvard Bureau of 
Business Research during the next three years 
in securing data relating to operating costs and 


other costs of contractors, jobbers, manufactur- - 


ers and central-station companies. 

At the meeting of the Atlantic Division of the 
E. S. J. A., Sept. 23, much interest was manifest 
in the following subjects: “Marsh Patent—Its 
History, Operation and Effect on the Electrical 
Heating and Cooking Device Situation,” by C. A. 
Payne, Schenectady, N. Y.; “Advertising Plans 
of the Publicity Committee for 1920-21,” by 
A. A. Gray, publicity counsel, Chicago; “How 
Can the Manufacturer Co-operate to Increase 
the Stock Turnover of His Distributors?” by 
W. B. Pierce, Eastern sales manager of the Edi- 
son Electric Appliance Co., New York City; 
“Merchandising of Clothes Washing Machines 


and the Outlook in That Industry,” by Raymond 


Marsh, sales manager of the Syracuse Washing 
Machine Corp., Syracuse, N. Y.; “The Business 
Situation From a Financial Standpoint and the 
Prospects for the Future,” by T. H. West, of 
the Philadelphia Electric Co., Philadelphia. 

The quarterly meeting of the Central Division 
of the E. S. J. A., held in Chicago, Sept. 24, was 
well attended by jobber members, non-members, 
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manufacturers and others. A. A. Gray, pub- 
licity counsel for the association, presented the 
program mapped out by the publicity committee 
in a campaign to cover 14 months beginning 
Sept. I. 

Among the subjects discussed at the Chicago 
meeting were: “What Can Be Done to Increase 
the Value of the Association to Its Members,” 
by L. T. Milnor, of the Milnor Electric Co., Cin- 
cinnati; “Necessity for Prompt Collections at the 
Present Time,” by W. S. Bissell, of the F. Bis- 
scll Co., Toledo, O.; “Motor-Driven Household 
Devices—What Does It Cost to Market Them?” 
by F. D. Van Winkle, of the Post-Glover Elec- 
tric Co., Cincinnati; “The Marsh Patents and the 
Patent Situation,” by C. A. Payne, Schenectady. 


ELECTRICAL EXPORTS FOR JULY 
SHOW INCREASE. 


Total Amounts to $6,488,046, an Increase of $491,941 
Compared With Same Month Last Year—Seven 
Months’ Figure is $53,214,031. 


Exports of electrical goods to foreign coun- 


tries for July were valued at $6,488,046, com- 


pared with $5,996,105 for the ‘corresponding 
period in 1919, or an increase of $491,941. For 
the seven months ending July, 1920, the total ex- 
ports amounted to $53,214,031, or a decrease of 
$1,389,357 from the 1919 figures and an increase 
of $19,044,317 over the total for the seven months 
ending July, 1918. 

The following classified figures give the de- 
tailed data for July, 1920, compared with the 
corresponding month last year: 


Electrical machinery and appli 


ances (except locomotives): July, 1919. July, 1920. 


PATES. goesa eke tea e oaee 379,02 Q7 AT 
CACBONS: esae nire aeea EE e evade ven oe ? myo : Tiana 
Dynamos Or Fenerators ....scseceece 475,271 526.400 
Fans E E E T E E E 142,103 $7492 
Heating and cooking apparatus... 156.745 124.485 
Insulated wire and cables.......... 659,893 558,791 
no wiring supplies, including 
INTUTE ansera ree ka e wate Soe 
En 160,099 336,881 
TOS in ena Os a a E gue 2S 
Incandescent— yee as 
sarbon filament ....ccccccccccce 4,076 3 
Metal filament ................. 240719 . P 
Magnetos, spark plugs, etc........ 203.809 304,702 
Meters and measuring instruments 125,589 202,612 
MOtOrTS oyen Sho ennaa ea d e e 546,794 709,086 
Rheostats and controllers ......... 26,854 26.283 
Switches and accessories ........... . 403,748 299 615 
Ae apparatus, including yA 
WITEIESS os ies wba au ere reine n eA 
Telephones » 4.50% aise aie Sew ks 4e4 «a aa e a 
Transformers II IIIINIYINUN 285.496 165.728 
PA MOUNEY wea Siace ~ ~~ “Sieg ecoas canes 1,794,783 2,018,754 
Total electrical machinery, etc. .$5,996,105 $6,488,046 
RADIO STATION TO BE ERECTED IN 


OREGON. 


The Federal Telegraph Co. has prepared plans 
for the erection and equipment of a radio station 
in Washington county, Oregon, 22 miles west of 
Portland. The equipment will consist of two 
motor-generator sets, each comprising a 130-hp., 
2300-volt, three-phase synchronous motor, driv- 
ing a d-c. generator. The two units will operate 
apparatus of a Poulsen radio system. There 
will be installed two 15-hp. motors for operating 
the auxiliary apparatus connected with the radio 
station. Plans also provide for the erection of 
steel towers to support the antennae. This sta- 
tion will be on the distributing lines of the North 
Coast Power Co., Portland. 
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EDITORIAL COMMENT 


Investment of Savings in Public- 
Utility Properties 

In the not so very remote future the spenders 
and wasters of the present will be in a position to 
view with more exactness the results of their 
folly. They will have but little to show for their 
money which was so freely squandered on ab- 
normal living, luxuries or highly speculative in- 
vestments. It is now quite evident that the peak 
of inflation, or high prices, has been reached if 
not actually passed over. Prices in some com- 
modities are going down, many other prices are 
wavering, and but few exhibit a tendency to go 
higher. Labor is more plentiful than for many 
months, and there is evidence of a restoration 
of our former influx of immigration. 

With these facts in view it is evident that the 
dollar of the near future will have a greater 
power to purchase goods than the dollar of to- 
day. The dollar saved today will not only earn 
interest, but will grow in its own intrinsic value. 
The trying times of the immediate past have 
somewhat distorted the perspective of many 
small investors and savers. In fact, many sea- 
soned men of the business world have been badly 
disturbed by the rapid changes in the apparent 
values of securities that should be as solid al- 
most as government bonds. But more settled 
conditions have arrived, and prices and values 
are returning towards the old standards, al- 


though a complete return to old price levels can- 


not be expected. 

Admitting the increasing value of savings, the 
logical step for the conservative individual is to 
seek out the most advantageous saving method 
and apply it to his own particular case. At the 
present time the securities of public-service cor- 
` porations offer one of the very best investments 
for both the small and the large purchaser. The 
various companies have gone through the most 
severe conditions imaginable, and the many that 
have survived have demonstrated the strength 
and value of the industry which they represent. 
Market prices of public-service securities are 
now at comparatively low levels because of the 
influences of high costs and fixed or limited sell- 
ing prices of their product. Costs of their raw 
materials will decline along with other commodi- 
ties, and the difference between income and ex- 
pense is bound to increase. In addition to this 
fact, there is a great unsatisfied demand for in- 
creased service, and the assured extensions of 


service will add to the growing margin of net 
earnings of the future. 

Restoration of normal conditions undoubtedly 
will divert attention away from the more specu- 
lative investments and center the interests of 
many investors in the more stable and proven 
enterprises. Such a condition, of itself, would 
result in material increases in the market prices 
of many utility securities without the added in- 
fluence of increasing income and decreasing 
costs. When all these conditions are considered 
together, it becomes evident that public-utility 
investments are not now to be classed as ques- 
tionable or uncertain, but must be looked upon 
as safe and most attractive as to future income 
and stability. The dollar invested, or saved, in 
good utility properties is assured of its interest 
return and, in addition, is assured of a healthy 
growth in its future buying power. With the 
present favorable purchasing price of securities: 
such investments are assured of an increase of 
the dollar value of the investment besides the 
growing value of the individual dollars them- 
selves. 

Under such circumstances it is evident that no 
individual can afford to spend for pleasure, for 
uncertain investment, or for other questionable 
purposes, any earnings or savings that can now 
be placed in good public-service properties. The 
market is favorable, the range of selection is 
wide, the future is practically assured, and more 
advantageous conditions cannot reasonably be 
expected at some later date. In addition to mak- 
ing a good purchase, the investor is placing his 
money, if he buys local stocks, in an enterprise 
that will serve him, improve his community, and 
add to the comforts and conveniences of himself, 
his neighbors and friends, and his family after 
him, for many years to come. 


Public Opinion and Electric Service 


Public opinion is not formed over night, and 
when once formed is not to be changed without 
a certain lapse of time. Public opinion, during 
the last several months, or for four or five years, 
has been subjected to many and varied influences. 
With the coming of more settled times the public 
mind is ready to receive suggestions that will 
ultimately result, if well presented, in the forma- 
tion of new ideas or opinions. The business or 
enterprise that is alive to the trend of the times 
will do well to consider this fact and act accord- 
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ingly. Opinions now formed in the public mind 
will carry over for many years to come, or pos- 
sibly until some new great disturbance arises to 
create another period of abnormal conditions. 

The various branches of the electrical industry 
have been given a large place in the thoughts of 
the public recently. Campaigns for energy con- 
servation have awakened the public to the fact 
that the service which they receive depends upon 
labor markets, upon fuel and material supplies, 
and upon many other diversified influences, in- 
cluding credit, the money market, and the relative 
importance of various classes of service. With 
such ideas coming into the public mind, there 
opens up a great opportunity for real educa- 
tional work that will bear immediate fruits and 
will continue to bear fruits for many years to 
come. No opportunity should be neglected to 
advertise electric service in every form to the 
individual and to groups and organizations of 
individuals. Every effort should be made to 
gain the co-operation of every available agency 
in spreading the truth about the merits of the 
many services that may be rendered through the 
agency of electricity. 

Already the public utilities of various sections 
of the country are organizing public-information 
services, and every state in the country should 
have an organization for the spreading of true 
information about the affairs, services and needs 
of the utility enterprises. The avcrage citizen is 
willing and anxious to know the truth about the 
service which he receives, and in inos. cases he 
is perfectly willing to pay for what he gets. 
There can be no harm in telling the truth, but 
disaster may follow the hiding of it. Practically 
every central-station company in the country now 
has all the business they can accommodate, and 
many have business offered that they cannot 
take. The public is quick to criticise for failure 
of service, and whenever a company 1s carrying 
loads to or beyond their capacity, the public can 
be told and will respond to requests for economy, 
knowing that a little economy will aid in giving 
service to many others. 

Where lack of fuel, lack of help, lack of money 
or credit, or lack of any other essentials exist, the 
public may be informed. Using actual conditions 
that are factors in the rendering of service and 
presenting them in a fair and open manner to the 
public, will serve to keep alive the idea that the 
electrical industry is an agency of service that, 
aside from giving service, needs the aid and co- 
operation of its customers. Once getting this 
point of view, the customer looks with less dis- 
favor on his monthly bill. He also looks with 
less favor upon political attacks, unreasonable 
rate demands, and other hindrances thrown in 
the way of his service. He comes to realize that 
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any burden placed upon his source of service 
must inevitably be relayed on for him to carry 


-at least in part. 


The opportunity for publicity is not confined 
to central-station companies alone; it is nation- 
wide, and should be taken advantage of by manu- 
facturers, jobbers, dealers, contractors, and all 
others interested, each in his own circle of influ- 
ence. The larger business enterprises can do a 
double service by aiding the smaller ones and 
convincing the dealers and contractors that the 
interests of all are common and that prosperity 
for all will follow public confidence. Manufac- 
turers and the larger selling organizations should 
advertise their goods. Advertising fills a definite 
place in any campaign of publicity that cannot be 
taken by any other means. It is a definite and 
concrete demonstration of the advertiser’s con- 
fidence in his goods and in his belief that the 
public wants his product. Nothing is more effec- 
tive in building confidence in a customer than a 
real exhibition of confidence on the part of the 
man with goods to sell. The fact that factory 
capacity may be sold to some future period need 
not be taken as a reason for hesitancy. The main 
idea is to keep the electric-service idea before the 
public in a favorable light for a long enough 
period to fix the fact in mind that service 1s essen- 
tial. And then continue to keep the idea alive by 
continual repetition of those facts which the pub- 
lic is interested in hearing. With public opinion 
rightly formed, the many difficulties which have 
surrounded the industry during the past will be 
ready for solution, and the legitimate needs for 
money and for public and private support will 
be met. 


Building Construction Reports 


Favorable 


Statistics of building activities for August in 
the larger cities of the country, while showing no 
perceptible gain over the previous month, indicate 
at least a favorable condition tending toward 
more active resumption of building construction. 
The mere fact that there was no further recession 
during August is cited as encouraging because 
that month developed intensification of unfavor- 
able influence intended to hamper building. Dur- 
ing that month the advance in freight rates re- 
sulted in additions to the high prices of materials. 
The fact that building permits showed no reces- 
sion, coupled with the knowledge that better 
transportation conditions may be reasonably ex- 
pected, leads to the conclusion that the end of 
this year may see augmented plans for much 
needed building. Any new building enterprises 
will have their influences in the electrical in- 
dustry. 
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THE WEEK’S NEWS 


Reports of Important Meetings, Developments and Other Happenings of the Electrical 
Industry and Its Allied Interests 


CENTRAL-STATION ORGANIZATIONS 
HOLD JOINT MEETING. 


The Rocky Mountain Geographic Division of 
the National Electric Light Association and the 
Colorado Electric Light, Power and Railway 
Association held a joint convention at Glenwood 
Springs, Colo., Sept. 13 to 15. The two organi- 
zations held separate business sessions, matters 
of general interest to both bodies being discussed 
at joint meetings. Norman Read, Colorado 
Power Co., pointed out the lack of understand- 
ing by the general public of the problems con- 
fronting the utility companies. He suggested 
that an educational campaign be conducted with 
the object of encouraging respect for the utilities 
and the commissions, which will undoubtedly 
lead to a better public appreciation of the service. 

T. O. Kennedy, general superintendent of the 
Denver Gas & Electric Light Co., spoke on the 
necessity of uniformity in power contracts 
throughout the state. He said there seems to be 


some divergence of practice in charging for ex-, 


tensions and in dividing the costs among the va- 
rious users of the service. President Martin J. 
Insull, National Electric Light Association, gave 
an interesting talk on the work of the parent 
body and the efforts being put forth for the bene- 
ht of the various geographic divisions. 

The Colorado Electric Light, Power and Rail- 
way Association elected the following officers: 
President, C. A. Semrad, Boulder; first vice- 
president, T. O. Kennedy, Denver; second vice- 
president, F. Norcross, Greeley. 


ILLUMINATING ENGINEERS PLAN IN- 
STRUCTIVE CONVENTION. 


Minor Changes Improve Program for Annual Meet- 
ing, Oct. 4-7, When Leaders in Industry Will 
Discuss Important Subjects. 


Some slight changes have been made in the 
tentative program of the annual convention of 
the Illuminating Engineering Society, to be held 
in Cleveland Oct. 4-7, a draft of which appeared 
in the Aug. 14 issue of ELectricaL Review. It 
has been decided to hold Tuesday evening's 
meeting at Nela Park, at which time the paper 
by O. R. Hogue, J. J. Kirk and E. D. Tillson on 
“Central-Station Methods for Securing High 
Lighting Standards in Stores and Homes” will 
be presented. An opportunity will also be given to 
visit the factories and laboratories, and to see the 
home and industrial lighting demonstrations. 

The Commercial Section of the National Elec- 
tric Light Association has arranged to hold its 
committee meetings in Cleveland during the I. 
E. S. convention. This will enable delegates to 
take advantage of both programs. A joint meet- 
ing of the Electrical. League of Cleveland and 


the Cleveland Engineering Society will be ad- 
dressed by Gen. G. H. Harries, president-elect 
of the I. E. S., at noon, Oct. 7. 

Among the papers, addresses and reports not 
previously announced are: “Progress as Re- 
ported in Literature of Illuminating Engineer- 
ing,” by F. E. Cady, chairman of the committee 
on progress; “I. E. S. Headlighting Specifica- 
tions—Regulatory and Design,” by C. H. Sharp, 
chairman of the committee on automobile head- 
lighting specifications; “Survey of Voltage Con- 
ditions in Automobile,” by H. H. Magdsick and 
Howard Karg; “A Simple Portable Reflectome- 
ter of the Absolute Type,” by A. H. Taylor, and 
“Further Statistics on Street Accidents,’ by 
Ward Harrison. 

Invitations have been extended to, and some- 
thing of interest is promised engineers, archi- 
tects, educators, research men, business getters, 
public officials, photometrists, production and 
efficiency men and central-station men. All ses- 
sions will be held at the Hotel Statler with the 
exception of the Tuesday evening session at 
Nela Park. 


POWER PROBLEMS DISCUSSED BY 
IRON AND STEEL ENGINEERS. 


Generation, Transmission and Utilization of Elec- 
tric Power Discussed in Convention 
at New York City. 


Transmission and distribution of power in 
large quantities and for short distances held the 
center of attention at the convention of the Asso- 
ciation of Iron and Steel Electrical Engineers, 
held Sept. 20-24, in New York City. Two 
papers dealt directly with transmission and dis- 
tribution problems and a third dealt with the re- 
lated subject of current-hmiting reactances. 
Other papers covered problems relating to aux- 
iliary drives, tonnage, education of electricians, 
electric furnaces, power-plant design, standard- 
ization, development and illumination. 


SPECIALIZED EDUCATION RECOMMENDED FOR 
MILL ELECTRICIANS. 


Specialized education, facilitated by specially 
prepared textbooks, was advocated by the edu- 
cational committee, of which B. A. Cornwell is 
chairman. In a paper on “Practical Education 
of Steel-Mill Electricians to Increase Produc- 
tion,” Mr. Cornwell outlined a fairly definite 
plan for a six-weeks’ course of training. The 
committee is now engaged in preparing a special 
textbook suitable, in part, for this work. Ele- 
mentary principles of magnetism and electricity, 
together with specific and definite discussions of 
the construction, operation and maintenance of 
various electrical equipments, are included in this 


fr 
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volume. A recommendation was made that 
schools be organized in all plants, and that sat- 


isfactory class work be given definite considera- 


tion at times of promotion of workmen. 


ACCIDENTS SHOWN To Be IN Direct RELATION 
TO OUTPUT. 


Close observation of accident records reveal 
that when operating under conditions that give 
a stated output which does not severely tax the 
capacity of mills the accident hazard remains 
practically the same, according to a paper on 
“Standardization of Electrical Equipment and 
Its Relation to Accident Hazard,” by Walter 
Greenwood. Increased production, where men 
and machinery operate at higher or top speed, is 
always accompanied by increased accident haz- 
- ards. Standardization for safety, ruggedness, 
efficiency of equipment and uniformity of ar- 
rangement, tends to reduce accident hazards. 
However, standardization is not entirely desir- 
able where it hinders the development of new 
and improved equipment. Only by comparison 
of performance of various types of equipment 
can actual reliable information be had as to 
which is best. The most popular demand for 
standardization is made on account of economy 
of construction and operation. But equally 
with these, the demand should be made on ac- 
count of lowering accident hazard; all are analo- 
gous to efficiency in increasing production. 

“Transmission and Distribution of Power in 
Industrial Plants” was the title of a paper by 
D. M. Petty. Reliability and efficiency’ were 
designated as of the greatest importance in a 
power-distribution system for mill service. Next 
to these, of course, comes economy. Safety to 
both life and equipment may be considered as 
one phase of reliability of performance, since no 
system can be considered reliable if it interferes 
with other parts of the plant operation. A sys- 
tem should be so arranged and protected that 
defective parts will isolate themselves without 
disturbing other parts of the system. Current- 
limiting reactors, time relays and other devices 
may be made to aid in limiting and isolating 
the effects of the failures that do take place. 
Flexibility and simplicity of design are great aids 
in overcoming and correcting the troubles en- 
countered. 


GENERAL PLAN VITAL IN DESIGN OF DISTRIBU- 
TION SYSTEMS. 


The physical layout of buses, switches, sub- 
stations, etc., is of great importance, but more 
important still is the general transmission and 
distribution plan. Systems may be laid out on 
the radial or loop schemes, and each scheme is 
subject to a number of variations in detail. With 
either scheme the design should provide for reli- 
able service and isolation of faults. Where a 
portion of the power supply comes from outside 
sources, arrangement should be made to carry 
vital parts of the plant load from either the in- 
ternal or external source of supply. Overhead 
systems of distribution are cheaper than under- 
ground systems, and are reliable and safe when 
properly installed and protected. Underground 
distribution has many advantages when applied 
through the use of either duct lines or tunnels. 
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A pressure of 6600 volts was indicated as de- 
sirable for steel-mill work. Generators of 15,- 
ooo-kw. capacity can be. built for this voltage, 
and motors can be operated on it in sizes as 
small as 250 hp. Use of direct generated volt- 
age on lines and motors eliminates the cost and 
loss in transformer equipment. The ideal trans- 
mission system is that one which transmits the 
necessary power to the producing department of 
a plant at the lowest cost, with the least amount 
of interruption and with the smallest hazard to 
the lives of all who may be concerned with its 
operation either skilled workmen or others. 


VOLTAGE OF 6600 RECOMMENDED FOR ADOPTION 
IN STEEL MILLS. 


A voltage limit of 6600 or 13,200 was desig- 
nated as proper and suitable for steel-mill use, 
in a paper on “Underground Transmission” by 
A. L. Freret. It was recommended that cable 
sizes in excess Of 500,000 cir mils. should be 
avoided, and that parallel conductors should be 
used where greater capacity is needed. Cables 
insulated with varnished cambric were stated to 
be best suited to underground work around 
mills, although paper insulation is cheaper and 
stands the heating encountered. The chief ob- 
jection to paper insulation was the possibility of 
water soaking of joints not sealed in lead 
sheathing. 


ALLOW PROVISION FOR EXPANSION IN UNDER- 
GROUND CONSTRUCTION. 


Manholes 6, 7 and-8 ft. square were recom- 
mended as proper to receive duct lines of 4, 6 to 
g, and 12 to 16 ducts. An internal diameter of 
4 ins. is proper for ducts, and runs should be 
limited to 12 or 14 ducts wherever possible. 
Concrete ducts offer high resistance to arcs, and 
fibre ducts are smooth, easy to install and offer 
good resistance to arcs of moderate power. A 
rule followed by Mr. Freret in designing a duct 
run doubles two more than the required spaces 
to give the size of line to build to care for possi- 
ble future needs. The tunnel system has many 
advantages, allowing for ventilation, increased 
capacity, accessibility, etc., but 1 is more expensive 
than other systems. 

Considerable mathematics was used in a paper 
on “Some Considerations Concerning Auxiliary 
Drives,’ by Gordon Fox. All manipulating 
drives are more or less intermittent in their oper- 
ation, and, consequently, are somewhat different 
in character from continuous-operating drives. 
In certain running drives the duty cycle involves 
running an appreciable time at full speed, the 
starting and stopping being usually of lesser im- 
portance or entirely incidental. A few examples 
of this type of drive were cited as conveying 
tables, chain transfers, ingot buggies, slot bug- 
gies, etc. Other drives of the “start-stop” type 
involve relatively short movements in which the 
greater portion of the operating cycle has to deal 
with accelerating and retarding the device. 
Among the more common drives of this type 
were mentioned the screw-down, side guards, 
manipulating fingers, etc. 

It is desirable in selecting motors to evaluate 
the various elements of the load as friction, ac- 
celeration, etc. The useful work may generally 
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be calculated quite closely, but for many ma- 
chines the useful work such as lifting, shearing, 
etc., may be only. a small portion of the duty. 
The friction load may depend quite largely on 
the condition of gears, bearings and other parts, 
but with modern machinery well maintained it is 
possible to keep the variation within reasonable 
limits. Frictional loads may be calculated di- 
rectly, but better results are obtained by estimat- 
ing from experience with similar equipments. 
Adoption of the Ilgner system of drive to re- 
versing mills was given, in the report of the com- 
mittee on electrical development, as the most im- 
portant recent development in electrical steel- 
mill equipment. This committee, of which E. S. 
Jefferies is chairman, presented a report cover- 
ing progress during the five-year period just 
passed. But little if any progress was made in 
actual installation of electric drives for some 
time past, but the close of the recent war opened 
up a great interest in such equipment. A list 
presented with the report showed a total of 42 
reversing-mill equipments now either built or 
under construction in this country. The list also 
showed a total of eight plate mills operated by 
electric power. Three reversing blooming-mill 
equipments and one rail finishing-mill equipment 
are being built to replace steam-engine drives. 
Motors are being applied to a great variety of 
small equipment including shears of various 
types and sizes and to small-size mills. A total 
of 76 mills using motors of 3000 hp. or less were 
tabulated. The larger mills mentioned previ- 
ously have instantaneous capacities up to 22,- 
000 hp. 


LARGE TURBINE-DRIVER GENERATORS BECOMING 
POPULAR. 


The tendency in power-plant construction is 
towards the installation of large turbine units, 
concentrating the entire plant capacity in one or 
two central generating stations. The largest unit 
now installed is rated at 20,000 kw. Frequencies 
of 25, 50 and 60 cycles are used in mill practice, 
but 60 cycles is now believed to be best and 85% 
of all a-c. equipment built for steel mills 1s for 
that frequency. Central-station service -was 
shown to have both advantages and drawbacks, 
but the facts remain that certain large mills are 
interconnecting their generating plants with the 


lines of central-station companies. Develop- 


ments were noted in the use of synchronous 
motors, electric welding, transformers, switching 
apparatus, lightning arrestersy electric furnaces, 
illumination, crane equipment, machine-tool con- 
trol, etc. Special mention was made of an elec- 
trical method of measuring the air supplied to 
blast furnaces, a measurement previously impos- 
sible to make. - 

Actual records made in two plants were cited 
by K. A. Pauly in his paper on “The Electric Re- 
versing Mill Considered from the Standpoint of 
Tonnage.” In closing the paper he said, “These 
records made at the Trumbull plant and at the 
Sparrows Point works of the Bethlehem Steel 
Co. exceed those made by any other electrically 
driven reversing blooming mill and put the elec- 
tric mill in the class with the steam mill from the 
standpoint of tonnage. Coupling these records 
with the advantages of the electric mill over the 
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steam mill from the standpoint of lower power 
cost, lower maintenance cost, greater flexibility 
of control, etc., there is little room for argument 
in favor of the steam reversing mill, and I am 
convinced that it is now as out of date as the 
non-reversing steam mill has been for many 
years.” 


IMPORTANT FEATURES OF A STEEL-MILL GENER- 
ATING PLANT. : 


An estimate of $5,441,000 was given as the 
cost of steel-mill power plant of 30,000-kw. ca- 
pacity and having five 40,000 cu. ft. per min. 
turbo blowers, in a paper entitled “Some Eco- 
nomic Considerations in Design of Power Plants 
for Steel Mills.” The author, T. E. Keating, 
states that the tendency in design is towards 
high steam pressure rather than extreme super- 
heats. The plant discussed in the paper was 
assumed to have four 500-ton furnaces, and 
mills requiring an average load of 15,000 kw. 
for 20 hrs. per day for 310 days per year. For 


four hours per day the load would be gooo kw.,-. 


and for the remaining 55 days of the year the 
load would be 6000 kw. Three 10,000-kw. 
units, one being for reserve, were designated as 
proper, and boiler pressure of 250 lbs. per sq. 
in. was chosen with a superheat of 150 deg. F. 
Boilers were estimated to operate at 200% of 
rating, with furnace temperatures of not to ex- 
ceed 2000 deg. F. and flue gas at 460 deg. F. No 
economizer is included in the equipment because 
of low fuel costs and other considerations, the 
fuel being blast-furnace gas. 

In a paper on “Current Limiting Reactances” 
R. H. Keil discussed the various steps that are 
being taken in the development and use of this 
equipment. Attention was called to the fact 
that a most rugged and liberal design was re- 
quired. Diagrams and curves were presented to 
show the various arrangements of reactors and 
the short-circuit currents under various condi- 
tions. 


IMPROVEMENT IN ELECTRIC FURNACES STILL 
BEING MADE. 


The report of the electric furnace committee, 
of which E. T. Moore is chairman, dealt with 
various problems of transformer voltages, auto- 
matic control, arrangement of apparatus, use of 
reactors, electrodes, refractories, etc. While re- 
porting facts indicating great progress in furnace 
construction, the report calls attention to the fact 
that there is still room for much research work. 
Better electrode economy and some kind of auto- 
matic charging equipment were considered as 
important needs of the furnace. 

The replies to a questionnaire were tabulated 
with the report and showed much actual experi- 
ence with furnace operation. The electrodes in 
service vary from 8 in. in diameter to 24 in. 
The average consumption of graphite electrode 
per ton of product was shown to be 15.3 lbs. 
The same figure for carbon electrodes was 39.9 
Ibs. -e 

W. T. Snyder, chairman of the standardiza- 
tion committee, called attention in the committee 
report to the fact that, standardization of crane 
construction was not making the progress which 


it should. Such progress will require the finan- 
‘ae ete ae ae ! ' 
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cial support of the various mills and will require 
concerted effort. The demand for standardized 
mill-type, d-c. motors calls for uniformity of 
principle dimensions, uniform speed ratings and 
a reduction in the number of ratings. The com- 
mittee notes a growing demand for induction 
motors wherever their use is possible, but ques- 
tions their ability to render good service under 
the trying conditions imposed in steel-mill ser- 
vice. The committee recommended the adoption 
of the 50-deg. temperature rise as a design rating 
and a 40-deg. rating for actual use in motorizing 
machinery in regular steel-mill service. 

The report of the sub committee on illumina- 
tion, of which Ward Harrison is chairman, 
called attention to the importance of regular and 
good maintenance and cleaning of lamps, re- 
flectors and other equipment. Regular cleaning, 
replacement of blackened lamps, use of lamps 
of correct rating and the refinishing of walls and 
ceilings at stated intervals was recommended 
as conductive to good results. A cleaning inter- 
val of from 3 to 40 days was recommended, the 
interval depending on the nature of the location 
and the quality of cleaning given. 

Officers elected for the coming year are as fol- 
lows: President, E. S. Jefferies, Steel Co. of 
Canada; Ist vice-president, W. S. Hall, Illinois 
Steel Co.; 2nd vice-president, C. E. Bedell, 
Wheeling Steel & Iron Co.; treasurer, James 
Farrington, La Belle Iron Works, and secretary, 
John F. Kelly. Gordon Fox, F. E. Galbraith. 
S. L. Henderson and W. C. Suppler were chosen 
as the board of directors. 


FIRST MEETING OF PACIFIC COAST 


COMMITTEE, N. E. L. A. 
Work of Public Relations Committee Outlined— 
Appointments Made and Subjects Discussed 
at San Francisco. 


The newly-organized Public Relations Com- 
mittee, Pacific Coast Geographic Division of the 
National Electric Light Association, held its first 
meeting at San Francisco on Sept. 8. The per- 
sonnel of the committee is as follows: R. H. 
Ballard, Southern California Edison Co., Los 
Angeles, chairman; A. Emory Wishon, San 
Joaquin Light & Power Corp., Fresno, Cal., sec- 
retary; W. E. Creed, Pacific Gas & Electric Co., 
San Francisco; William Baurhyte, Los Angeles 
Gas & Electric Co., Los Angeles; H. F. Jackson, 
Great Western Power Co., San Francisco; A. B. 
West, Southern Sierras Power Co., Denver, 
Colo. ; S. M. Kennedy, Southern California Edi- 
son Co., Los Angeles; H. H. Jones, San Diego 
Consolidated Gas & Electric Co., San Diego, 
Cal.; Robert Sibley, San Francisco; Glenn D. 
Smith, Ontario Power Co., Ontario, Cal.: Sam- 
uel Kahn, Western States Gas & Electric Co., 
Stockton, Cal.; Paul McKee, California-Oregon 
Power Co., San Francisco; S. Waldo Coleman, 
Coast Counties Gas & Electric Co., Santa Cruz, 
Cal.; R. S. Wasson, Arizona Power Co., Pres- 
cott, Ariz.; H. L. Aller, Pacific Gas & Electric 
Co., Phoenix, Ariz.; George A. Campbell, 
Truckee River General Electric Co., Reno, Nev. 
The ex-officio members are John A. Britton, 
chairman of the Public Policy Committee, and 
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Lee H. Newbert, president of the Pacific Coast 
Geographic Division. 

Chairman Ballard presented a brief outline of 
the proposed work for the committee and it was 
decided that the committee could best function 
through subcommittees, the following appoint- 
ments being made: Committee on Public Infor- 
mation, S. M. Kennedy, chairman; Committee 
on Company Relations with Employes, W. E. 
Creed, chairman. 

The necessity for proper interpretation of the 
commission’s decisions was discussed by Mr. 
Britton, in order that the action of the commis- 
sion might receive the proper support and also 
result in checking spasmodic and unreasonable 
agitation. It was the unanimous opinion that so 
far as practicable the employes should be kept 
informed of development plans and general pol- 
icy of the company, and given every encourage- 
ment to familiarize themselves with the com- 
pany’s operations. Other subjects discussed in- 
cluded inter-company relations, municipal plant 
accounting and relations with regulatory bodies. 
It is understood that subcommittees may later be 
appointed to cover these lines of work. 


WESTINGHOUSE TO VOTE ON BIG 
STOCK INCREASE. 


Stockholders Will Consider $50,000,000 Increase in 
Capital Stock to Permit Additional 
Volume of Business. 


A special stockholders’ meeting of the West- 
inghouse Electric & Manufacturing Co. will be 
held Nov. 18 to authorize an increase of the 
indebtedness of the company by $30,000,000 and 
of the capital stock from $75,000,000 to $125.- 
000,000. The stockholders will also be asked to 
authorize the issuance of bonds, notes or other 
obligations, or any of the additional stock of the 
company in such manner as the board of direc- 
tors shall deem proper. The need for a substan- 
tial increase in working capital to permit the 
company to carry on its greatly enlarged volume 
of business is given as the reason for the pro- 
posed increases. 

In his letter to stockholders announcing the 
proposed increase, Guy E. Tripp, chairman of 
the board, says: “The growth of the electrical 
manufacturing business has been phenomenal. 
Since 1914 the capacity and output of the com- 
pany's plants havesabout doubled, while, by rea- 
son of increased costs and prices, the volume ot 
sales has almost quadrupled. The amount of 
unfilled orders on the company’s books at the 
present time exceeds $95,000,000, an increase ot 
about $24,000,000 in five months. This volume 
of business, coupled with the increased prices of 
labor and new materials, requires a substantial 
increase in the company’s capital to enable it to 
carry enlarged inventories and the increased vol- 
ume of customers’ accounts. Your board does 
not in this period of high costs contemplate a 
policy of extensive plant expansion. Your com- 
pany’s current borrowings now approximate 
$10,000,000. Your board believes that under 
existing conditions it will be advantageous to 
provide for all or a large part of this debt by the 
issue of obligations of a longer maturity. 


October 2, 1920. 


“It is the opinion of your board that the elec- ` 


trical manufacturing field never presented such 
possibilities for continued large business as at 
the present time. The increased cost of fuel and 
the demand for its conservation will result not 
only in the development of water powers, but 
also it 1s believed in the establishment of large 
central steam power stations located near the 
coal fields. The electrification of railroads has 
been demonstrated as the best solution of the 
pressing trafic problems in many congested dis- 
tricts and mountain sections, while the demand 
for the products of your company for use in the 
marine field is rapidly increasing. There is also 
a daily broadening use of electricity in the daily 
life of the people. If your company is to take 
full advantage of the opportunities thus offered 
it must add to its permanent capital investment.” 

In connection with the announcement a state- 
ment of earnings for the four months ended 
July 31 is submitted, which compares as follows 
with the corresponding period of 1919: 


1920. 1919. 
Net operating profit ................- $4.726.556 $2,019,624 
Other income ...........-.. cece ceaes 402,533 473,196 
Total income ..............0. we eeee 5,129,089 2,492,720 
Interest charges ............. cee eens 364,886 558,639 
Net income ..... ccc cece cece ce ee aee 4,764,203 1,934,081 


For the four months ended July 31, 1920, net 
income after charges and taxes was equal to 
$3.18 a share on $74,812,450 combined preferred 
and commaon stocks, against $1.29 a share for 
the same period of IgI9. | 


ELECTROCHEMICAL SOCIETY HAS AN 
ACTIVE MEETING. 


_Timely Subjects Handled in a Thorough and Inter- 
esting Manner at Thirty-Eighth Convention, 
Held in Cleveland This Week. 


The fall meeting of the American Electrochem- 
ical Society, held at the Hotel Statler, Cleve- 
land, Sept. 30 to Oct. 2, preliminary announce- 
ment of which was made in the ELECTRICAL 
Review of Sept. 18, presented for discussion 17 
instructive papers which had been prepared by 
able engineers. The subjects and speakers as an- 
nounced in the tentative program are as follows: 

“Heat Losses Through Electrodes of a 6-Ton 
Heroult Furnace,’ by M. R. Wolfe and V. 
deWysocki; “Heat Content of Steel and Slag 
from an Electric Furnace,” by A. M. Kuhlman 
and A. D. Spillman; “Physical Characteristics of 
Specialized Refractories. Part III—Electrical 
Resistivity at High Temperatures,” by M. L. 
Hartmann, A. P. Sullivan and D. E. Allen; “De- 
terioration of Nickel Resistors,” by F. A. J. Fitz 
Gerald and Grant C. Moyer; “The Soderberg 
Electrode—First American Installation,” by 
J. W. Richards; “Electric Furnace Smelting of 
Montana Manganese Ores,” by E. S. Bardwell ; 
“Some Phenomena Observed in Electric Furnace 
Arcs,” by J. Kelleher; “Industrial Applications 
of Electrolytic Conductivity Measurements,” by 


E. A. Keeler; “A New Form of Standard Cell,” | 


by C. J. Rodman and Thomas Spooner; “Fara- 
day’s Law at the Cathode,” by J. W. Richards; 


“Electro-Deposition of Brass from Cyanide Solu- 


tions,” by A. L. Ferguson and E. G. Sturdevant ; 
“Tin Plating from Alkaline Tin Baths by Use of 
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Addition Agents,” by F. C. Mathers and W. H. 
Bell; “Electrolytic Refining of Tin,” by Edward 
F. Kern; “Lead Plating from Sodium Hydroxide 
Lead Baths by Use of Additional Agents,” by F. 
C. Mathers; “Electrolytic Production of Hydro- 
gen Peroxide,’ by F. W. Skirrow and E. R. 
Stein; “Influence of Copper, Manganese and 
Chromium and Some of Their Combinations on 
the Corrosion of Iron and Steel,” by E. A. and 
L. T. Richardson, and “The Solution of Metals 
in Acids as Related to Corrosion,” by William 
D. Richardson. 


CONTRACTOR-DEALERS PREPARING 
FOR BALTIMORE MEETING. 


Instructive Addresses on Modern Merchandising and 
Retail Advertising Promised by Rearranged 
Program for National Convention. 


Several additions to the tentative program for 
the twelfth annual convention of the National 
Association of Electrical Contractors and Deal- 
ers, to be held at the Southern Hotel, Baltimore, 
Oct. 4-9, have been announced by W. H. Morton, 
general secretary. The additional addresses 
promise to add much to the instruction planned 
for visiting members and others who attend. 

On the opening day of the convention W. M. 
Thompson, Bureau of Advertising, American 
Newspaper Publishers’ Association, will deliver 
an address on “Advertising for the Electrical 
Contractor and Dealer.” At the same session 
J. M. Wakeman, general manager, Society for 
Electrical Development, will speak on the work 
of that organization. These two speakers will be 
in addition to an address on “The Industrial Out- 
look” by a speaker of national prominence, and 
the routine business. W. Creighton Peet, chair- 
man of the national association, will respond to 
the address of welcome by Mayor Broening, of 
Baltimore, and the opening address by C. S. Blu- 
menthal, chairman of the Maryland Association 
of Electrical Contractors and Dealers. 

“What the National Electric Light Association 
Is Doing to Help the Contractor-Dealer Improve 
Retail Distribution” will be presented at the 
Thursday morning session, Oct. 7, by M. H. 
Aylesworth, executive manager of the N. E. 
L. A. Other subjects scheduled for this session 
are: “Sale of Motors for Industrial Use,” by 
J. A. Clark, Westinghouse Electric & Manufac- 
turing Co.; “Successful Conduct of a Contract- 
ing Business,” by A. S. Abbott, Electrical Con- 


struction Co., St. Paul, Minn., and “The Proper: 


Handling of Fixture Sales,” by a speaker to be 
announced later. The afternoon will be devoted 
to a trip to Annapolis, where the visitors will be 
addressed by Governor Albert C. Ritchie, and to 
the United States Naval Academy, where an ex- 
hibition drill will be witnessed. 

Included in the instructive program for the 
closing sessions, Oct. 8, are the following speak- 
ers and subjects: “A Two-Billion Dollar Indus- 
try,” by H. B. Kirkland; “Harmonizing the In- 
dustry,” by Samuel A. Chase; “Scientific Mer- 
chandising,” by W. L. Goodwin; “Industrial 
Lighting,” by W. G. McKettrick, National Lamp 


Works of General Electric Co., Cleveland; “A . 


New Era in Lighting,” by R. W. Shenton; “See- 
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ing Is Believing,’ by Ward Harrison, illuminat- 
ing engineer, National Lamp Works of General 
Electric Co.; “Industrial Lighting Market and 
Contractor’s Part in Selling It,” by P. B. Zim- 
merman, manager publicity department, National 
Lamp Works of General Electric Co. An indus- 
trial lighting exhibit will be featured with Ward 
Harrison’s address. 

The annual informal dinner will be in the eve- 
ning of Oct. 8, at which event Judge William H. 
Wadham, court of general sessions, will speak 
on “Americanism,” and Edward H. Ford, author 
and humorist, will entertain with “What the 
World Needs—More Humor.” Executive com- 
mittee meetings will take up the time of the con- 
vention on Oct. 4, 5 and 9. There will be the 
usual provision for entertaining the ladies and 
for sight-seeing trips. 


COMMITTEES OF COMMERCIAL SEC- 
TION, N. E. L. A, TO MEET. © 


The executive committee of the Commercial 
National Section of the National Electric Light 
Association will meet in the Hotel Statler, Cleve- 
land, Oct. 8. During the same week the follow- 
ing bureaus and committees of the commercial 
section will convene at the same hotel: Mer- 
chandise sales bureau, Oct. 4; lighting sales bu- 
reau, Oct. 4; commercial service and relations 
with customers committee, Oct. 5; power sales 
bureau, Oct. 5; compensation of salesmen com- 
mittee, Oct. 6; education committee, Oct. 6; wir- 
ing committee, Oct. 7; advertising and publicity 
service bureau, Oct. 7; electric vehicle bureau, 
Oct. 7, and electrical salesman’s handbook com- 
mittee, Oct. 7. 


EXPORT CONVENTION TO BE HELD 
IN NEW YORK OCT. 14. 


“To obtain permanent world trade, American 
manufacturers must themselves take a leading 
part now” is the keynote of the eleventh annual 
convention of the American Manufacturers’ Ex- 
port Association, which will meet in a one-day 
session at the Waldorf-Astoria, New York City, 
Oct. 14. W. L. Saunders, president of the asso- 
ciation, will lead the discussion of world trade 
opportunities. Eminent authorities on vital busi- 
ness topics will address the convention. 


` ELECTRIC FURNACE ASSOCIATION T 
MEET IN COLUMBUS. | 


The Electric Furnace Association will hold a 
meeting in the auditorium of the Home Eco- 
nomics building of the Ohio State University, 
Columbus, O., Oct. 6. The main subject to be 
discussed will be “Refractories for the Fl<ctric 
Furnace.” The session will commence at two 
o'clock and will bring together the users of re- 
fractories as well as the makers, and a free dis- 
cussion of the problems of the furnace operator. 
is promised. An excellent program of papers and 
discussions has been arranged. 
has been extended to the delegates to visit the 
laboratory of the Bureau of Mines Station, where 
some interesting experimentation with refrac- 
tories is now being carried on for the benefit of 
industry generally. l 


An invitation 
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ENGINEERING ADVERTISERS MEET. 


“The Management and Organization of an 
Ideal Advertising Department” was discussed at 
the Sept. 14 meeting of the Engineering Adver- 
tisers’ Association of Chicago, at which time G. 
R. Schaeffer, advertising manager of Marshall 
Field & Co., told of the efficient department he 
has in charge. He explained how the various 
departments and ‘bureaus co-ordinate their work 
to meet plans approved by the general advertis- 
ing department. 


FALL MEETING OF A. I. E. E. IN PHILA- 
DELPHIA. 


The first fall meeting of the American Insti- 
tute of Electrical Engineers, the program of 
which was given in ELECTRICAL REVIEW of Sept. 
18, will be held in the Bellevue-Stratford hotel, 
Philadelphia, Oct. 8. There will be two sessions, 
one in the afternoon devoted to the discussion of 
papers, and an evening session devoted to the 
centenary anniversary of important early dis- 
coveries of Arago, Ampere, Davy and Oersted. 
The principal speakers at the evening meeting 
will be Prof. Elihu Thomson and Prof. M. I. 
Pupin. 


COMING CONVENTIONS. 


Illuminating Engineering Society. Annual conven- 
tion, Cleveland, Oct. 4-7. General secretary, Clarence 
L. Law, 29 West 39th street, New York City. 


National Association of Electrical Contractors and 
Dealers. Annual convention, Baltimore, Md., Oct. 4-9. 
Headquarters, Southern Hotel. Secretary, W. H. Mor- 
ton, 110 West 40th street, New York City. 


Electric Furnace Association. Meeting at Ohio State 
University, Columbus, O., Oct. 6. Secretary, C. G 
Schluederberg, Box 911, Pittsburgh, Pa. 


Empire State Gas and Electric Association. Annual . 
convention, Utica, N. Y., Oct. 7-8. Headquarters, Hotel 
Utica. Secretary, Charles H. B. Chapin, Grand Cen- 
tral Terminal building, New York City. 


Water Power League of America. Annual conven- 
tion, Washington, D. C., Oct. 7-8. Headquarters, Wash- 
ington Hotel, Secretary’s office, 116 Nassau street, 
New York City. 


American Institute of Electrical Engineers. First 
regular fall meeting, Philadelphia, Oct. 8. Secretary, 
F. L. Hutchinson, 33 West 39th street, New York City. 


British Columbia Association of Electrical Contrac- 


tors and Dealers. Annual convention, Vancouver, 
B. C., Can., Oct. 9. 


American Electric Railway Association. Annual con- 
vention, Atlantic City, N. J., Oct. 11-15. 


National Association of Electrical Inspectors. Annual 
meeting, Philadelphia, Oct. 12-13. Secretary, W. L. 
Smith, Concord, Mass. 


International Association of Municipal Electricians. 
Annual convention, New Orleans, La., Oct. 19-22. Sec- 
retary, Clarence R. George, Houston, Tex. 

Association of Railway Electrical Engineers. Annual 
convention, Chicago, Oct. 28-30. 


National Association of Railway and Utilities Com- 
missioners. Annual convention in the board room of 


the Interstate Commerce Commission, Washington, 
D. C., Nov. 9-12.. i 


_ American Institute of Electrical Engineers. Meeting 
in Chicago Nov. 12 under auspices of the Protective 
Devices Committee. Secretary, F. L. Hutchinson, 33 
West 39th street, New York City. 


Electric Power Club. Fall meeting. Hot Springs, 
Va., Nov. 15-18. Headquarters, Homestead Hotel, Sec- 
retary, C. H. Roth, Adams and Loomis streets, Chicago. 

Southeastern Geographic Division of the National 
Electric Light Association. Annual convention Miami, 


Fla., Nov. 17-19. Secretary; Charles A. Collier, At- 
lanta, Ga. 


October 2, 1920. 
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COMMERCIAL PRACTICE 


New-Business Methods, Policies, Rates and Kindred Central-Station Matters for the 
Man Engaged in Selling Electricity 


EDUCATIONAL COURSE FOR PUBLIC 
UTILITY EMPLOYES. 


The first course of instructions to employes 
of the Oklahoma Gas & Electric Co., established 
to create a better understanding of the com- 
pany’s activities, the functions of the various de- 
partments, the technical operations of equipment, 
etc., came to a close last month. The work has 
been a great success, as demonstrated by the 
earnest enthusiasm of those who attended the 
course and the increased efficiency that has re- 
sulted. Owing to the necessity of limiting the 
size of the classes it was impossible to include all 
who desired to take the first course, so a second 
course has been started to accommodate em- 
ployes who were unable to gain entrance to the 
initial class. 


A POLICY OF COMMON SENSE AND 
SOUND SENTIMENT. 


Empire Gas & Electric Co. Encourages Employes to 
Become Expert and Thus Render High- 
r Grade Service to Public. 


The Empire Gas & Electric Co., Geneva, N. 
Y., has inaugurated what it terms a policy of 
common sense and sound sentiment by confer- 
ring authority on employes and leaving it largely 
to them to get results. An individual may call 
his position in the company service a job, task, 
position or what he pleases, but every branch of 
that service has its responsibilities and its possi- 
bilities to match. Leadership begins in ability to 
get the right persons for the places to be filled 
under direction of the captain whose general 
policies they are to carry out. The leadership 
that inspires confidence and wins victories, in- 
dustrial as well as military, picks its lieutenants 
and tells them to go to it. 

The Empire company states that it is always 
on the alert to find persons who are capable of 
assuming responsibility, have the courage of it 
and are able to reach right results. Such service 
Is not only diligently sought but is also rewarded 
fairly. Every encouragement to become expert 
is offered the employe in order that he may ren- 
der the high grade of service that is provided 
for the public and at the same time insure per- 
manence of employment for himself. The com- 
pany is anxious to have employes develop capac- 
ity for ever increasing responsibilities, and af- 
fords substantial aid to that end for all who want 
to perfect themselves in their various kinds of 
service. The gain is mutual. The higher the 
quality of the staff the higher the quality of the 
service of the company as a public utility con- 
cern. 

It is a policy of co-operation that is adopted 
by ‘the company and followed out with the ut- 

most fidelity and judgment as a scheme of good 


business and of practical value to workers and 
not the less excellent if there is a vein of senti- 
ment, of human sympathy and interest, in it. 
Employes are urged to do their best for their 
own sake first. The company submits its creed 
of high ideals and sound business management 
and invites its employes to do their best to realize 
those ideals for the sake of citizens, of employer 
and employes themselves in equal measure. 

The company does more than extend an in- 
vitation for it not only shows the way, but takes 
the lead in working for the welfare of consum- 
ers and citizens in general with such conditions 
of work and pay for the employes as to satisfy 
them of the justice of the company policy and 
the fairness of its administration. That is why 
it is ready to confer responsibility where capacity 
has been shown and to offer chances of advance- 
ment to energy, loyalty and ability to get results 
summed up as good service that wins and holds 
public good-will. 


POWER-FACTOR CORRECTION AND 
| ITS EFFECT. 


Method of Charging for Poor Power-Factor—Ex- 
tract from Paper Before Indiana Electric Light 
Association. 


By Tuomas F. ENGLISH. 


All central-station companies are confronted 
with the problem of increased’ load and fixed 
capacity. With the present high prices of 
equipment and uncertain delivery, it 1s out of the 


_ question in many cases to depend upon addi- 


tional station and distribution equipment to solve 
the difficulty. By inducing power users to bet- 
ter their power-factor, the central stations will 
be able to carry a much greater load than ever 
before and give better service. Then again, gen- 
erators can be operated more efficiently, exciters 


TABLE SHOWING VARIATION IN POWER LOST IN 
TRANSMISSIONS WITH VARIATIONS IN 
POWER-FACTOR. . 

Loss In percent of 
Power-factor. Efficiency. power delivered. 
1.00 88.8 12.75 


95 87.7 14.15 
90 86.4 15.75 
.85 85.0 17.65 
.80 83.5 19.95 
7d 81.5 22.70 
70 79.4 26.00 
65 76.8 30.20 
.60 73.8 35.50 
0D 70.3 « 42.20 
50 66.2 61.0 


need not be pushed to the maximum and many 
times machines can be left idle where now they 
are carrying the watless current. 

In making up a rate including penalty for low 
and bonus for high power-factor it has always 
seemed illogical to base the adjustment on a per- 
centage of the bill. If a customer wastes a cer- 
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tain number of kw-hrs. due to low power-factor 
he should pay for that number of kw-hrs., while 


on the other hand if he has corrective equipment — 


and gives a high power-factor he should be cred- 
ited with the number of kw-hrs. he saves. With 
this idea in view a formula has been devised. 
The dividing line or neutral point has been 
designated as 85% power-factor and the effi- 
ciency of the line as 85%. Working on this 
basis, the efficiency of transmission and the loss 


- of delivered power at different power-factors 


will be as shown in the accompanying table. 

With these figures, and understanding that the 
loss varies inversely as the square of the power- 
factor, it becomes a simple matter to devise a 


TABLE SHOWING MULTIPLYING FACTOR CORRE- 
SPONDING TO VARIOUS VALUES OF 
POWER-FACTOR. 

Multiplying 


Power-factor. Factor. 
1.00 951 
95 .965 
90 .981 
85 1.00 
.80 1.023 
15 1.05 
.70 1.0835 
65 1.1255 
60 1.1785 
55 1.2455 
50 1.3335 


formula to fit any power-factor. The accom- 
panying table was computed by means of the 
following formula: Multiplying factor = 1— 
1765 + (0.1275/Power-factor?). 
his formula gives the factors to be used in 
multiplying the customer’s kw-hr. consumption 
before applying the rate. 
The next question is, how to find the average 
power-factor. Until recently that was out. of 
ee | 


TABLE SHOWING METHOD OF DETERMINING 
MULTIPLYING FACTOR FROM METER 


READINGS. 
Col.1. Col. 2. Col. 3. 
Watless Power- Multiplying 

Watts. factor. factor. 
000 1.00 951 
143 .99 £54 
203 .98 956 
251 .97 959 
484 .90 981 
512 .89 984 
540 .88 988 
567 87 992 
593 .86 996 
620 .85 1.000 
646 .84 1.004 
672 .83 1.009 
698 .82 1.013 
724 81 1.018 
750 .80 1.023 
777 .79 1.028 

! 1.049 .69 1.092 
i 1.078 .68 1.099 
1.108 .67 1.107 
1.481 .56 1.230 
1.519 .55 1.246 
1.559 .54 1.261 
1.600 .53 1.277 
1.643 .52 1.296 
1.686 .51 1.315 
1.732 .50 1.334 


the question, for when the load`was small the 
power-factor might be lower or higher and still 
reflect in the average. Now the manufacturers 
have designed a reactive volt-ampere-hour meter 
which measures the wattless kv-a. This meter is 
similar in appearance to the usual watt-hour 
meters and the dial is read in the same way. 
The wattmeter measures actual power and the 
new meter measures the wattless component at 
right angles to it. Therefore, the reading of the 
wattless meter divided by the reading of the 


watt-hour meter gives the tangent of the angle 
of lag. It only remains to look up the cosine of 
this angle to get the monthly power-factor. In 
actual practice a simple table of values can be 
used, or a curve may be worked up to give the 
corrective factor direct from the tangent value. 
, The accompanying table gives corresponding 
values of wattless meter reading divided by the 
watt-hour meter reading, the power-factor and 
the factor by which the watt-hour meter reading 
should be multiplied. 

With a rate of this type it is easy to show the 
customer that it is to his advantage to install cor- 
rective apparatus. In fact, in nearly every case 
the entire cost of static condenser can be saved 


=- within 14 to 18 months, and no sane business 


man will hesitate to purchase equipment that will 
save him 60 to 80% of the first cost annually. 


TyPIcAL EXAMPLE WORKED OvT. 


If a case be assumed where the consumption 
of power for a given month totaled 141,220 kw- 
hrs., and the wattless meter indicated 154,600 
kv-a-hrs. for the same month, the multiplying 
factor would be found as follows: 

Ratio of readings = 154,600/141,220 = 1.095. 

Looking down Col. 1, the ratio 1.095 is found 
to lie between 1.078 and 1.108 in the table. Thus, 
the power-factor will be between 0.67 and 0.68, 
and the multiplying factor will be between 1.099 
and 1.107. Using the latter figure, the custom- 
ers wattmeter reading of 141,220 is multiplied 
by 1.107 to give 156,331 kw-hrs. as the consump- 
tion to be billed for. A more complete table 
will, of course, give a closer figure for thé multi- 
plying factor. 


ENCOURAGING PUBLIC.TO INVEST IN 
UTILITY SECURITIES. 


With the object of stimulating public interest 
in the securities of the utilities of the state, the 
Illinois Committee on Public Utility Information 
is conducting on behalf of some of the Chicago 
companies an advertising campaign in the Chi- 


DO YOU KNOW- 


that 275,000 peopie,residents of the state 
of Ilinois, own public utility securities? 


These people and their immediate families con- 
stitute one-sixth-of the population of the. state 


In other words, on the ave anti ta aea six you 


meet (or same member of his immediate family) is the owner 
of public utility stock or bonds. This does not include owners 
of steam railroad securities, nor hundreds of thousands of 
people, who, through life insurance policies and savings hank 
accounts, are indirectly owners of public utility secunties in 
which the money of these institutions is invested: - 


Next to government bonds, public utility securities are more 
widely owned than any other.chss of investment in this state. 


a . 
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Advertisement Used to Stimulate Public Interest in 
Utility Securities. 


cago newspapers and some of the larger mediums 
in northern Illinois, using quarter and half-page 
space. A sample of the advertising is presented 
herewith, which it will be noted calls attention to 
the large number of people who hold such securi- 
ties, thereby adding to the necessary fundamental 
stability of the industry. 


October 2, 1920. 


ELECTRICAL REVIEW 539 


OPERATING PRACTICE 


Methods and Problems Embracing Operation and Installation of Power-Plant Equip- 
ment and the Distribution of Electrical Energy 


ONE WIRE CONTROLS EQUIPMENT 
IN PUMPING STATION. 


Mtors for Pumping Are Started and Stopped in 
Control Station or in Pump House by Means 
of Ingenious Method. 


The waterworks department of the city of 
Fort Atkinson, Wis., operates several small scat- 
tered pumping stations, each electrically driven. 
An attendant at each station has been obviated 
by using automatically controlled motors, so that 
one man is able to take care of-all the pumping 
stations instead of one man per station. 

The installations are particularly interesting 
because each is controlled by a single wire; at 
least two wires are ordinarily employed. The 
wire is of No. 10 B.B. galvanized iron having a 
resistance of 17 ohms for the 4000 ft. between 
pumping station and control house. This wire is 
supported upon glass telephone insulators carried 
on the same poles as the 220-volt motor supply 
circuit. 

The wiring diagram shows the scheme of con- 
trol, by which the pump motor may be started or 
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Wiring Diagram Showing How One Wire Controls 
Pumping Station. 


stopped from a distance or started and stopped 
in the pump house. The pilot light in the con- 
trol station shows when the motor is running. 


TRANSMISSION LINE PLANNED FOR 
220,000 VOLT. 


For transmitting energy from its new Pi 
River hydroelectric development, the Pacific Gas 
and Electric Co., San Francisco, will use 22,000 
as the transmission voltage. Energy will-be trans- 


formed at the station to this voltage by 16,667- . 


kv-a., 127,000-volt, single-phase, water-cooled, 
outdoor-type, Westinghouse transformers con- 
nected in star to obtain 220,000 volts. There will 


~ 


be two banks of three of these transformers 
making a total rating of 100,000 kv-a. An addi- 


tional emergency transformer will also be in- 


stalled to be used on either bank. 


SUGGESTIONS FOR EFFICIENT MOTOR 
OPERATION. 


Small Things of Seemingly Little Importance Often 
Account for the Difference Between Good 
and Bad Practice. 


The improper handling of motor-starting 
equipment may result in great losses aside from 
the possible damage of the motor and its con- 
nected machinery. Suggestions appearing in a 
recent bulletin issued by the Tanners’ Council, 
and, reproduced herewith, apply directly to this 
phase of motor management. 

“Never remove a fuse from any motor. Trans- 
ferring a fuse from one motor to another means 
a delay and a possible burning out of fuse or 
motor. N 

“Keep the switch box doors closed. Dust col- 
lecting there will eventually give trouble. 

“All compensators and switches are plainly 
marked STARTING. RUNNING and OFF. 
Look for these signs! Always allow the motor 
to gain full speed while the handle is in the start- 
ing position, then move handle quickly into the 
running position. The sound or hum of the mo- 
tor will indicate when full speed has been 
reached. 

“See that the belt is on the loose pulley before 
stopping the motor, and see that the belt is on 
the loose pulley before starting up, otherwise 
there will be fuse trouble. Wherever possible. 
the load should be entirely removed before an at- 
tempt to start up is made. 

“If for any reason the current is off in any 
building or department, the motor starters should 
be moved into the off position if they have not 
automatically done so. When the current is again 
‘on, the motor can be started without any trouble. 
Unless this one thing 1s kept in mind the full line 
‘current’ will be thrown on to a motor standing 
still, and either the fuse or the motor must burn 
out. [n case a motor fails to start, the quickest 
and safest thing to do 1s to call the e'ectrical de- 
partment. Although it mav seem a long time be- 
fore an electrician appears, this time will not be 
nearly as long as will be required if the motor is 
burned out for the want of necessary adjustments 
or where the wrong size fuse has been suhsti- 
tuted. 

“Never tighten a belt on a motor—call the mill- 
wright. He understands this work netter than 
anv one else and he alone should handle it. Tight 
belts lead up to hot hearings and overheated mo- 
tors. and overheated motors may cause fires and 
interruptions to productions.” | 

Several other suggestions are given, the soint 
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made being that care and attention should be 
given to the handling of the motor and its regu- 
lating mechanisms. The losses due to the stop- 
ping or breaking down of a motor may greatly 
exceed the value of the motor itself. One of the 
suggestions given calls for the testing of each 
motor as soon as it 1s installed to determine the 
actual load which it carries. Such a test may 
indicate the need of a larger motor, or may show 
the opportunity of replacement with a smaller 
one. 


OPERATION OF A HOLE-BORING AND 
POLE SETTING MACHINE. 


Machine Bores an Ordinary Hole in Four Minutes 
and Sets Poles With Crossarms 
in Place. 


The first step in building a transmission line 
after the layout is completed is the delivery of 
the poles along the route at the proper distance 
from each other. Then comes the digging and 
setting crew who dig the holes and set the poles 
in the ground. One group of men dig the holes, 
using long-handled shovels with curved blades, 
spoons they are called; another group of men 
follow and pike the poles into place, giving them 
the proper rake. A gang, working as described 
above, would have an average speed of one pole 
set per man day, that is a ten-man gang would 
set ten poles per day and a nine-man gang would 
set only nine poles per day.. This practice is 
slow and expensive, but it was the best that 
could be done until the earth-boring machine 
was produced and dug in four minutes a hole 
which the average man would work over for a 
full day. 

The earth boring machine being versatile. 
picks up the pole, drops it into the hole and 
moves off, leaving no more to be done except 
the straightening and raking of the pole and the 
filling in and tamping of the earth at the butt. 
Also, the boring machine raises the pole with the 
crossarms in place, a thing which is not usually 
done when the pole is piked up. | 

In moderately soft ground the machine can 
dig a seven-foot hole and drop a pole in it in 
four minutes, according to information given in 
the Detroit Edison Synchroscope. This specd 
cannot be kept up, of course, because of the 
varying kinds of soil; it is harder to dig through 
clay than it.is through loamy sand, and some- 
times there are rocks hidden underground. If 
the rock is large enough to resist removal suc- 
cessfully, the boring machine is moved over a 
foot er two and tries a new hole. 

The machine used by the Detroit Edison Co. 
is driven by a gasoline motor and, on a test run, 
it traveled 1350 ft.. dug the holes and set eight 
poles on only three gallons of fuel. This ma- 
chine consists of a common type of caterpillar 
tractor carrying the boring mechanism and a 
wishbone crane for raising the poles. The bor- 
ing tool is a larger type of the ordinary fence- 
post auger. It is mounted on a square shaft 
which is fed down through the upright frame- 
work by sprockets and chains operated with a 
slipping clutch. When the auger has gone 
down a foot or more and is loaded with dirt, its 
rotation is stopped and it is raised to the surface. 
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When it is a couple of feet above the ground it 
is allowed to spin, throwing the dirt in a neat 
circular ridge around the opening of the hole. 
The auger then descends, cuts out another load, 
brings it up, dumps it, and continues thus until 
the hole is deep enough to take the pole. The 
hole being dug, the tractor is moved back a little 
way, picks up the pole and drops it in the hole. 

A truck 1s used to carry the boring machine 
from one job to another when the distance is 
considerable. However, the boring machine has 
been used to free the truck when mired down on 
bad roads. The machine can handle any size 
pole up to 6o ft. high, and works well in wet and 
swampy ground. The machine, with a crew of 
eight men, can set 40 poles a day. 


LONG SPAN IN HIGH-VOLTAGE 
TRANSMISSION LINE. 


Insulators Subjected to Mechanical Strain of Several 
Tons and Electrical Stresses of Equal 
Severity. 


The first link in an extensive development of 
the Knoxville (Tenn.) Power Co. comprises a 
line approximately 20 miles in length between 
Cheoate and Alcoa, Tenn. About half of this 
line is built over rough mountainous country, the 
construction requiring careful planning and in- 
volving the solution of numerous difficult prob- 
lems. One of the most interesting of these prob- 
lems, described by Theodore Varney in a paper 
before the American Institute of Electrical En- 
gineers, was the erection of a 5010-ft. span be- 
tween two mountain tops. 

A total of 83 steel and aluminum wires were 
stranded together to form the cable for this long 
span. This cable, which has a diameter of 1.175 
ins. and a weight of 2.032 lbs. per ft., has an 
elastic limit of 65,000 Ibs. and an ultimate 
strength or 82,000 lbs. Allowing an increase in 
weight of 1.025 lbs. per ft. due to ice, and as- 
suming a horizontal wind pressure of 1.085 Ibs. 
per ft. of length, the total resultant loaded weight 
per foot amounts to 3.25 lbs. The temperature 
at the time of stringing the cable was about 80 
deg. F., and the three lower spans were installed 
with a sag of 237 ft. below the lower support, the 
difference in elevation of supports being 208.5 ft. 
The upper cable was suspended with a sag of 
116 ft. below the lower support, the tension in 
this cable having a value of about Io tons. 

The insulators used on this long span were 
made by the Ohio Brass Co. They are rated at 
150,000 volts and are of the oil-filled porcelain- 
covered strain type. The hickory wood used in 
their construction was carefully selected and 
tested before being finally passed. 


TRANSFORMER OF 3000 KV-A. TO BE 
INSTALLED OUTDOORS. 


A transformer of 3000 kv-a. capacity is to be 
installed at Waukegan, Ill., on the lines of the 
Public Service Co. of Northern Illinois. This 
transformer, which will be located in the yard 
just outside the generating station, will be used 
to feed a 33,000-volt transmission line to Crys- 
tal Lake, Ill. The line between these two loca- 
tions operated formerly at 20,000 volts. 
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NEW APPLIANCES 


Newly Developed and Improved Electrical and Mechanical Apparatus, Appliances, and Devices 


Now Being Placed on the Market 


-_ 


Step-Induction Regulator for 
Furnace Control. 


For controlling the energy input to 
carborundum, graphite, aluminum, zinc 
and similar types of electrical furnaces, 


Step-Induction Regulator Complete With 
Transformer and Control Panel. 


the Westinghouse Electric & Manufac- 
turing Co., East Pittsburgh, Pa., is 
manufacturing a step-induction regu- 
lator which gives a uniform voltage 
over a wide range. The regulator con- 
sists of a furnace transformer, an in- 
duction regulator, switches and push- 


button control. This apparatus utilizes — 


the principle of varying the high-volt- 
age tap on the transformer for con- 
trolling the energy input to the fur- 
nace. The function of the induction 
regulator is to vary the voltage between 
taps. After the voltage of the adjacent 
tap is reached, the selector and trans- 
fer switches automatically transfer the 
induction regulator so that it will func- 
tion between the next two taps. One 
of the main features of this apparatus 
is that the entire voltage range is con- 
trolled by two push buttons, one for 
boosting and one for bucking the 
voltage. 

On the shaft of tie regulator is 
geared a selector switch, the points 
on this switch being connected directly 
to taps on the high-voltage winding of 
the furnace transformer. The selector 
switch-arm moves from one contact to 
the next automatically as the induction 
regulator moves. The function of the 
feeder-voltage regulator is to add to, 
or subtract from, the normal voltage of 
a transformer tap, and is designed so 
that at the position of maximum boost 
it will add exactly one-half of the volt- 
age between adjacent transformer taps. 
At the position of maximum buck the 
regulator will subtract exactly one-half 
the voltage between adjacent trans- 
former taps. Considering a single po- 
sition of the selector switch-arm, a sin- 


gle rotation of the moving coil of the 
induction regulator will vary the volt- 
age impressed on the high-tension wind- 
ing from a position one-half step be- 
low to a position one-half step above 
the voltage point actually represented 
by the transformer tap. The selector 
switch-arm is moved from one tap to 
the next just as the voltage half way 
between adjacent taps is reached, so 
that continued rotation of the regulator 
coil produces a continuous variation 
raising or lowering the voltage in ac- 
cordance with the direction in which the 
regulator coil is being turned. 

While the above is the fundamental 
operation of the apparatus, in actual 
practice there are slight modifications. 
The moving coil of the regulator makes 
but one-half. a revolution to go from 
the position of maximum buck to the 
position of maximum boost, at which 
point the selector switch moves to the 
next higher voltage tap, and the regu- 
lator must be brought at the point of 
maximum buck betore it can, by con- 
tinued operation, raise the voltage over 
another step. That is, at this point, the 
direction of current through the regu- 
lator coil must be reversed. Actually, 
the result is obtained by a second coil 
of opposite polarity which is cut in at 
the proper time by a transer switch, 
and the regulator changes directly from 
maximum boost to maximum buck so 
that continued rotation stiil acts to raise 
the voltage. The two-coil arrangement 


Details of Construction of Regulator 
With Tank Removed. 


also. makes desirable —two-selector 
switches geared together for continued 
voltage variation. With high incoming 
line voltage a series transformer is in- 
terposed between the high-tension line 
and the induction regulator. This al- 
lows the use of a less bulky low-voltage 
induction regulator, and insures against 
trouble with insulating moving parts 
for high potentials. In this case two 
coils are incorporated with the series 


transformer instead of in the regulator 
itself, thus accomplishing the same cur- 
rent reversing purposes. The operation 


CONTROL STATION 
Diagram of Connections of Step-Induction 
Regulator. 


of this regulator may be seen by ref- 
erence to the schematic diagram. 


Three-Phase Receptacle With a 
Spring Door. 


A receptacle for three-phase circuits 


. having an extension with a spring-door 


cover has been developed by the Cen- 
tral Electric Co., 320 South Wells street, 
Chicago. The extension is so con- 
structed that it can be mounted on the 
receptacle in four positions so that the 
door can be opened to either side, to 
top or bottom, as desired. The dimen- 
sions of this receptacle when closed are 7 
in. high, 4.75 in. wide, 4.75 in. deep. 
This “Ralco” No. 610 receptacle is iden- 
tical in construction to the old No. 10, 
except that it has the extension. 


Motor Starter With Time-Limit 
Acceleration. 


The time-limit automatic motor start- 
ers made by the Cutler-Hammer Manu- 
facturing Co., Milwaukee, have been re- 
designed and the line has been enlarged 
to include both larger and smaller units 
than formerly. The air dash pot has 
been replaced by an oil dash pot, with 
the former optional on the new equip- 
ment. The solenoid, plunger and rocker 
arm have been retained. 


The new starter is made in capacities 


of from 0.25 to 10 hp. at 115 volts, and 
up to 25 hp. at 230 and 500 volts. The 
500-volt sizes are more compact than 
formerly. The oil dash pot is complete- 
ly covered so as to be splash proof, and 
is adjustable for time by an external 
screw. When this screw is once set, the 
starter will always cut out the resistor 
in the same length of time. A non- 
freezing dash-pot oil is used so that 
temperature conditions will not affect 
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form and of a transparent material; in 
a grocery store a can of peas, box of 
biscuits, etc., may be used. As a toy 
the device may be used on a Christmas 
tree, with birds and other objects of 
that character placed over the lighted 
bulbs and made to travel in and around 
the tree. The device can also be used 
as a scenic-railway, roller-coaster, loop- 
the-loop, etc. 

The whole operation is accomplished 
in a simple manner by means of a suit- 
able flexible slotted housing or guide- 
way, a suitable flexible shaft which car- 
ries the various objects, and the electri- 
cal conductor. 


the length of time for starting. The 
fingers on the rocker arm are of the 
makers standard drum construction and, 
like the contact buttons, are renewable. 
This starter can be controlled from any 
remote point by a single-pole knife or 
snap switch, pressure or vacuum regu- 
lator, float, switch, or by three-wire 
push-button control. 


permanently immersed in oil, it requires 
but little attention to keep it function- 
ing properly. - 

There have been developed two forms 
of master clock known as the type “A” 
and type “B.” The principal difference 
in operation of these two clocks is 
that in the “B” type both the motor and 
the clock mechanism act on the same 
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Synchronous Motor Used for 
Frequency Control. 


The latest departure in synchronous- 
motor application is the installation of 
a very small self-starting motor in a 
clock, where it is used in connection 
with a high-grade clock movement to 
compare the speed of a synchronous 
generator with exact time in order to 
give a continuous check on generator 
frequency. Since any change in the 
speed of the generator is. reflected in 
the speed of this small motor, whereas 
the clock speed remains constant, the 
combination forms an accurate method 
of maintaining constant average fre- 
quency. 

These small motors can also be used 
on the system in place of clock mech- 
anisms to drive graphic recording in- 
struments, demand meters and time 
switches. By the use of this motor the 
synchronization of records from 


Time-Limit Motor Starter Suitable for 
Accurate Setting. 
Motor for Master Clock. 


lease is inherent with two-wire control 
and low-voltage protection with three- 
wire. 

A slate panel carried on a pressed- 
steel wall frame is used for mounting 
the starter, with the starting resistance 
self-contained. A starter of this type 
(time-limit acceleration) is particularly 
adapted for starting d-c motors carry- 
ing loads which are liable to vary be- 
tween wide limits, and where remote 
control is desired for such equipment 


t J 


index hand through gearing so ar- 
ranged that the synchronous motor 
tends to drive the hand in one direc- 
tion while the clock mechanism tends 
to drive it in the opposite ‘direction. 
If the rate of the clock and motor 
are the same the hand rests at zero 
on the scale, but if the speed of the 
motor varies the hand is moved slowly 
in a clockwise or counter clockwise 
direction, according to whether the va- 
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as pumps, blowers, compressors, etc. 


Toy, Advertising Novelty and 
Window Display. 


It is a well-known fact that light and 
a movable object will always attract 
attention, especially if the movable ob- 
jects can be so arranged that they will 
move in an out of the ordinary way and 
also if there is more than one object to 
observe. The combining of these fea- 
tures in such a manner that the de- 


graphic meters and demand meters will 
be made possible; something that has 
always been desirable, but somewhat 
dificult of accomplishment heretofore. 

In practice, a master clock contain- 
ing two movements, one electrical and 
one pendulum-operated, is located near 
the switchboard. The face is equipped 
with two pointers, one black and the 
other gold, rotating independently about 
the same center on a dial called the 
operating dial. The black pointer is so 
geared to the pendulum clock as to 


riation is a gain or loss in speed. In 
this way the clock is caused to indi- 
cate variations in average frequency. 

The installation of these master 
clocks will not eliminate fluctuations 
which are dependent to some degree 


make one complete revolution every five 
minutes. The gold pointer is geared to 
the small synchronous motor so that 
when the frequency is correct it will 
rotate at the same speed as the black 
hand. All that the operator has to do 
is to hold the two pointers together in 
order to have a fixed relation main- 
tained between standard time and gen- 
erator speed, or between cycles and 
time. This can be done by adjusting 
the speed governors of the prime mov- 
ers. The master clock does not obvi- 
ate the use of a frequency meter or 
indicator, since it will not show in- 
stantaneous’ fluctuations in speed. 
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Illuminated Display Device. 
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mercial enterprise was undertaken by 
Edward A. Dieterich, 910 Caldwell ave- 
nue, New York City, in the production 
of the device ‘shown in the accompany- 
ing illustration. By placing those par- 
ticular objects which are to be adver- 
tised in transparent miniature form 
over the lighted bulbs, and making them 
travel in any position that the guideway 
has been placed, hung, or suspended to 
suit the conditions, accomplishes the 
objects of illumination, motion and 
change of object. 

When advertising is to be carried on 
in an automobile supply store, a tire, 
can of oil, spark plug, etc., is placed 
over the lighted bulbs, in miniature 


Moreover, by using a frequency indi- 
cator near the master clock, the latter 
may be used as a constant check on 
the accuracy of the former. 

The little synchronous motor, which 
is the vital part of the electric compo- 
nent of the clock, is only 2% in. by 
25% in. by 29/16 in. in size, and is 
wound for operation on a 110-volt cir- 
cuit. It consumes less than 4 watts, 
and can be made for any one of the 
standard commercial frequencies. It is 
self-starting under load, reaches syn- 
chronous speed in less than a second 
and holds speed as long as the current 
is uninterrupted. It is simple in con- 
struction, and, since its gearing runs 


Dials and Mechanism of the Master Clock. 


on load variations, speed-governor re- 
sponse, or steam pressure, features of 
operations that are more or less con- 
stantly encountered. But it does in- 
sure the maintenance of a more uni- 
form as well as correct average fre- 
quency. 

The clocks and motors are manufac- 
tured by the Warren Clock Co., Ash- 
land, Mass., and are being handled by 
ae sone Electric Co., Schenectady, 
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ACTIVITIES IN THE TRADE 


Business Developments, Sales Agencies, Trade Literature and Miscellaneous Items Concerning 
Electrical Manufacturers and Allied Business Interests 


Anderson Electric Co., Detroit, 
plans to erect a factory at that place. 


Lyons Storage Battery Co., Phila- 
delphia, has increased its capital stock 
from $500,000 to $3,200,000. 

National Brake & Electric Co., Mil- 
waukee, is erecting a two-story ad- 
dition, 166 by 180 ft., at an estimated 
cost of $150,000. 


National Lamp Works of General 
Electric Co., Cleveland, plans to erect 
three-story plant on Alonzo avenue, 
at an estimated cost of $300,000. 


Arrow Electric Co., 99 Hawthorne 
street, Hartford, Conn., is planning 
extensions and improvements in its 
three-story plant on Capitol avenue. 


Electric Storage Battery Co., Phil- 
adelphia, plans to erect a two-story 
station, 120 by 200 ft., at 222-232 East 
55th street, New York City, to cost 
about $100,000. 


-Falkenbach Manufacturing Co., 159 
East 54th street, New York City, 
manufacturer of lighting fixtures, has 
increased its capital from $30,000 to. 
$100,000 for expansion. 


Benjamin Electric Manufacturing 
Co., Chicago, is sending to the trade 
revised price lists on its line of cop- 
per-cap porcelain sockets, and also 
on pendent and wall porcelain sock- 
ets. 


American Steel & Wire Co., Wor- 
cester, Mass., has commenced the 
erection of a two-story building at 
its local plant, known as the Central 
Works, 48 by 90 ft. with one-story 
extension, 18 by 18 ft. 


Duplex Storage Battery Co., 537 
Edison avenue, Milwaukee, has pur- 
chased a factory at Beaver Dam, 
Wis., where its plant will be located. 
A reorganization from a $60,000 to a 


$500,000 corporation is now taking 
place. 
Exide Battery Depots, Inc., 101 


West End avenue, New York City, 
operated by the Electric Storage Bat- 
tery Co., has completed plans for the 
erection of a new two-story battery 
service station, 115 by 125 ft., at Clark 
and Spring streets, to cost about 
$117,000. 


Peerless Insulated Wire & Cable 
Co., Pennington, N. J., manufacturer 
of electrical wires, etc., is having 
plans prepared for extensions and im- 
provements in its plant to cost about 
$50.000. Water Kidde & Co., 140 
Cedar street, New York City, is the 
contractor. 

General Electric Co., Schenectady, 
N. Y., will exhibit electric rivet heat- 
ers, glue pots and soldering irons, 
electric muffle type furnace, self-reg- 
ulating solder melting pot, tool-room 
heat-treating muffle furnace, cartridge 
units, helical coil units and immersion 
units at the New York Electrical 
Show. Oct. 6 to 16. Ovens heated by 
“G-E” electric heating units will also 
Þe shown. l 


Electric Furnace Construction Co., 
908 Chestnut street, Philadelphia, ad- 
vises that its first electrically heated 
core and mold-drying oven has been 
put in operation at the plant of the 
Emery Steel Castings Co., Baltimore. 


Sterling Manufacturing Co., Cleve- 
land, manufacturer of ammeters and 
voltmeters for generator outfits and 
for testing dry and storage batteries, 
has moved into its new plant at 2845- 
2853 Prospect avenue, which covers 
20,000 sq. ft. of floor space. 


Dwight P. Robinson & Co., 125 East 
46th street, New York City, has open- 
ed a branch office in the Home Sav- 
ings and Loan building, Youngstown, 
O., under the management of C. I. 
Crippen, formerly a consulting and 
supervising engineer in that city. 


Westinghouse Electric & Manufac- 
turing Co., East Pittsburgh, Pa., has 
acquired a tract of property aggregat- 
ing about 5.5 acres of land at Fast 
Wilkinsburg, Wilkins township, for 
a consideration of $10,000. No an- 
nouncement has yet been made as to 
proposed use of the property. 


Hobart Brothers Co., Troy, O, 
manufacturer of “HB” battery-charg- 
ing equipment, electric motors and 
lighting generators, has added ball- 
bearing electric motors to its present 
line of electrical specialties. The new 
line will consist of 1, 2, 3, 5, 7.5 and 
10-hp. motors for both alternating and 
direct current. 


Roller-Smith Co., 233 Broadway, 
New York City, manufacturer of elec- 
trical instruments, meters and circuit- 
breakers, has issued bulletin 800 on 
types FID and SD direct current volt- 
ammeters for use with battery charg- 
ing outfits, small and large lighting 
plants and for other similar applica- 
tions, also bulletin 450 on alternat- 
ing current switchboard instruments, 
and Bulletin 430 on direct current 
switchboard instruments. : 


Willis H. Gilbert Co. has estab- 
lished a yard and office at Bain- 
bridge, Ga., for the handling of 
southern white cedar poles. This is 
a competing point and will enable 
the company to get away from short- 
line roads which have no cars and 
have been unable to furnish flats to 
take care of the business offered. A 
stock of poles of all lengths and sizes 
will be carried at this yard to insure 
prompt loading of orders. 


Cutler-Hammer Manufacturing Co., 
Milwaukee, Wis., describes and illus- 
trates in a four-page leatlet entitled 
“Electric Heating of Water,” the im- 
mersion and conduction types of C-H 
water heaters. The leaflet also com- 
pares electric heat with other methods 
of heating water, and gives formulas 
and tables whereby the size of heater 
desired under any particular condi- 
tions can be readily determined. Three 
different types of immersion heaters 
are described, viz.. bottom outlet, 
pipe outlet and circulation. The form- 


xy 


er is mounted in the bottom of water 
container; the pipe outlet heater is 
used with vessels provided with pipe 
outlets, as they fit threaded pipes of 
1.25 or 2 ins. inside diameter; and the 
circulation type heater is inserted in 
the pipe loop of a hotwater tank or 
other container. - 

Link-Belt Co., Chicago, is distrib- 
uting the revised edition of catalog 
No. 380 covering its line of standard- 
ized monorail electric hoists and over- 
head electric traveling cranes in ca- 
pacities of 0.5 to 3 tons, inclusive. 
Tables of weights, clearance dimen- 
sions and speeds are also given. 


Duplex Lighting Works of General 
Electric Co., New York City, announce 
that during August, Duplex lighting 
installations were made in the new 
Hanna, Buckley and 4300 Euclid ave- 
nue buildings in Cleveland, while the 
National Malleable Castings building 
was changed over to Duplex units. 


Cooper Hewitt Electric Co., Ho- 
boken, N. J., is distributing an 18-page 
booklet entitled “Studies in the Eco- 
nomics of Lighting,” by E. Leaven- 
worth Elliott, which treats on the dif- 
ferent kinds of light for industrial and 
other purposes, pointing out how ef- 
ficiency and production can be in- 
creased by the proper method of 
lighting. 

Hurley Machine Co., Chicago, man- 
ufacturer of the Thor electric washing 
machines and other electrical house- 
hold devices, has issued an interest- 
ing brochure entitled “You and Your 
Laundry,” the author of which is Mrs. 
Christine Frederick. The booklet 
describes the advantages of modern 
electrically operated laundry equip- 
ment over the old methods and the 
savings that can be effected by their 
use. It also contains valuable infor- 
mation on laundry work, including 
how to psepare and use soap solu- 
tions; how to cleanse various fabrics 
most effectively: how to remove stains 
and set colors, and the proper ar- 
rangements of the home laundry. The 
hints contained in the pamphlet will 
prove useful to the housewife. 


American Steam Conveyor Corp., 
326 West Madison street, Chicago, an- 
nounces a change in its corporate 
name to the Conveyors Corporation 
of America. This is brought about by 
the rapid growth of the company, the 
addition of new lines of business and 
the purchase at South Bend. Ind., of 
a completely equipped machine shop 
to which foundry facilities will be add- 
ed. The new name better describes 
the present business of the organiza- 
tion, which includes steam jet convey- 
ors for handling ashes, soot, combus- 
tion ash, etc., trolley carriers for coal, 
limestone. sand, gravel and other 
loose bulky materials; ash pit doors; 
flood oil-bearing sheaves and other 
conveyor supplies. There is no change 
either in the personnel or policy of 
the comnanv. 
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PERSONAL MENTION 


Biographical Sketches and Chronicle of Changes in Business Connections, Promotions and 
Other Personal News of the Industry 


F. A. STEVENSON, American Tele- 
phone & Telegraph Co, New York 
City, has been elected a director of the 
Radio Corporation of America. 


HARRY J. JOHNSON has been ap- 
pointed superintendent of the Western 
Colorado Power Co., Telluride, Colo., 
succeeding -George T. Bradley, resigned. 


L. S. ReEapy has been appointed 
chairman of the committee of the San 
Francisco section of the American In- 
stitute of Electrical Engineers. He is 
a member of the California Railroad 
Commission. 


H. P. CLawson, for many years 
in the Chicago office of Westinghouse, 
Church, Kerr & Co., has been made 
manager of the Cleveland branch of 
Dwight P. Robinson & Co., in the Citi- 
zens building. 


JaMES F. ABBOTT, commercial 
attache for the United States at Tokyo, 
Japan, reports that the proposed exten- 
sion of hydroelectric projects in that 
country will necessitate the erection of 
about 1000 miles of high-tension trans- 
mission lines within the next two years, 
most of which will probably be of the 
steel tower type. 


CHARLES E. PATTERSON, comp- 
troller of the General Electric Co. since 
1918, has been elected a vice-president. 
He was previously associated with the 
New York Central railroad and the 
American Locomotive Co. For nearly 
25 years he has had wide experience in 
accounting, having aided in the devel- 
opment of the Interstate Commerce 
Commission’s accounting system for 
railroads.. He is chairman of the 


standing committee of the Electrical 


| 


Charlies E. Patterson. 


Manufacturers’ Council, which evolved 
the standard accounting cost system 
for the electrical manutacturing indus- 
try. 


CHARLES C. ADAMS, who re- 
tired from the vice-presidency of the 
Postal Telegraph-Cable Co. about a 
year ago, has been elected president of 
the Peninsula National Bank of Cedar- 
hurst, L. 1, N. Y 


CarL M. HEINTZ, Westinghouse 
Electric & Manufacturing Co., Los An- 
geles, Cal, has been appointed chair- 
man of the publicity committee which 
will handle the two electrical homes 
to be opened in that city shortly. 


F. R. WHITTLESEY has been 
appointed secretary of the Oregon As- 
sociation of Electrical Contractors and 
Dealers with headquarters at Portland. 
He was formerly in the commercial de- 
partment of the Portland Railway, 
Light & Power Co. 


WILLtaM E. HarkNsss, for 
many years telephone engineer in the 
service of the Western Electric Co. and 
the Hall Switch & Signal Co., has been 
appointed general manager of produc- 
tion for the Powers Accounting Ma- 
chine Co., New York City. 


CHARLES S. BEARDSLEY has 
accepted a position with the Apex Elec- 
trical Distributing Co., Cleveland, as 
sales director. He will have supervision 
of the sales of the “Apex” electric suc- 
tion cleaners and “Rotapex” electric 
clothes washers. Mr. Beardsley was 
formerly general manager of the United 
Electric Co., Canton, O. 


Guy P. Norton, Duplex Light- 
ing Works of General Electric Co., 
New York City, who attended the Job- 
bers’ Representatives convention at Nela 
Park, Cleveland, Sept. 13-15, stopped 
at Buffalo to address the sales force 
of Robertson-Cataract Electric Co., 
which was holding its semi-annual con- 
ference at the Hotel Iroquois. 

Puitire C. STAPLES, Philadelphia, 
has been appointed vice-president of 
the Bell Telephone Co. of Pennsylva- 


‘nia and will have charge of public rela- 


tions and personnel matters. He has 
been associated with the Bell system 
for 16 years, a large portion of this 
time. being spent in Philadelphia, 
where he recently held the position of 
division manager and assistant to the 
president. 


Morse DELLPLAIN, who was 
elected president of the Indiana Elec- 
tric Light Association at the twelfth 
annual convention held last month at 
French Lick Springs, was born in New 
Orleans, Ia., in September, 1880. Most 
of his early life was passed in the Re- 
public of Mexico. From 1890 to 1896 
he was employed by the Central and 
South American Telegraph Co. as an 
operator on the Isthmus of Tehuante- 
pec. He later took up the electrical en- 
gineering course at Syracuse Univer- 
sity. In 1903 to 1905 he was an ap- 
prentice in the shops of the Westing- 
house Electric & Manufacturing Co. at 
East Pittsburgh, Pa., and worked for 
the company as sales engineer in the 
Syracuse (N. Y.) office from 1905 to 


‘Roosevelt dam in 


1909. Ele became power engineer for 
the Syracuse Lighting Co. in February, 
1909, and on Jan. J, 1918, was appointed 
sales manager for the same company, 


DeliPlain. 


Morse 


which position he resigned in August 
of the same year to become vice-presi- 
dent and general manager of the North- 
ern Indiana Gas & Electric Co., Ham- 
mond, Ind. Mr. DellPlain is a member 
of the American Institute of Flectrical 
Engineers and the American Society of 
Mechanical Engineers. 


Pror. FREDERICK HAYNES 
NEWELL, head of the civil engineering 
department at the University of Illi- 
nois and former director of the United 
States Reclamation Service, has re- 
signed. He directed the construction of 
nearly all the reclamation work car- 
ried on during the Roosevelt adminis- 
tration, his biggest work being the 
Arizona. He also 
directed the building of the Shoshone 
dam in Wyoming. 


OBITUARY. 


JamEsS J. GALLAGHER, one of the 
oldest employes of the Pacific Gas & 
Electric Co., San Francisco, in the easy 
bay region, died last month. He was 
in the company’s service 35 years. 


James M. Moore died Sept. 13 
at the age of 43 years. He had been 
associated with the Cook Electric Co., 
900 West Van Buren street, Chicago, 
for many years, having entered the em- 
ploy of Frank B. Cook on May 21, 1900. 


J. C. KEARNS, operator in the Fol- 
som power house of the Pacific Gas & 
Electric Co., San Francisco, died re- 
cently. He was 56 years of age, a na- 
tive of St. Louis, and had been in the 
employ of the Pacific company for over 
20 years. 


ae | 
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BUSINESS OPPORTUNITIES 


News of Electrical Construction Projects in All Parts of the Country, Proposals Invited, Foreign 
Trade Openings and New Companies 


EASTERN STATES. 


Fairfield, Me.— Electrical and me- 
chanical equipment will be installed 
in the new pulp and paper mill to be 
erected here by the Keyes Fibre Co., 
Waterville, Me. The plant is esti- 
mated to cost $100,000, and will be an 
extension to the existing local plant. 


Cambridge, Mass. —Considerable 
electrical equipment will be installed 
in the new six-story plant of the Suf- 
folk Engraving & Electrotyping Co., 
at Main and Carlton streets, Kendall 
Square. 

Holyoke, Mass.— Electrical equip- 
ment will be installed in the addition 
to be erected at the plant of the Per- 
fect Safety Paper Co. 

Malden, Mass.—The Malden Elec- 
tric Co., has filed plans for the erec- 


. tion of a one-story sub-station to cost 


about $15,000. 


Norwood, Mass.—The Holliston 
Mills have completed plans for the 
erection of a one-story power house 
addition. 


Springfield, Mass—The Gilbert & 
Barker Co., manufacturer of gas fur- 
maces, pumps, etc., will install con- 
siderable electrical equipment at its 
plant at West Springfield, construc- 
tion of which is now well under way. 
Contracts have been let for electrical 
wiring and other miscellaneous work. 


Ansonia, Conn.—Considerable elec- 
trical equipment and machinery will 
be installed at the local plant to be 
erected by the American Brass Co., 
Waterbury, Conn. The structure will 
be one-story, 330 by 400 ft., forming 
an extension to the present works, 
and is estimated to cost $600,000, in- 
cluding equipment. It will be used 
as a rod and copper wire works. 


De Ruyter, N. Y.—The board of 
trustees has been granted permission 
by the Public Service Commission to 
construct and operate a local electric 
lignt and power system. 


Gaines, N. ¥Y.—The Western New 
York Utilities Co. has asked permis- 
sion to construct an extension to its 
electric plant in the town of Gaines. 


Glens Falls, N. Y.—The Adirondack 
Light & Power Corp. is having plans 
prepared for the erection of a build- 
ing at Amsterdam, N. Y., to be located 
at Market and West Main streets. 


Jamestown, N. Y.—The city council 
has awarded a contract to Paddock 
& Curtis, 1 Hall block, Jamestown, for 
the erection of a municipal electric 
plant and electrically operated pump- 
ing station, 70 by 112 ft., to cost 
about $60,000. 


New Rochelle, N. Y.—The Roloc 
Realty Co. has been incorporated with 
a capital of $75,000, to construct and 
operate a series of power and light- 
ing plants. The incorporators are: 
E.. and E. S. Wittnebel, New Ro- 
chelle. 

New York, N. Y.—The New York 


Edison Co., Fifteenth street and Irv- 
ing place, has filed notice of increase 
in capital from $66,349,400 to $69,849,- 

, for proposed expansion and im- 
provement work. A contract has 
been let to F. M. Madden, 1369 Broad- 
way, for the construction of a two- 
story substation, 74 by 75 ft., at 120- 
24 Cedar street, to cost about $150,- 
000, including equipment. Erection is 
under way on a one-story substation 
at 8 Elizabeth street, to cost a like 
amount. 


New York, N. Y.—The New York 
Telephone Co., 15 Dey street, has 


awarded a contract to the Tidewater 


Building Co., 16 East 33d street, for 
the erection of a six-story exchange, 
at 121-129 West 73d street, to cost 
about $800,000. 


New York, N. Y.—The Combustion 
Engineering Corp., 11 Broadway, has 
completed plans for the proposed 
power plant to be erected by the 
West Bend Heating & Lighting Co., 
West Bend, Wis. The plant will be 
113 by 150 ft. 


North Tonawanda, N. Y.—The 
Tonawanda Power Co. has arranged 
for a bond issue of $100,000, the pro- 
ceeds to be used for extensions and 
improvements in stations and lines at 
North Tonawanda and Tonawanda. 


Poughkeepsie, N. Y.—The Standard 
Oil- Co., 26 Broadway, New York 
City, will build a power house in con- 
nection with a number of other build- 
ings on a local site. 


Skaneateles, N. Y.—Electrical ma- 
chinery and equipment will be install- 
ed in the paper mill of the Skaneateles 
Paper Co., in connection with exten- 
sions and improvements to cost about 
$100,000. 

Troy, N. Y.—The Ford Motor Co., 
Detroit, Mich., has made application 
to the Federal Power Commission, 
Washington, D. C., for permission to 
build a hydroelectric power plant in 
this section, to be used in connection 
with its proposed new tractor manu- 
facturing works on Green Island, 
near Troy. The power station will 
have an initial capacity of about 6000 
h. p. It is proposed to inaugurate im- 
mediate erection when permission is 
given, expected to be within the next 
few weeks. 


` Whitehall, N. Y.—The Consolidat- 
ed Light & Power Co. is arranging 
details for the erection of a power 
plant. 


Bayonne, N. J.—The Tidewater Oil 
Co., Constable Hook, has completed 
plans for the erection of a one-story 
boiler and pumping plant, 147 by 150 
ft. to cost about $85,000, including 
equipment. 


Camden, N. J.—Construction work 


- has been inaugurated on the power 


plant at the factory of the Victor 
Talking Machine Co. The station will 
be 40 by 200 ft., and with equipment 
will cost about $400,000. 


Newark, N. J.—The George W. Le- 
Compte Co., Mulberry street, will 
build a one-story power house in con- 
nection with its proposed plant on 
Victoria street, estimated to cost 
$35,000. 


Newark, N. J.—John Neider, Inc., 
has filed plans for the erection of a 
one-story power house at its works 


.at 241-43 Emmet street. 


Trenton, N. J.—The new lighting 
installation, comprising the use of 
tungsten lamps, as recently suggested 
by Professor C. E. Caldwell, will be 
made by the Public Service Electric 
Co. Initial work has been placed un- 
der way; a total of about 643 lamps 
will be installed. 


Trenton, N. J.—The Cook Lino- 
leum Co., East State street, has 
awarded a contract to the J. H. Mor- 
ris Co., Broad Street Bank building, 
for the erettion of a one-story power 
honse at its plant, 72 by 140 ft., to 
cost about $100,000, including equip- 
ment. 


West Orange, N. J.—Thomas A. 
Edison, Inc., has awarded a contract 
to the American Concrete Steel Co., 
31 Clinton street, Newark, N. J., for 
the erection of a one-story addition 
to its power and boiler plant, 60 by 88 
ft, to cost about $80,000, including 
equipment. 


Bath, Pa.—The Bath Portland Ce- 
ment Co. is planning the installation 
of power-plant equipment at its local 
mills, including boilers and auxiliary 
equipment, to cost about $250,000. 

Carlisle, Pa.—The Public Service 
Commission has granted permission 
to the Carlisle Gas & Water Co. to 
take over, through purchase, the plant 
and property of the Carlisle Light, 
Heat & Power Co. 


Chester, Pa.—Electrical machinery 
and euqipment will be installed in the 
proposed steel plant to be erected in 
the western section of the city by the 
Stalium Metals Corp., recently in- 
corporated: in Delaware with capital 
of $2,500,000. The company has ac- 
quired 11 acres of land adjoining the 
present works of the American Steel 
Foundries. Initial plans for the plant 
are under way, and it is proposed to 
break ground at an early date. S. S. 
Staley is president, and Edward F. 
Gray vice-president. 


Cheswick, Pa.—The first 60,000- 
kw. unit of the proposed six unit 
360.000-kw. plant being erected for the 
Cheswick Power Co. is now nearing 
completion and work will shortly be 
started on the second unit. This con- 
struction and installation work is be- 
ing done by Dwight P. Robinson Co., 
engineer, 125 East 46th street, New 
York City. 

Dushore, Pa.—-The Public Service 
Commission has approved the sale of 
the Dushore Electric Co. to the Sul- 
livan County Electric Co. 


Erie, Pa.—Construction is under 
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way on a power plant at the Doople 
Farms, operated as a county poor 
house, Fairview and Girard townships. 
The plant, in connection with a group 
of other buildings, will cost about 
$350,000. Address J. W. Lloyd, 75) 
State street, Pittsburgh. 


Lancaster, Pa.—The Pennsylvania 
Water & Power Co. is developing a 
plan to dredge the deposits of coal 
dust on its 60-ft. dam along the Sus- 
quehanna river at Holtwood. The 
deposit has been formed by the wash- 
ing of the coal from the mining dis- 
tricts in this vicinity. It is proposed 
to utilize the dust in the form of bri- 
quettes. and a works will be estab- 
lished for this purpose. E. E. Clark, 
nresident of the company, is at the 
head of the project. 


Lansdale, Pa.—Following a num- 
ber of complaints holding that the 
local municipal electric plant is fur- 
nishing inadequate service, the bor- 
ough council is considering plans for 
improvements in the station, to insure 
uniform service. It is contemplated 
to install a new electric unit for 
emergency and peak-load service, 
with auxiliary equipment. The in- 
stallation 1s estimated to cost in ex- 
‘cess of $55,000. 

Philadelphia, Pa—The Orinoka 
Mills, Ruth, near Somerset street, has 
completed plans for the erection of a 
power house at its plant, to be located 


at Sterner and Jasper streets, and 
estimated to cost $100,000. 
Philadelphia, Pa—The Franklin 


Worsted Co., Venango and C streets. 
has filed plans for the erection of an 
addition to its power house. 

Philadelphia, Pa.—The Foss-Hughes 
Co., Twenty-first and Market streets, 
will make improvements at its power 
house. 


Philadelphia, Pa.—Electrical ma- 
chinery and equipment will be install- 
ed in the plant of the Fox Motor Co., 
Broad and Huntingdon street, to be 
located at Seventh and Grange streets. 
The J. S. Rogers Co., Drexel Build- 
ing, has the construction contract. 


Baltimore, Md.—The Columbia 
Graphophone Co. has completed plans 
for the erection of a pumping plant 
and compressor building at its new 
factory in the Orangeville district, to 
cost abont $25,000. A large power 
station will also be erected for gen- 
eral works service. 


Baltimore, Md.—In connection with 
the proposed additions to its local oil 
refining plant. estimated to cost $2,- 
MONON, the Standard Oil Co.. Pratt 
and Commercial streets, will build a 
large power and boiler plant. The 
present output of 6000 barrels per 
day at the works will be considerably 
increased through the installation of 
new machinery. 


Baltimore, Md.—The Consolidated 
Gas, Electric Light & Power Co., has 
completed plans for the construction 
of a one-story, electrically operated 
pumping plant, 57 by 200 ft., at Race 
and Barney streets. The company 
has also filed plans for improvements 
nits building at 105-15 North Liberty 
street. l 

Baltimore, Md.— The Electro-Me- 
chanical Co. has filed plans for ex- 
tensions and improvements in its 
plant on North Calvert street. 

Baltimore, Md.—The City Board of 


Awards has completed plans for the 
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installation of new equipment at the 


power plant of the Bayview Hospital, 
to comprise pumps, boiler apparatus, 
etc. General improvements will afso 
be made in the station. 


Port Deposit, Md.—The Port De- 
posit Electric Co., which has been op- 
erating on an eight-hour light supply 
schedule, has increased the service to 
include 18 hours; the hours for op- 
eration are from 6 a. m. to 12 mid- 
night. 


Westport, Md.—The Consolidated 
Gas, Electric Light & Power Co. has 
completed plans for the construction 
of a switching plant here, to be one 


storv, 35 by 76 ft. 


Barton Heights, Va.—The Chesa- 
peake & Potomac Telephone Co.. 
Richmond, Va., will install telephone 


lines with cables, at an estimated cast 
of $18,000. 


Lynchburg, Va.—The Chesapeake 
& Potomac Telephone Co, will install 
400 additional lines at a cost of $11,- 
000. The company will spend S6,- 
500,009 on extensions and improve- 
ments in Virginia during the next 
three years. 


Richmond, Va.—The Chesapeake & 
Potomac Telephone Co., Washington, 
D. C., has arranged an appropriation 
of $6,500,000 to be expended in Vir- 
ginia during the next 36 months for 
cxtehsions and improvements. In the 
Richmond territory, $18.000 will be 
expended for new cable and under- 
ground conduit lines in the Barton 
Heights district; new material will be 
installed to improve the long-distance 
service at a cost of $11,000. At Nor- 
folk, about $30,000 will be used for 
new cable installations, and an aerial 
cableway, and $14,000 will be expend- 
ed for immediate line betterments. It 
is planned to install additional lines 
at Lynchburg to cost about $11,000, 
and a fund of $14,000 will be used 
tor improvements at Danville. 


Beckley, W. Va.—The Beckley 
Electric Light & Power Co. has in- 
creased its capital stock from $75,000 
to $200,000. Improvements will be 
made to the plant. 


Blueville, W. Va.—The Brownlow 
Service Co. has been organized to in- 
stall electric light and water systems 
at Brownlow Park. Address B. M. 
patch superintendent, Grafton, W. 

a. 

North Wilkesboro, N. C.—The city 
council has arranged for a bond issue 
of $30,000 for the installation of an 
electric lighting system, to be operat- 
ed in conjunction with a municipal 
waterworks. 


Arlington, Ga.—The Baker County 
Pewer Co. has perfected plans for the 
crection of its proposed hydroelectric 
power plant in this section. The pro- 
pesed station will have an initial ca- 
pacity of about 3000 hp. and is esti- 
mated to cost $650,000, including ma- 
chinery and line equipment. The new 
plant will cennect Arlington, Camilla, 
Edison and Moultrie, and will furnish 
service in these districts. W. E. 
Saunders is secretary and treasurer. 

Grifhin, Ga.—The Sibley Electric 


Co.. recently organized, will operate 


local electric light and power system. . 


J. F. Siblev is head. 


Rebecca, Ga.—The town council is 
considering the installation of an elec- 
tric light and power system. 
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New Smyrna, Fla.— Bonds for $33- 
000 have been approved by the city 
council for the installation of equip- 
ment at the local pover plant, and 
improvements in the lighting system 


Rochelle, Fla.—The city council has 
approved a bond issue of $45,000 for 
extensions and improvements to the 
municipal power plant. 


NORTH CENTRAL STATES. 


Ironton, O.—The Kelly Nail & Iron 
Co. plans to erect a one-story and 


basement power plant at its works, 
40 by 60 ft. 


Carson City, Mich.—The city coun- 
cil has had plans prepared for a new 
municipal power plant to cost ahout 
$150,000. Address The Fargo Engi- 
neering Co., Jackson, Mich. 


Jackson, Mich.—The Hayes Wheel 
Co. will erect a one-story power and 
boiler plant, 60 by 60 ft., at an esti- 
mated cost of $40,000. 


Lansing, Mich.—Bonds to the 
amount of $610,000 have been voted 
by the citizens for public improve- 
ments, $145,000 of which is to be used 
for the electric lighting plant. 


Mendon, Mich.—The United Elec- 
tric Co. of Burr Oak has been tur- 
nishing power to this village, but on 
account of poor service the residents 
plan to ask the Three Rivers Co. to 
supply them with the necessary cur- 
rent. The Michigan Gas & Electric 
Co. is trying to buy out the United 
Electric Co., but if unable to do so 
complete new equipment will be im- 
stalled. 

Indianapolis, Ind.—The Republic 
Creosoting Co. plans erection of a 
power plant at its works. 

Indianapolis, Ind.—The Electrical 
Transmission Co. of Northern [ndi 
ana plans to construct a transmission 
line 25 miles long between Warsaw 
and Goshen at an estimated cost 0 


$50,000. 


Warsaw, Ind.—The Winona Elec- 
tric Light & Water Co. has increased 
its preferred stock from $100,0QW to 
$200,000. 

Chicago, Ill—The Great Western 
Laundry Co., 2319 West Madison 
street, plans to install a power plant 
in connection with its new laundry. 


Chicago, Ill.—The Sanitary District 
of Chicago has awarded a contract 
for the erection of a nower plant to 
cost $543,000 at 124th street and South 
Michigan avenue to the T. J. Forch- 
ner Contracting Co. The plant is 10 
connection with the Calumet-Sag 
works. 


Decatur, IIL—Bids were received 
Sept. 27 for the construction and 1m- 
stallation of an ornamental lighting 
system on and along the curb line on 
each side of Cobb avenue. Address 
Charles M. Borchers, mayor. 


Pana, Ill--Plans are under consid- 
eration for the installation of cluster 
lights for Kitchell avenue. Address 
City Engineer Stanfield. 

Tacoma, Ill.—-The Consumers Cen- 
tral Heating Co. plans the erection 
of a power and heating plant at an 
estimated cost of $200,000. 


Carlinville, Ill—The Chesterfield 
Electric Co. plans to light the village 
of Chesterfield, using current brought 
in from the Keokuk circuit. The 
town of Medora will also have elec- 
tric lights supplied by a newly-or 
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ganized company which will bring in 
current over a high tension wire from 
Greenfield. William Finch is inter- 
ested in the latter proposition. 


Waukegan, IlL—Progress has been 
made by the committee of the local 
chamber of commerce, to which was 
delegated the authority of seeing local 
property owners in the business dis- 
trict with a view to obtaining their 
consent to the ornamental street light- 
ing improvement. 

Gotham, Wis.—A survey has been 
made for a dam on the Wisconsin 
river, two miles east of here. The 
Southern Wisconsin Power Co. and 
the Wisconsin River Power Co., G. 
C. Neff. manager, Gay building, Mad- 
ison, Wis., are interested in the pro- 
ject. ` 

Marshfield, Wis.—The Electric Light 
and Water Commission has been in- 
vestigating electric plants in the state. 
It was recommended that the city 
continue to run its own plant here 
and ałso that the bids filed for the 
new equipment be accepted. 


Port Wing, Wis.—The Northern 
Wisconsin Hydroelectric Power Coa. 
will erect a hydroelectric plant and 
dam on Iron river, the plans for 
which have been prepared by J. C. 
Jacobson, engineer, 533 Metropolitan 
Bank building, Minneapolis, Minn. 


- Address T. N. Okerstrom. 


Sheboygan, Wis.—The St. Nicholas 
Hospital has completed plans for the 
erection of a power plant to cost 
about $35,000. Address P. Reiss, 
chairman of the board of directors. 

Sparta, (Angelo), Wis.—The An- 
gelo power plant was destroyed by 
fire recently, causing a loss of $20,000. 
The light and power service will be 
reduced as the generating plant is 
unable to carry the load required for 
local consumption. It will require a 
month to put in a temporary plant 
capable of carrving the load. 


Cyrus. Minn.—Bids were received 
Sent. 27 for the construction of an 
electric light system for the viliage. 
Address L. L. Hanse, village recorder. 

Hugo, Minn.—An electric lighting 
svctem will be installed here at a cost 
of $1800. The Hugo Improvement 
Club. of which Hector A. Pepin is 
cecretary, is interested in the prono- 
sition. l 

Milan, Minn.—An electric light and 
power company is being organized 
here to build high line to Appleton. 
Oliver Haugland is interested in the 
proposition. 


Rushford, Minn.—The Rushford 
Power Co. will extend its lines to 
Peterson. 


Two Harbors, Minn.—The city has 
voted an extension of the telephone 
line on Maple street, between First 
and Fleventh avenues, to be erected 
by the Duluth and Iron Range Rail- 
road Co., H. H. Brickley, superin- 
tendent. 

Grant, Ia.—The borough council is 
having details and estimates worked 
out for the erection of a municipal 
power plant. The funds required for 
the project will be raised by a bond 
issue. 

Maquoketa, Ia.—This city is to be a 
unit in an extensive development pro- 
ject begun by the Towa Railway & 
Light Co. and the Iowa Electric Co. 
Sites have heen purchased for the 
erection of two power plants. 
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Independence, Mo.—Owing to the 
fact that the municipal light plant is 
unable to furnish power to the Wag- 
goner-Gates Milling Co., the Kansas 
City Electric Light Co. has been ask- 
ed to run a line into this city for the 
purpose of furnishing current for 
nower to the mill. 


Mt. Vernon, S. D.—The plant of the 
Mt. Vernon Light & Power Co. burn- 
ed recently, causing a loss of $5000. 


Pierre, S. D.—The state hydroelec- 
tric commission will erect a dam at 
Mobridge, S. D., or at Mulehead ranch 
in Rosebud reservation for a Missouri 
river hydroelectric project. Bonds 
to the amount of $15,000,000 will be 
voted for the proposition. 


Sioux Falls, S. D—A hydroelectric 
plant will be erected on the Missouri 
river at an estimated cost of $16,000,- 
ee Address Walter Leyse, city 
clerk. 


Cando, N. D.—The city may pur- 
chase an electric lighting plant. Ad- 
dress W. A. Martin, manager of the 
City Light Commission. 


Valley City, N. D.—The city plans 
to erect a 48 by 91-ft. addition to its 
power plant. 


Van Hook, N. D.—The city will en- 
large its electric light plant. 


SOUTH CENTRAL STATES. 


Blackey, Ky.—The Dudley Coal Co. 
plans to construct a power house. 


Georgetown, Ky.—At the general 
election there will be presented a bond 
issue of $150,000, to be used for the 
installation of a municipal electric 
power plant, operated in conjunction 
with a waterworks system. 


Le Center, Ky.—The  LeCenter 
Light & Power Co. has increased its 
capital stock from $5000 ‘to $10,000. 


Louisville, Ky.—A number of coal- 
mining companies in different parts of 
the state are planning the erection of 
power plants at their properties for 
general mining service. These include 
the Dudley Coal Co.. Blackey: the 
Marion Coal Co., David: and the Ul- 
vah Coal Co., Bluefield. The last two 
noted are also planning the construc- 
tion of coal tipples. 


Memphis, Tenn.—The United States 
Gas & Electric Co. plans to make im- 
provements to its electric plant to ın- 
crease production. The estimated 
cost is $190,000. 


Smithville, Tenn.—The city council 
has plans under way for the construc- 
tion of a new transmission line to con- 
-nect with the station of the Great 
Falls Power Co. at Rock Island, about 
18 miles; connection will also be made 
with the system of the Tennessee 
Power Co., at Falls Citv. The project 
is estimated to cost $75,000. 


Dothan, Ala.—The common council 
has plans under way for the estab- 
lishment of a municipal power plant 
on the Choctawhatchee river. 


Mobile, Ala.—The Kelly Drydock 
& Shipbuilding Co. is planning tlie 
erection of an electric power plant 
at its yard to cost about $150,000, in- 
cluding equipment. E. L. Whitney is 
nresident. 


Newton, Miss.—Plans are under 
way for extensions and improvements 
in the local light and power system. 
In connection with waterworks im- 
provements, about $35.000 will be ex- 
pended. 
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Eureka, Ark.—The city commission- 
ers will install a street-lighting sys- 
tem. 


Walters, Okla.—The city commis- 
sioners have approved the outlay of 
$105.000 for improvements to the light 
system, sewer and waterworks. Ad- 
dress city commissioners. 


Abilene, Tex.—The Abilene Gas & 
Power Co. plans erection of a power 
plant. 

Cleburne, Tex.—The city will in- 
stall steam turbines, 150 hp. electric 
motor and 1,250,000-gal. daily capac- 
ity compressor. The estimated cost 
is $200,000. Address J. W. Hockaday, 


superintendent of water works. 


Dallas, Tex.—According to J. L. 
Strickland of Dallas, president of the 
Texas Electric Railway, all but $1,- 
500,000 of the total of $5,000,000 first 
mortgage bonds for the construction 
of the proposed interurban electric 
railway between Dallas and Wichita 
Falls have been placed. The financial 
interests back of the project have un, 
til Dec. 1 to place the entire amount. 


Eastland, Tex.—The Southwestern 
Telephone Co. is erecting a new build- 
ing at a cost of $100,000. 


Edinburg, Tex.—The Public Utili- 
ties Co. is planning the erection of 
an electric lighting plant on a local 
site. An ice-manufacturing plant will 
also be constructed. 


Lubbock, Tex.—Percy Ralls is ine 
terested in the installation of an elec- 
tric light plant at this place. 


Moran, Tex.—The Albany Light & 
Stone Quarry Co., Albany, plans to 
extend its power transmission line to 
Moran and to install a lighting sys- 
tem here. It also is arranging to 
build a water works plant at Moran 
to cost $90,000. 


San Angelo, Tex.—The San Angelo 
Water, Light & Power Co. plans to 
install additional equipment in its 
plant here. It will also improve its 
power transmission system which runs 
to Miles, Rowena, Ballinger and Win- 
ters. 


San Benito, Tex.—The San Benito 
Electric Light & Power Co. has been 
incorporated with a capital of $50,- 
000, to operate a local light and power 
system. The incorporators are C. G. 
Malott, J. T. Lomax and R. M. Grae- 
ter, San Benito. 


WESTERN STATES. 


Brigham City, Utah.—Bonds to the 
amount of $200,000 have been voted ` 
to rebuild and enlarge the municipal 
light plant. 


El Dorado, Cal. — The El Dorado 
Exploration Co. plans to install mod- 
ern machinery, using electricity . for 
motive power. Address William W. 
Milne, general manager. 


Bandon, Ore. — Application has 
heen made to the state engineer by 
the city for permission to divert 25 
second feet of water from Wilson 
creek for power purposes, the plans 
to include a 1000-kw. power plant. 


Bend, Ore. — The Bend Water, 
Light & Power Co. will construct the 
first unit to its plant on the Tumalo 
river, which will cost $100,000 and 
develop 2060 hp. The company will 
put in 40,000 ft. of pipe. The second 
unit will cost $150.000 and develop 
3000 hp. A nine line 12,000 ft. long 
will be installed. 
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FINANCIAL NEWS 


Comment on the Financial Outlook in the Electrical Industry, New Securities, Reports of 
Earnings, Dividends and Utility Stocks 


Detroit Edison Co.’s Earnings for 
July and August. 


The gross earnings of the Detroit Ed- 
ison Co. for July and August totaled $1,- 
674,617 and 31,689,129 respectively, an in- 
crease of about 37° over the correspond- 
Ing months of 1919. It was during these 
two months that the company suffered 
from the accident to one of its turbines 
which cut down generating capacity by 
about 25%. A new generator in the place 
of: the one which was shut down is now 
being installed. 

For the seven and eight months’ periods 
ended July 31 and Aug. 31. 1920. the gross 
revenues amounted to $11,983,120 and $13,- 
672,949 respectively, an increase in both 
periods of 32% over the corresponding 
periods of last year. The deduction of 
interest charges resulted in deficits of 
40,436 and $68,956 for July and August. 

he surplus after charges for the eight 
months to Aug. 31 amounted to $956,658. 
The rate increase which went into effect 
July 1 approximates a 17% advance on the 
general schedule. : 


American Power & Light Co.’s Sub- 
sidiaries. 

Net earnings from operation of all sub- 
sidiary operating companies for July 
showed $461.482, an increase of 7% over 
the same month last year. Gross totaled 

1,650,157, an increase of 35% over July, 
919. Net for the 12 months ended July 
31 showed $7,042.223, an increase of 26% 
over the corresponding period last year. 
Gross amounted to $10,035,911, an in- 
crease of 26% over the previous year. 


Offering of Cleveland Electric Illu- 
minating Co. Stock. 


` An issue of $4.000.000 8% cumulative 
preferred stock of the Cleveland Elec- 
tric Illuminating Co. is being offered by 
William A. Read & Co. at 100 and ac- 
crued dividend. A sinking fund of 2% 
per annum of the total amount issued is 
provided for the purchase of stock up to 
105 and accrued dividend. 


Railway & Light Securities Co. 


Reports of the Railway & Light Se- 
curities Co., Boston, for the 12 months 
ended July 31 show a total income of 
$293,000; profit after taxes, expenses, etc., 
$158,737; gross income, $171,446, and sur- 
plus after dividends, $21,446. 


Southern California Edison Co. 


1920. 1919. 
August gross earn- 

INES isprosio nen $1,528,108.94 $ 972,974.69 
Expenses and taxes 642,129.32 386,264.72 
Net earnings .... 885,979.62 586,709.97 
Fixed charges ... 278,402.68 253,948.57 
Balance oie eeu as 607,576.94 332,761.40 


For 12 months ending Aug. 31, 1920: 
Gross earnings ..12,860,595.98 9,852,321.59 
Expens)esand taxes 5,754,989.45 3,858,113.43 


Net earnings .... 7,195,516.53 5.994,908.16 
Fim d charges ... 3.080.300 38 3,093,579.29 
Balance ......... 4,025,216.15 2,900.628.87 


Option Offered on Stock of Wesetrn 
Power Co. of Canada. 


Stockholders of the Western Power 
Co. of Canada, Ltd.. have been advised 
that interests are seeking an option on 
the preferred and common stocks of the 
company. The option price is stated to 
be %70 a share for the preferred and 
$35.10 for the common stock, payable in 
Canadian currency. At the request of 
Severa] large holders of stock a commit- 
tee composed of Bayard Dominick and 
M. H. Coggeshall has entered into an 
agreement with the Chartered Trust & 
Executor Co., Toronto, whereby the lat- 
ter is given an option until Nov. 1 on 
all stock which may be deposited, 

Stockholders desiring to avail them- 
Selves of this agreement are requested to 


deposit their stock with the Canadian Bonds of Consumers Power Co. 
Bank of Commerce. Upon the deposit of 


at least 56.27¢ of the common and 51.99% Offered to the Public. 


of the preferred the terms of the option An issue of $2,500,000 Consumers Pow- 
will be carried out. It is understood that er Co. general and refunding mortgage 15- 
inability of the company to do new year 7% gold bonds, series “B,” dated 
financing on favorable terms, which is July 1, 1920, due July 1, 1935, is being 
necessary to provide funds for additions offered to the public by the National City 
and extensions, makes the entry of new Co., Cassatt & Co. and Graham, Par- 
interests into the affairs of the company «sson & Co. The price is 91.25 and inter- 


desirable. est, yielding 8.5%. 
United Light & Railways Co. Diyidends 
Comparative consolidated earnings ' 
Peas The Massachusetts Lighting Companies 
Statement of the company and its sub- j- 
sidiaries for 12 months ended Aug. 31; has declared its regular quarterly divi 


dend of $1.50 on the preferred stock. 
1920. Increase. : 
Gross, all sources. ,.$11,421.633 $1,606,580 Bayable Oct. 15 to stockholders of recora 
Parent company’s as a 
balance available The Northern Ohio Traction & Light 
for dividends ..... 1,381,146 271,664 Co. has declared its regular quarterly 
Pro rata preferred dividénd of 1.5% on the preferred stock. 
dividens ......... 603,258 #2 942 pa yabo Oct. 1 to stockholders of record 
Surplus earnings ... 777.888 274,60 ept. 10. 
ğ : The Detroit Edison Co. has declared its 
*Decrease. regular quarterly stock dividend of 2%. 
s paranl ct. 15 to stockholders of record 
e.. e Sept. 30. 
Utah Securities Corp. and Subsi- The American Power & Light Co. has 
diaries. declared its regular quarterly dividend of ° 
1920. 1919. 1.5% on the preferred stock. payable Oct. 
August gross ........ $ 695,212 $ 604,779 1 to stockholders of record Sept. 23. 
Net earnings ........ 321,009 304,507 The Harrisburg Light & Power Co. has 
Twelve months’ gross 8,077,363 7,094,821 declared its regular quarterly dividend of 
Net earnings ......... 3,862,076 3,702,704 1.5% on the preferred stock, payable Sept. 


30 to stockholders of record Sept. 11. 
Portland Railway, Light & Power Co. The Washington Water Power Co. has 


1920. 1919. declared its regular quarterly dividend of 
July gross ..... .... -$ 806,131 $ 698,065 1%. payable Oct. 15 to stockholders of 
Net after taxes ...... 247,537 264,725 record Sept. 24. 
Surplus after charges 60,207 71.275 .. The Duquesne Light Co. has declared 
Twelve months’ gross 8,936,112 8,318,130 its regular quarterly dividend of 1.15% on 
Net after taxes ..... 2,797,557 2.745.958 . the preferred stock, payable Nov. 1 to 


Surplus after charges 636,026 480,764 stockholders of record Oct. 1. 
ga Ae eee Stee Sead 
e eclar 8 re r quarter viden 
Manhattan Electrical Supply Co. 2.60%, payable Oct. 1 to stockholders of 
For the eight months ended Aug. 31, recor pt. 16. 
the gross earnings were $5,121,333. against The Central States Electric Corp. has 
$4,340,776 gross for the corresponding declared its regular quarterly dividend of 
period a year ago, a gain of more than 1.75% on the preferred stock, payable Oct. 


18%. The net for 1919 was $102,910. 1 to stockholders of record Sept. 10. 


WEEKLY COMPARISONS OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 


Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 
Div. rate. Bid Bid 


+ 


Public Utilities— Per cent. Sept.21. Sept.38. 
Adirondack Electric Power of Glens Falls, common..........-... 6 13 14 
Adirondack Electric Power of Glens Falls, preferred............. 6 70 10 
American Gas & Electric of New York, common............. 10+extra 92 91 
American Gas & Electric of New York, preferred........ EORI 6 35 36 
American Light & Traction of New York, common.............. a 112 123 
American Light & Traction of New York, preferred........ ` 6 81 82 
American Power & Light of New York, common............. sre 4 46 45 
American Power & Light of New York, preferred.............. - 6 68 68 
American Public Utilities of Grand Rapids, common............ ; 6 6 
American Public Utilities of Grand Rapids, preferred........... 7 4 14 
American Telephone & Telegraph of New York .......... .-... E 100% 99 
American Water Works & Elec. of New York, common......... on 2 25 
American Water Works & Elec. of New York, particip......... 1 4 4 
American Water Works & Elce. of New York, Ist preferred..., ,, 38 39 
Appalachian Power, common.............-ceccccececeeeecs ieee. ae 1 1 
Appalachian Fower, preferred..........00 00.00. cee sanare reunen 1 13 14 
Cities Service of New York, common................0 0.00 ee ee extra 293 296 
Cities Service of New York, preferred..............0... eee euee 6 66 66 
Commonwealth Edison of Chicago ........-.. cece cece eee ee te eee 8 101 100 
Comm. Power, Railway & Light of Jackson, common............ ne 15 16 
Comm. Power, Railway & Light of Jackson, preferred.......... ; 6 36 36 
Federal Light & Traction of New York, common................ sas 6 6 
Federal Light & Traction of New York, preferred............... ae 42 41 
Northern States Power of Chicago, common..............-++... 20 30 30% 
Northern States Power of Chicago, preferred............... ex. div.7 75 76 
Pacific Gas & Electric of San Francisco, common................ i 48 48 
Public Service of Northern Illinois, Chicago. common............ 7 65. 64 
Public Service of Northern Illinois, Chicago, preferred........... 6 > 83 84 
Standard Gas & Electric of Chicago, common..................6.. je 12 13 
Staneard Gas & Electric of Chicago, preferred.............0-e008 6 35 85 
Tennessee Railway, Light & Power of Chattanooga, common..., 1 1 
Tennessee Railway, Light & Power of Chattanooga, preferred... 6 2 24 

vestern Power of San Francisco, common ......es.s.ses.s> E s 18 18 
Western Union Telegraph of New York ....a..esssensisesee extra 87 88 

Industrials— 

Electric Storage Battery of Philadelphia. common ............. 4 121 118 
fseneral Electric of Schenectady ooo... 0 ccc ec ec rece eee eee eee § 143 140 
Westinghouse Electric & Mfg. of Pittsburgh, common ......... 7 48 4: 
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The Developments in Artificial 
Illumination 


Various Steps in Use and Application of Types of Lighting De- 
vices — Processes and Details in the Manufacture of Modern 
Incadescent Lamps — Magnitude and Influence of the Industry 


By C. D. WAGONER 


Publicity Department, General Electric Co., Schenectady, N. Y. 


Man has long pitted his ingenuity against the 


night, and now he seems to be on the road to 
triumph. The wavering yellow flare of the pre- 
historic cave fire, the antiquated candle and many 


other forms of illumination have been relegated 


to. the past by the comparatively recent develop- 
ment of the electric incandescent lamp. Slowly 
this promotion of earthly illumination is becom- 
ing universal. The busy agent of the lighting 
industry is incessantly supplying new services 
until now more than four hundred million bulbs 
shine every night. The individual of the present 
lives in a glow that would astonish his forefathers. 
Today the man with a home is a wizard in his 
own house. And the twentieth century house- 
wife finds her path brightened by a power so 
completely a part of her daly life that she no 
longer wonders at it. . 

The long period of conflict with nightly dark- 
ness seems to have ended in the supremacy of 
the new light, and the householder of. today feels 
none of the depressing influences of the dark that 
shadowed the home of the primitive man when- 
ever night closed down. Primitive man in his 
cave home in the rocks needed the protection of 
brilliant light more than any home today can 
need it, but it was not to be had. The best he 
could do was to keep a fire burning. Fire was 
supposed to be the gift of a god who brought 
it down to earth from the sun, and fire was the 
primitive man’s only source of light. Naturally, 
he guarded it with the utmost pains. 

Evolution of the torch was the great accom- 


plishment of what might have been the first il- 
lumination research. Separating the central 
blaze into a number of smaller blazes, and carry- 
ing them abovt for local lighting, probably was 
the first move towards the developing of the 
torch idea and was a long step in advance of the 
single-fire light source. Slowly the early methods 
improved, resinous wood and pine splinters be- 
came the dominant torch materials, and the home 
builder devised means of fixing these torches into 
niches in the wall. 


lirst PRACTICAL INCANDESCENT LAMp MADE 
IN 1879. 


The evolutionary process continued to the can- 
dle era. Romans and Phoenicians were the first 
real candle users of history, and the latter intro- 
duced candles into Constantinople during the 
fourth century. The candle, in turn, remained 
almost supreme throughout the middle ages and 
as late as the century just passed. It was un- 
rivalled until petroleum-oil lamps created the be- 
ginning of a new step forward towards the 
brighter days of the modern home. 

Changes in home lighting now came rapidly. 
The old-fashioned chimney lamp came into great 
popularity with the introduction of kerosene. 
Gas lighting quickly arose to compete with the 
oil lamps and was hailed as the wonderful new 
illuminant. Then Thomas A. Edison developed 
and made the first incandescent electric lamp, 
and the “white magic” of electric light com- 
menced to take its place in the home. This was 
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in 1879—a year of note in the progress of events 
towards better illumination. In October of that 
year the first practical incandescent lamp was 
made. As finally put on the market these lamps 
used carbonized-bamboo strips for the light- 
giving filament. The first bulbs used for electric 
lamps had a tapering glass neck, but were ex- 
panded at the top into a globe. When lamps be- 
gan to be made in quantity the bulbs were blown 
from moulds, thus becoming uniform in shape 
and size. Today the glass-blower’s art is indis- 
pensable in providing the vast quantities of bulbs 
needed every year. They are made faster than 
a million a day. 

' Dim and short-lived, the early lamps were 
forerunners of today’s illuminants. They con- 
sumed 100 watts of electricity and gave but a 
16-candlepower ray, while the modern lamp gives 
about eight times the, amount of light for the 
same energy consumption; and the cost of light- 
ing in 1919 was only 3% of what it was in 1881. 
If the lamps now used were made to operate at 
the low efficiency of those first lamps, it would 
be a serious economic factor. The extra coal 
which would have been needed under such con- 
ditions during 1919, to produce the electric light 
used in this country alone, would have cost $500,- 
000,000, or ten times the value of the lamps pur- 
chased that year in the United States. 


MANY OPERATIONS REQUIRED IN MANUFACTURE 
OF LAMPS. 
Consider that the many incandescent lamps, 


now met with on every hand are created by a 
a ali of operations; consider also that a great 


View in the Glass-Blowing Section of the Research Laboratory of General Electric Co., Schenectady, N. Y. 
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organization of people works busily from day 
to day to enable mankind to command the com- 
fort and convenience of good illumination. Every 
individual in that organization is a magic werk- 
er, but few of them realize it. Their occupations 
are robbed of romance for them because they 
cannot see or understand the many wonderful 
results of their work. Many of them work on 
believing themselves engaged only in drudgery 
and feeling themselves deadened by monotony 
while working for the comfort of others. 

There are miners in this organization, with 
their picks and shovels, there are clay mixers 
whose only part in the work is to heap up mounds 
of earth substance, and there are machines that 
seem almost as versatile as the men who run 
them. There are glass blowers who fashion 
clear, delicate bulbs, and girls who put many 
parts of the lamp socket together and hold them 
while automatic screw drivers tighten the fasten- 
ings. Scientists, who work with patience to make 
each part still more perfect, contribute their 
share to the many remaining problems of pro- 
duction and development. It took years, from 
the time of the first crude filament, for research 
laboratories to discover the true basic principles 
of light generation and apply them to obtain the 
commercial lamps of today. The core and cen- 
ter of the modern lamp is a curious mineral ele- 
ment known as tungsten. It is now the best 
substance available to put into an electric-light 
bulb for illumination. When tungsten is taken 
from the earth it is more or less hidden in certain 
ores called “Steelite” or “Wolframite.” By vari- 
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ous chemical and mechanical treatments hard 
fine tungsten powder is secured from the crude 
ores. From the powder stage the tungsten, by 
many intricate processes, is drawn into wire 
form. It becomes, at last, the finest of hair-like 
wires and is placed within the lamp bulb 


TUNGSTEN Wire MADE DUCTILE FOR USE IN 
LAMPS. 


For years no ways were known of making 
tungsten ductile so that it could be drawn into 
wire. Experiments were tried abroad but failed. 
Other experiments were undertaken in this coun- 
try, and American scientific ingenuity finally 
solved the problem. The solution was worked 
out in the research laboratories of the General 
Electric Co. at Schenectady, when Dr. W. D. 
Coolidge discovered a method of accomplishing 
the production of tungsten wire. It made the 
manufacture of lamps a reality. A few years 
later another remarkable discovery took place 
in the same laboratories. This time it was the 
evolution of the gas-filled lamp, developed by 
Dr. Irving Langmuir of the laboratory staff. In 
this process the bulb is filled with inert gases. 
These inert gases—argon and _ nitrogen—have 
added greatly to the brightness of the lamps until 
the largest size regularly made, a 1000-watt lamp, 
produces a light of nearly 2000 candlepower. 
From the research laboratory, with its tireless 
workers, has come the astonishing progress that 
today has finally supplanted primitive man’s un- 
certain fire light with the steady, reliable, bril- 
liant “white magic” of modern. illumination. 
Chemists, physicists, metallurgists and engineers 
have there co-operated in a steady forward drive 
for scientifc knowledge, and the achievements 
made have, broadly speaking, benefitted the whole 
human race. To the art of lighting alone, espe- 
cially the lighting of the home, they have con- 
tributed great things. Electric lamps, both large 
and small, are now in use because of what these 
laboratories have done, and a vast electrical in- 
dustry has been built up around and because of 
the success of the incandescent lamp. 

From the substations of the electrical system, 
dotting the land in every direction, radiate mil- 
lions of miles of slender wires carrying the cur- 
rent into more than six million homes. All- 
important in connecting the substation and incan- 
descent lamp, they transmit the electricity which 
heats the sensitive tungsten and produces the 
visible effect of light. There is much interesting 
detail in the way this wire is constructed. In the 
beginning of the process it is a thick rod of cop- 
per which is annealed, or softened, in a super- 
heated furnace. Then its transformation begins 
at the wire-drawing machines where it is reduced 
in size and finished. Smaller and smaller it is 
drawn, and all with the utmost of speed, going 
into the machine at the rate of a hundred feet a 
minute and coming out at ten times that figure. 
But it has shrunk in the process. Its diameter, 
after its passage through ten different dies, meas- 
ures 0.064 in.—the size with which homes are 
wired. Insulation is applied by a machine like 
a mechanical “may-pole.” Spools of thread re- 
volving in wavy convolutions, unwinding as they 
go, wrap cotton or silk around the naked wire as 
it is drawn steadily through a hollow spindle, 
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Fashioning Porcelain Bases for Lamp Sockets. 


and a reel takes up the finished wire ready for 
shipment and use. 


MANUFACTURE OF SOCKETS INVOLVES MANY 
PROCESSES. 


The simple-looking socket which this wire 
feeds into is a more complicated device to manu- 
facture. Men, women and machines are busied 
in producing it—its manufacture is an industry 
by itself, and it draws upon several sub-indus- 
tries, especially for the making of porcelain in- 
sulation. Machines that operate continuously 
are employed in stamping metal caps out of 
sheets of brass, shaping them with dexterity, 
squeezing and cutting hard metal as if it were 
mere paper—all to produce screws, socket- shells, 
socket caps and lamp nozzles. 

Common laborers mix in proper parts great 
quantities of china clay, ball clay, flint and feld- 
spar for the manufacture of porcelain. The 
formula by which the ingredients are blended is 
one of the secrets men have had to discover in 
the perfection of the lighting industry. Many 
elements of the great electric-lighting systems 
must have porcelain insulation. It goes into the 
switches, cutouts and fuses. And. every lamp 
socket has a porcelain interior hidden out of 
sight beneath an outer shell of metal. However, 
porcelain is only a minor item in the producing 
of light. Yet at one of the large electrical manu- 
facturing plants its production requires more 
than nine tons of mixed clay daily, and in a year’s 
time 2800 tons of clay is consumed. In this one 
plant 800,000 porcelains are fashioned daily. 

Only a few hours pass from the time the 
porcelain clay is mixed until, having been filtered 
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Preparing Metal Shells for Lamp Sockets. 


and dried, it is crushed, pulverized and screened 
in one continuous operation; then the moulding 
machines shape it into patterns. Large firing 
kilns, into which the insulation pieces are stacked 
in hundreds, bake the clay until it is hard and 
durable and ready for insertion in the lamp sock- 
et. A total of 175,000 sockets are created every 
week, the huge total of nine million being reached 
within the span of a single year. And this is 
what takes place in but one building of a large 
factory. In all, 600 different kinds of sockets 
are turned out of a single plant where hundreds 
of operatives perform seemingly trivial func- 
tions. No less than 207 persons handle every 
separate socket, and 237 operations go into the 
making of each one. In this plant are produced 
enough sockets every day to add nearly 30,000 
new lights, when joined with the lamp and con- 


nected with the wire, to the earth's illumination.. 


This production is equal to the entire number of 
lamps made and sold during 1881 when the first 
commercial lamp came on the market. 


AUTOMATIC MACHINES USED IN MANUFACTURE 
OF SOCKETS. 


Continuously operating machines enter into 
the production of parts. They stand in long 
rows and work incessantly from day to day. 
while the hoppers beneath them fill steadily with 
the manufactured parts. There are machines 
that clutch the socket caps and lift them aside at 
just the precise moment; other machines with 
tiny fingers pick out and divert to a wooden box 
all socket caps which are facing the wrong way 
as they proceed down the runway for the next 
operation. There are machines, too, which ab- 
sorb large reels of wire and, by one operation, 
shape it into screw forms. Other machines cut 
the slot for the screw driver; still others give 
them a brightly shining polish, or roll them 
swiftly through the thread-cutting dies. This 
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complication of processes and machines is multi- 
plied through the assembling of the 20 to 4o 
parts of each socket. Electrical screw-drivers, 
saving millions of minutes, are included among 
the many and interesting devices employed. 

All this is in the background of the lighting 
industry, and it all depends for its ultimate suc- 
cess on co-operation. Co-operation is something 
that the primitive man knew as little of as he did 
of electricity. He had his own fire for his own 
light and cared but little for what might befall 
his neighbor. But modern man is a co-operative 
individual, and by careful organization, study 
and planning’ has produced and perfected the 
array of details required to overcome darkness. 
Following are a few of the 237 operations in- 
volved in the production of a single lamp socket: 
Moulding base of porcelain insulation; punching 
screw shells from sheet copper; threading screw 
shells ; punching bottom of screw shells ; cleaning 
them in chemical fluid; punching socket caps; 
perforating socket caps; attaching nozzles to 
caps; drilling and tapping nozzles; punching 
socket shells ; re-drawing socket shells to finished 
shape; trimming and threading socket shells; 
polishing socket shells ; punching key slots ; form- 
ing horseshoe contacts; making small screws; 
flattening key stems; assembling of’ socket (12 
operations), and applying life test. From this 
brief list it may be seen that a vast amount of 
detail, organization and co-operation. is required 
in the production of electric light. 


View in Research Laboratory of General Electric Co., 


Schenectady, N. Y. 
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Lighting of Hospitals and Dental 
Ottices—Part Il. 


Results of Investigation Show Lack of Adequate Lighting in 
Majority of Medical Institutions—Recommendations for Proper 
Equipment for Hospitals and Dental Offices and Laboratories 


By A. L. POWELL and H. H. ALLISON 
Edison Lamp Works, Harrison, N. J. : 


The lighting requirements discussed thus far 
do not differ materially from those ordinarily en- 
countered. In the operating room, however, spe- 
cial demands exist as to lighting. There are two 
general types which require slightly different 
treatment in their lighting. The first is the type 
of room used in the city or private hospital, it 
being relatively small in size and containing 
merely the operating table, sterilizer and a few 
necessary pieces of apparatus. The second is 
the operating room of the hospital connected 
with some educational institution, and made in 
the form of an auditorium for the purpose of 
holding lectures or clinics accompanied by dem- 
onstrations. Walls and ceiling should be pure 
white; in the more modern hospitals they are 
constructed of tiling, and the floor is smooth 
white marble, for ease of cleaning and sanitation. 

In the first type of room strong illumination 
is needed over the operating table with local 
lighting for the sterilizer and accessory appli- 
ances. There will, in general, be sufficient light 
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reflected from these units to enable the surgeon 
and attendants to move about with facility. 

In the auditorium type of operating room, the 
“pit?” may be treated as just discussed, but gen- 
eral illumination must also be provided in the 
balcony to enable the class to take notes with 
ease. An intensity of 3 or 4 foot-candles is de- 
sirable here, and may be provided by use of wall 
brackets at the rear of the top tier of seats, sup- 
plemented by properly spaced ceiling units of 
standard types. Wall bracket or overhead units 
should also be provided for general illumination 
of the “pit,” to be used when preparing for an 
operation and at other times when general illu- 
mination is necessary here. 

The lighting equipment used in the operating 
room must have the general sanitary qualities 
necessary throughout a hospital. 

The main question is that of lighting the oper- 
ating table proper, and the requirements for both 
types of room are identical in this respect. In 
the auditorium type of operating room it is com- 


Operating Amphitheater of Large Municipal Hospital Provided with Special Fixture Having Concentrating Reflectors 
and 60-Watt Lamps. 


554 ELECTRICAL REVIEW 


mon practice to conduct operations at night, 
making the demands for this class of buildings 
especially important. In the smaller institutions 
the majority of the operations are performed in 
the daytime, and it is only on special occasions 
that artificial light is called into play. 

The operating table requires a high intensity 
of well-diffused light of the proper. color coming 
from several directions. High intensity is re- 
quired on account of the minute details which 
must be observed at all times. Diffusion is nec- 
essary to eliminate shadow effects. Light of ap- 
proximate daylight color is desirable in order 
that the blue veins, red arteries or yellow bile 
ducts can be distinguished one from the other. 
It is also essential to have light coming from 
several directions in order to illuminate the in- 
terior of an incision properly. Many classes of 
work require light from nearly a horizontal di- 
rection for penetration. 

The fixture itself must be of such construction 


that there is no danger of dirt accumulating and — 


falling into the wound, and must be so placed 
as to minimize the possibility of this action. It 
should radiate the minimum amount of heat in 
order that the surgeon and attendants may work 
in comfort and without danger of perspiring. 

The natural illumination of the operating 
room should be a subject of careful study, and 
to secure the best results the surgery is usually 
located on the north side of the top floor of the 
institution where minimum obstructions exist. 
Skylights with semi-diffusing glass constitute a 
part of the north wall and a considerable part of 
the ceiling. North light is generally well diffused 
and more uniform in quality and quantity than 
that from other points of the compass, and for 
this reason is preferred. 

The surgeon endeavors to conduct the most 
important operations under daylight conditions, 


Night View of Operating Room of Auditorium Type 
Lighted by the Indirect Method. 


yet he realizes that in times of emergency de- 
pendence must be had on artificial illumination. 
Without giving the matter careful thought, many 
medical men would make the claim that it is im- 
possible to secure thoroughly satisfactory arti- 
ficial lighting. This statement may be justly 
combated with discretion in the choice of equip- 
ment and the application of sufficient electrical 
energy transformed into light, daylight effects 
can be readily simulated. The uninitiated might 
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_ think that such a procedure was too costly to 


be practical. Such is not the case. Suppose, 
for example, it required a total of 3000 to 5000 
watts to illuminate an operating room properly. 
(This is far more than necessary in most cases.) 
At the customary rates for electrical energy, this 
might cost from 25 to 50 cents an hour. li. 
operating room is customarily charged for and it 
will be seen that this figure represents but 1 to 
2% of the rental of the room. Certainly proper 
lighting is worth this percentage. 

The old methods of operating-table lighting 
were indeed crude. One of the most common 
forms of fixtures consisted of a cluster of rela- 
tively small incandescent lamps arranged radially 
under a flat reflector. This fixture was glaring, 
and the light came from one general direction, 
making shadows dense. Sometimes these fix- 
tures were equipped with diffusing glass screens, 
but at best this did not produce good results. In 
an attempt to eliminate many of the objections 
of this arrangement, an elaborate scheme was 
developed in Germany where a cluster of mirrors 
was grouped around a support, a searchlight 
placed outside of the room and a beam of light 
thrown through a lens system to the disc of mir- 
rors and finally directed on the table. This 
scheme was used to some extent in Europe, but 
has not met with great favor in this country, 
since the mirrors require frequent cleaning and 
in cleaning get out of adjustment. Much simpler 
methods of obtaining the same results have since 
been developed, as indicated later. 

With the constantly increasing efficiency of the 
incandescent lamp, methods of application which 
a few years ago would have been impractical on 
account of the high operating cost are now most 
feasible. For example, north skylight can be 
imitated by placing daylight Madza lamps in 
suitable reflectors outside of and above the sky- 
light, illuminating the room with light of the 
same character, of the same general direction 
and with sufficient intensity. This method is ac- 
tually used in some of the more modern build- 
ings. It is true that there is a certain amount of 
absorption in transmission through the glass and 
that the construction work is rather costly, but 
the splendid results obtained justify such expen- 
ditures. For general illumination of this char- 
acter an intensity of 30 to 50 foot-candles is de- 
sirable and would be attained by providing from 
Io to 15 watts per sq. ft. of floor area, depend- 
ing on the structural arrangement, density of the 
glass of the skylight, type of reflector, size of 
lamp used and similar details. 

If such a scheme as this is not feasible, a num- 
ber of other methods as indicated in the illustra- 
tions represent good practice. Totally indirect 
illumination may be used if the ceiling is light in 
color and of a character suitable for reflecting 
the light. Mirrored-glass units equipped with 
daylight Mazda lamps are efficient and produce 
evenly distributed, well-diffused 
shadowless) illumination. Instances have been 
reported where indirect lighting has proven un- 
satisfactory for this purpose, but analysis gen- 
erally reveals that insufficient wattage was used 
and hence an inadequate intensity of illumina- 
tion secured. It must be borne in mind that 
work of the character carried on in the surgery 
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demands a high degree of illumination, and suf- 
ficient power must be used. 

Where conditions preclude the application of 
the skylight method or general illumination by 
the indirect systems, special direct lighting fix- 
tures are available. This consists of a pyra- 
midal-shaped metallic hood suspended over the 
table and fitted with mirrored glass reflectors 
and type C lamps. The special equipment is 
provided with an outer and inner glass cover 
with a space between these and a ventilating ar- 
rangement for conducting the heat away from 
the table. Such a device provides diffused light 
of a high intensity from directly above the table. 
The large area of the source tends to eliminate 
shadows. Its advantages are its simplicity and 
compactness. A unit of this character is entirely 
adequate for the less exacting operations and 
maternity work. It is often necessary to supple- 
ment a unit of this type with a portable lamp 
stand and suitable reflector to direct light on 
vertical surfaces. 

In the attempt to obtain light from a number 
of directions, as in the searchlight and mirror 
arrangement previously mentioned, another fix- 
ture has been developed. This is made of 
nickel-plated pipe, shaped like a large wheel and 
8 ft. in diameter. Eight polished steel parabolic 
concentrating reflectors utilizing small lamps are 
equally spaced about the rim. The reflectors 
focus the light on a rather small spot, producing 
a high intensity. Since a multi-directional effect 
is secured, some of the desired objects are at- 
tained; the diffusion is not all that 1s to be de- 
sired and if the surgeon chances to glance up- 
ward there is a possibility of objectionable glare. 
Inasmuch as only a small area is illuminated to 
a high intensity, it is necessary to supplement 
a unit of this character with good general illu- 
mination in order that the nurses and assistants 
may have light to select instruments, bandages, 
thread needles, use sterilizers and perform their 
natural functions. 

A modification of this scheme of lighting has 
its good features and overcomes most of its ob- 
jections. In this arrangement 12 prismatic 
angle-type reflectors are mounted on a frame 
work or directly attached to the ceiling about 10 
ft. above the floor. These are fitted with 75- 
watt bowl-enameled daylight Mazda lamps. A 
splendid distribution of light on the table from 
all directions is secured. The light 1s of a suit- 
able quality, units are hung at a sufficient height 
so that the heat is not objectionable. The fix- 
ture construction is simple and reflectors are not 
located directly above the table, so that any dust 
which might have accumulated will not fall in 
the wound. Since the prismatic reflectors trans- 
mit a certain percentage of the light no general 


illumination is needed in addition. Measure- 
ments of the illumination produced by such £=- 


layout indicate intensities between 40 to 50 foot- 
candles on the horizontal plane, 20 to 30 foot- 
candles on the 45-deg. plane, and Io to 20 foot- 
candles on vertical surfaces above the table. 
The investigation referred to previously indi- 
cates that there is much to be desired in present 
practice. At least 90% of the operating rooms 
inspected were equipped with a single fixture 
over the operating table, with an inadequate re- 
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flector of a glaring type which gave an undesir- 
able distribution of light for this sort of work. 
Only 8% of the hospitals were equipped with 
modern units, and only 7% of the total were 
properly provided with a sufficient number of 


Diffusing Type of Operating- Table Fixture Equipped With 
Six 100-Watt Type C Lamps in Mirrored Reflectors. 


receptacles for the attachment of local lights, in- 
struments, anaesthetic apparatus and other es- 
sential appliances. 


Hicu INTENSITY or Light Regurrep in Hos- 
PITAL LABORATORIES. 


The nature of the hospital laboratory depends 
considerably upon the branch of medical prac- 
tice to which the institution is devoted. Those 
confined to certain classes, as maternity or nose 
and throat work, have practically no demands for 
this part of the institution, while others, espe- 
cially those used for skin and orthopedic dis- 
eases, use laboratories of considerable extent. 
Analytical work and bacteria culture experimen- 
tation is carried on, and the general lighting re- 
quirements are quite identical with those of the 
chemical laboratory. Evaporation, filtration, ti- 
tration and like process naturally demand a 
reasonably high intensity (5 to 8 foot-candles) 
of general illumination in order that these steps 
maybe carefully watched. l 

Local lighting of the benches around the walls 
where the major portion of the work is carried 
on should be supplemented by general illumina- 
tion for the center of the room, where the ovens, 
refrigerating and sterilizing apparatus is located. 
As there is a possibility of a considerable amount 
of chemical fumes being present in the atmos- 
phere, special attention must be paid to the 
choice of fixtures and equipment. Any metal 
work must be treated to prevent deterioration. 
Porcelain, rather than brass-shell, sockets are to 
be preferred. 

One of the particular problems encountered is 
the artificial illumination of the microscopic field. 
There are a number of special devices for this 
purpose. Slides of a light character can be ex- 
amined readily with well-diffused light of a mod- 
erate intensity. The opal-bulb, 50-watt white 
Mazda lamp giving such a character of light has 
been used to some extent for this purpose. 

Much of the work, however, is on slides con- 
taining dark blood fields and the like. This re- 
quires a powerful source of illumination. Until 
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within the last few years the arc light has been 
used almost exclusively for this purpose. At 
best, this form of illuminant 1s annoying on ac- 
count of its flicker and the necessity of constant 
adjustment of the carbons. Recent developments 
of type C lamps with concentrated filaments have 
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Angle-Type Prismatic Reflectors With 75-Watt Bowi- 
Enameled Lamps. 


eliminated these difficulties. Such an illuminant 
gives a steady light of uniform quality. The 
small size of the hght-emitting portion enables 
one to place it accurately at the focus of a lens 
system and obtain any concentration necessary. 
Frequently low-voltage lamps, which have some- 
what more concentrated fllaments than those de- 
signed for operation on the standard circuits, are 
used for this work. By applying correctly se- 
lected dense blue glass screens the color of the 
transmitted light can be readily modified to an 
exact north sky quality. 


Goop ARRANGEMENT OF GENERAL LIGHTING 
T 4 
NECESSARY IN X-Ray Room. 


The properties of the Roentgen rays or the 
apparatus used in their production are outside 
of the province of this article. On the other 
hand, suitable artificial illumination must be pro- 
vided for illuminating the rooms in which X-ray 
machines are located. The old practice of using 
a few wall brackets or drop lights located rather 
indiscriminately about the room is not a condi- 
tion to be desired. Fixtures hung low are ob- 
jectionable, being in the way of wiring and con- 
trol apparatus. Suitable diffusing direct light- 
ing fixtures placed close to the ceiling to give 
even illumination of 3 to 5 foot-candles are pref- 
erable. Baseboard receptacles should be pro- 
vided at convenient intervals around the room 
for portable lamps or auxiliary appliances which 
may be necessary. 

General lighting is also desirable in the fluor- 
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oscopic room, and the fixture should be so wired 
that the lamps are operated by a switch on the 
foot pedal which controls the X-ray apparatus. 
The small dimmer lamp should also be operated 
from this foot pedal. Some such arrangement 
as this is most essential in order that the person 
using the table may switch off, dim or turn on 
the lights without moving from the X-ray con- 
trol. 

After the X-ray negative is obtained it 1s nec- 
essary to examine it carefully. Considerable 
experimentation has been carried on to ascertain 
the best method of providing light for this pur- 
pose. Extremely well-diffused illumination of 
approximately daylight character has given the 
best results. It 1s a simple matter to construct 
a box or framework, the mouth of which 1s cov- 
cred with diffusing glass. Daylight type C lamps 
in efficient reflectors are located behind the 
framework and their light directed on a flat 
white background. From here it is diffusely re- 
flected to the opalescent glass plate and thence 
through the negative. 


SIGNAL SYSTEMS AND WIRING FOR LAMPS ARE 
IMPORTANT FACTORS. 


The source of current supply in any public 
building must be dependable. This condition 1s 
particularly true in the hospital where the occu- 
pants are in a critical physical condition. The 
most exacting demands exist in the operating 
room, where the failure of illumination night 
have a fatal result. 

Some of the large hospitals have their own 
generating plant, and the possibility of this being 
out of service should be anticipated and break- 
down service from the central-station company 
installed. Many isolated plants are designed for 
a 220-volt system which is not desirable from 
the standpoint of lighting service. If direct cur- 
rent, 220 volts, is used, the three-wire system 
with three-wire generators or balancer sets 


Night View of Operating Room of Industrial Clinic 
\iluminated by System Shown in Pre- 
ceding Illustration. 


proves a real economy. As to the choice of sys- 
tem, it must be borne in mind that alternating 
current is necessary for the X-ray apparatus. 
and, in case of a direct-current installation, a 
motor-generator set must be provided for this 
purpose. 

Whether the hospital has its own plant or 
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whether the energy is supplied from a central 
station, the building should be so wired that the 
blowing of a fuse will not extinguish all of the 
lights in any section of the building.. The cir- 
cuits in wards and corridors, for example, should 
be so arranged that part of the lights are on one 
circuit and part on another. In some instances 
duplicate panel boards with emergency switch- 
ing and plugging arrangements are installed to 
make possible a quick change-over. 

An emergency system in the operating room 
is particularly important, so that even the failure 
of the entire electric supply will not throw the 
room into darkness. Gas as an auxiliary is at 
best a makeshift, for it is not likely that suitable 
equipment will be installed to give satisfactory 
illumination with gas. As ether is used as an 
anaesthetic, it is not particularly safe to have 
an open flame near the spot where this is being 
administered. A small storage battery of suffi- 
cient capacity to light the operating room for a 
given period of time is a most desirable feature. 
The mere throw of a switch in such an installa- 
tion takes care of any emergency. The care re- 
quired by a storage battery is not excessive, and 
most hospitals have a plant engineer who is 
thoroughly competent to maintain the battery. 
Small low-voltage batteries are also very useful 
for furnishing energy for miniature surgical 
lamps and microscope illumination. 

The signal system in the hospital—an impor- 
tant element—also employs the storage battery 
for its operation. The modern type of signal 
devices are noiseless and the old bell or buzzer 
for calling the nurse or attendant is a thing of 
the past. Two general methods are employed 
for the purpose, one utilizing a semaphore or 
small arm which drops from a vertical to hori- 
zontal position over the door or nurses’ desk. 
The latest system has a push button by the pa- 
tient’s bed, which, when operated, lights a signal 
lamp over the nurse’s desk and one by the bed, 
or outside of the door, in the case of a private 
room. When the signal lights, the nurse glances 
down the ward or corridor and locates the pa- 
tient who requires attention. These lights are 
left burning until the nurse responds and extin- 
guishes them by inserting a special key in the 
push-button switch. This system is not so un- 
sightly and not as likely to get out of order as 
the semaphore or annunciator system. 


Proper METHODS OF LIGHTING DENTAL OFFICES 
AND LABORATORIES. 


The waiting room of a dental office involves 
the same lighting requirements as the reception 
room of a hospital. The more attractive and 
soothing the lighting conditions are made, the 
more readily the patient will await his appoint- 
ment. The methods of lighting outlined in the 
first part of this article apply here. 

There are two systems in vogue for securing 
proper illumination in the office for the actual 
dental work; one supplies a high intensity of 
general illumination, enabling the dentist to work 
under conditions approximating natural lighting, 
and the other involves the use of only a small 
beam of light focused directly upon the mouth 
by some form of special illuminator or spot- 
lamp. As with any class of lighting, general il- 
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lumination is more effective in most cases and 
offers wider possibilities. 

It is obvious that the desirable results are se- 
cured with such a system no matter where the 
dentist 1s standing or working; neither he nor 
his instruments or mirror will cast shadows in 
the working point. The ideal light would reach 
every portion of the mouth, and, with the assist- 


Dental Office Illuminated by 300-Watt Daylight Lamp on 
an Adjustable Fixture. 


ance of the mirror, illuminate the deepest 
recess. In order to minimize shadow effects, it 
is obvious that light must come from more than 
one direction, which necessitates the use of more 
than one light source or a unit having a large 
reflecting or diffusing surface. The semi-indirect 
and totally indirect fixtures which direct the ma- 
jor portion of the light to the ceiling produce 
such an effect. Since the details to be observed 
are extremely minute, high intensity 1s an essen- 
tial element ; the color of teeth must be compared 
and the condition of various tissues noted light 
approximating daylight is desirable. 

Where structural considerations prevent or 
where the color of surroundings is such as to 
preclude such lighting, its effects can be simu- 
lated by the use of an adjustable diffusing fix- 
ture. Since the dentist usually works from the 
patient’s right side, this outlet should be located 
to the front and slightly to the left. Where the 
fixture is adjustable, the swing of the supporting 
arm should be regulated for this position. 

A fixture having the same general character- 
istics, although not quite as simple, utilizes four 
lamps in prismatic inclosing globes on a swinging 
arm fastened to the window casing. The sim- 
plicity of installation of these units is one of the 
great points in their favor. On the other hand, 
a certain amount of time is involved in adjusting 
the device to suit particular conditions which is 
not necessary with the overhead general lighting 
scheme. l 

The spot-lamp falls in the same class as the 
local lamp over the tool in the machine shop. It 
is inconvenient, and valuable time is wasted in 
adjusting it. Most machine-shop illumination 
can be secured much better from the high-inten- 
sity general method, yet there are a few special 
processes, such as the machining of the interior 
of deep castings, which make a local lamp a 
necessity. It is the same in the dental office. The 
greater proportion of the work can be more satis- 
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factorily performed with proper general lighting, 
yet for some very special conditions the mouth 
lamp is a valuable adjunct. Continuing the 
analogy, many forms of drop lamps in the indus- 
trial plant are practically useless and objection- 
able from the standpoint of glare. The dental 
lamp which employs a low-wattage unit with a 
half-shade reflector on a flexible or adjustable 
arm throws much light in the patient’s eye, is 
cumbersome and 1f not specially constructed may 
soon become mechanically weak. 

The carefully designed lens-type spot-lamp, 
illuminated mouth mirror and head-band type of 
equipment not only keep the stray light from an- 
noying the patient, but are useful in root-canal 
work and for transillumination in the detection 
of dead teeth. At best the local lamp is only an 
accessory, and dependence should not be placed 
on it alone. Good general illumination is neces- 
sary to enable the operator to pick up readily 
any instrument on his stand or cabinet, for in the 
poorly lighted room the contrast between a 
brightly illuminated area and the dark surround- 
ings is a source of much confusion to the eye. 

In the dental laboratory, lathe polishing, gold 
and plaster work, soldering and plate finishing 
require a high intensity of illumination. Local 
lighting above the bench employing daylight 
Mazda lamps in suitable deep-bowl steel re- 
flectors to protect the eye is satisfactory. This 
should be supplemented by a moderate intensity 
of general illumination for lighting the shelves 
and cabinets. Where a considerable amount of 
matching artificial teeth must be carried on, an 
accurate type of color-identification unit is a 
necessary element of equipment. 


CONCLUSIONS AS TO LIGHTING OF HOSPITALS 
AND DENTAL LABORATORIES. 


The attempt has been made to point out some 
of the features which must be observed if satis- 
factory illumination effects are to be secured. It 
will be evident that considerable variation as to 
system and intensity 1s quite within the range of 
good practice. The art of lighting is in a state of 
flux, and developments come to the surface every 
few days which mark an advance. Those in 


authority in the hospital should be awake to the 


Sketch Showing Arrangement of Glass Disc Over Mouth 
of Indirect Unit, Permitting Ready Cleaning. 


new things in lighting, and endeavor to keep 
their institution up to the minute and provide 
for the comfort and convenience of the patients 
in the most efficient manner. . 

On the other hand, no matter how carefully 


ELECTRICAL REVIEW 


Vol. 77—No. 15. 


the lighting may be designed and installed, if it 
is to perform its proper functions it must receive 
attention. Observation indicates that in almost 
every. field of lighting it is common practice to 
install units and think no more about them until 
something goes wrong. If instruments and other 
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Small Dental Office Lighted by Three 200-Watt Daylight 
Lamps In Semi-indirect Bowls—Uniformly Dis- 
tributed High-Intensity Illumination of 
Suitable Color is Produced. 


apparatus were neglected they would soon be- 
come rusty and unsanitary. The lighting system 
must also receive proper attention as to main- 
tenance. Lamps become blackened if they are 
used beyond their normal life, and fixtures and 
reflectors accumulate dust and dirt which cuts 
down the illumination a remarkable degree. 

An accurate record should be kept of all the 


lighting equipment installed, and lamp renewals 


should be made in accord with this record. There 
are undoubtedly a number of types of fixtures 
throughout the building requiring different sizes 
of lamps. When one burns out, it should not be 
replaced by any lamp that happens to be most 
handy. Care should be taken to replace lamps 
with the same size and type as were intended for 
use in the given fixtures. Careful attention to 
such details as these will keep the system at top- 
notch efficiency. 


APPARATUS FOR TESTING DRY CELLS 
AND BATTERIES. 


The Bureau of Standards, Washington, D. C., 
has issued technologic paper No. 171, entitled 
“Automatic Apparatus for Intermittent Testing,” 
which describes equipment devised to meet the 
needs of the bureau in making tests of dry cells 
and storage batteries, but is applicable to nearly 


. any form of intermittent testing requiring the 


closing of electrical circuits at regular time in- 
tervals. The particular advantages of this type 
of apparatus for making these tests are: Elim- 
ination of rapidly moving parts, accuracy of the 
time intervals, and possibility of making a num- 
ber of different tests simultaneously with the 
same apparatus. 


CHICAGO CONTRACTORS’ OUTING. 


Many of the members of the Electrical Con- 
tractors’ Association of Chicago laid aside busi- 
ness cares Sept. 30 for the final outing of the 
season. Those who cared for golf played a fare- 
well game at the Harlem Golf Club links while 
others formed a gallery. 


October 9, 1920. 
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Distinctive Features of White 
Mazda Lamps 


Softness of Light Due to Diffusion Results in Illumination With- 
out Glare—Special White Glass Assures Permanence of Coloring, 
Eveness of Distribution and Low Brightness of Light Source 


Within the past few years many illuminating 
engineers have been turning their attention more 
and more toward the elimination of the bugbear 
of many lighting installations—glare. Although 
much has been done to minimize this evil in in- 
dustrial installations, until recently little consid- 
eration has been accorded it in residential light- 
ing. The newly developed white Mazda lamp, 
on account of the softness of its light, has proved 
especially effective in reducing the glare so often 
found in lighting units in the home. 


DIFFUSION OF LicHTtT DISTINCTIVE FEATURES OF 
WHITE MAzpa LAMP. ` 


The outstanding characteristic of this lamp is 
the diffusion of its light. The bulb is made of 
a special white glass, designed expressly for the 
purpose of minimizing glare. The large volume 
of light which the filament emits is diffused to 
the point where the bulb itself appears luminous. 
The brightness of the bulb is about 13 candle- 
power per square inch over the brightest square 
inch of area, which is, of course, far below that 
of the filament of a Mazda lamp. 

It has been pointed out by many illuminating 
engineers that glare (which, however defined, is 
ultimately light that hurts the eye) is to a con- 
siderable extent a matter of brightness contrast. 
The illustrations of automobile headlights, which 
are glaring at night, but which are scarcely no- 
ticeable during the day, may be recalled. Be- 
cause of the softness of its light, the white 
Mazda lamp can be used satisfactorily in loca- 
tions where other incandescent lamps unless 
frosted would be objectionably bright. Frosting 
the bulb has always proved an effective means 
of reducing the brightness of the incandescent 
lamp, but the practice has not been widely fol- 


pea 


lowed largely because the frosted bulb collects 
dust and dirt more quickly than a clear bulb and 
is more difficuit to clean. The bulb of the white 
Mazda lamp is smooth and is as readily cleaned 
as a clear-glass bulb. 

The white Mazda lamp is made in the 50-watt 
size, and notwithstanding the low brightness of 
the bulb, has an output of approximately 450 
lumens. The efficiency of the lamp is about 9 
lumens per watt. Its maximum dimensions are 
about the same as those of the 40 and 50-watt 
type B lamps; it is 2.5 ins. in diameter at the 
largest point, as compared with 2.375 ins. for 
the 40 and 50-watt type B lamps. The lamp 
is designed for use on standard lighting circuits 
between 110 and 125 volts, and, in common with 
all incandescent lamps, operates most effectively 
at the voltage specified on the lamp. | 

An especial feature of the new lamp is its tip- 
less construction. This is produced by an in- 
genious method of manufacture in which the 
lamp is exhausted through a tube attached to 
the stem at the base of the lamp. The absence 
of the tip results in an appreciable reduction in 
lamp breakage and presents a smooth surface. 
The 50-watt white Mazda lamp can be burned 
in any position. 


COMPARISON OF LIGHT DISTRIBUTION OF WHITE 
MAzDA AND Mazpa B Lamps. 


The curves given in Fig. 1 show the distribu- 
tion of light of the bare white Mazda lamp com- 
pared with that of the bare type B lamp. As 
would be expected, due to the diffusive quality 
of the bulb of the white lamp, the distribution 
curve shows a greater candlepower end-on than 
in the case of the clear type B lamp. 

In Table 1 are given the results of tests made 
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Fig. 1.—Candlepower Distribution Curve of Bare White Mazda Lamp and Bare Mazda B Lamp. 
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Fig. 2.—Distributlon Curves of White Mazda Lamp and Mazda B Lamp, Both With Bow!-Shaped Opal-Glass 
Reflector. 


to determine the effect of the diffusing bulb upon 
the output of typical lighting units. Figs. 2 and 
3 are examples of distribution curves for two 
common reflectors. It will be noted that there 
is but little difference in the absorption of any 
of the units tested, when equipped respectively 
with type B and with white Mazda lamps. 
This is due to the fact that the bare white lamp 
gives a slightly larger percentage of downward 
light, which compensates for the light lost by 
cross-reflection between the reflector and the 
white glass bulb of the lamp, thus making the 
ultimate results the same. 


Broap FIELD OF APPLICATION EXISTS FOR THE 
Wuitt Mazpa LAMP. 


The white Mazda lamp can be used to advan- 
tage in place of the similar sizes of type B 
lamps in the same reflector equipments. The 
effect produced by using white lamps in semi- 


indirect fixtures is particularly pleasing, for dis-- 


tinct shadows of the bowl edge, of the bowl sus- 
‘pension, of the leads, and all striations on the 
ceiling are eliminated because of the larger area 
from which the light comes. For the same rea- 
son, the white bulbs are also particularly desira- 
ble for portable lamps, where their use eliminates 
the formation of grotesque and annoying shad- 


ows upon the walls or upon the pages of a book. 
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For example, fringe shadows, which are often 
very disagreeable, are eliminated. 

With regard to the service which may be ex- 
pected from white Mazda lamps, it may be said 
that experience shows a Satisfactory degree of 
ruggedness for the lighting of homes, offices, 
hotels and public buildings. Increased usage 
of these lamps is found in the many pleasing 
effects obtained by their installation at motion- 
picture-theater and hotel entrances. In many 
decorative types of fixtures the use of white 


TABLE I.—COMPARATIVE DATA ON LIGHT OUTPUT. 


Output in Per Cent of 
Bare-Lamp Output. 


Type of Unit Tested. Mazda B. White Mazda. 
Glass bowl, 6-in. dia................ $5.4 87.6 
Glass bowl, 7-in. dia.............0.. S4.8 $6.1 
Inclosing unit ........... 00. ee ewes 77.5 76.4 
Ienameled steel bowl................ 60.5 61.3 


Mazda lamps has proved effective in enhancing 
the artistic appearance. The low brightness ot 
these lamps has resulted in their being used in 
local-hghting units for the inspection of ma- 
chined interiors and similar places difficult to 
light with any general lighting system. 

The tendency to use the white Mazda lamp 
without reflecting equipment because of the soft- 
ness of its light should be discouraged. For 
most locations the bulb is still too bright to be 


Fig. 3.—Distribution Curves of White Mazda Lamp and Mazda B Lamp, Both With Bow!-Shaped Enameled- Stee! 
Reflector. 
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used alone, and in addition to reducing glare it 
is Just as important, from the standpoint of ef- 
fective distribution of the light generated, that a 


TABLE 2.—FIGURE SHOWING DISTRIBUTION OF 
LIGHT OUTPUT FROM DIFFERENT LAMPS. 


WHITE MAZDA. 


Per cent 
total of 
Zone. Lumens. clear lamp. 
Ou OO cacecee botset ads dune E a 108 24 
OU 2 dis anata iad sw 3-04 SS oe AEE Ria 234 52 
PGRN “a ETT A EN bn eee iets a eee ean 216 48 
IEn Ei I i i cusdd dow eae coud oes eee ee we 450 100 
MAZDA B. 
De UO ..c Gadd wee PP EE PRN E Rea 95 20 
We PO os-cciboaste'eet a bire +86 9050 wa deadis er 237 50 
SSI EO bic koh eee a wet Rye T ET EPEAT 235 50 
MASI ED 654.8 Phe EEE E bd LEK T Eee ads 472 100 
S WHITE MAZDA. 
Da OU aaa SK a KAO US 5 the ae A 207 42 
Be I io eda AGA RR EDRs wees eH RR 277 56 
BESO NARE EE ETETA A ds Ged Welw anes eke kee 146 30 
W160). x ietaw vue bad eek he Odea Kee de Kees 423 86 
MAZDA B. 
et GO oc eens bar ene da Ra OMA eee ees 197 41 
OE | | ee eee ene eee ny ee ee RS ee 264 55 
PR aa hide a se acs ddl Back a hae ee 143 30 
ERB Jive hae CREM Rah alae eee NSCOR 407 85 
WHITE MAZDA. 
Bp A EEA E RE R kl dh IEE EA E OTE ESEA 264 54 
Be as EESE F O E E E 301 61 
MAZDA B 

ee WN. ga eh ee Se Bae eA Bee See oS 252 52 
Ba OD) sacee. esis asia 4S Se PKS CE Cee Sos 284 59 


good reflector be used with this as with any other 
incandescent lamp. 


TIME PERIODS IN DEVELOPMENT OF 
ARTIFICIAL LIGHTING. 


Practically All Sources of Present-Day Artificial 
Illumination Developed Within the 
Last Century. 


Many thousands of years have been required 
to reach the present state of perfection in artifi- 
cial illumination. Improvement for long periods 


TABLE SHOWING DEVELOPMENT OF LIGHT 
SOURCES THROUGH TIME. 
Chief Light Source and 


Period. Developments. 

OFINIMO? cecavnsaee Wood fire. 

BG = Soin ios Torches or lighted splinters placed in 
holders of stone or clay. 

Bae ey) Mea seas .Lamps burning animal or vegetable 
oils commence to be used. 

eee B Creer .These lamps, made of brass or bronze, 
become highly artistic. 

E = R A S T T . tomans use rushes soaked in grease— 
forerunner of the candle. 

D00 Bis. Diivecaceans .Pheenicians introduce candles into 
Constantincple. 


400 to 1700 A. D....The candle. tallow or wax, competes 
with lamps and lanterns burning 
animal or vegetable oils. 


RIGO’ Ac Dirree Oil lamps with wicks being used for 

X lighting large areas. 

LTGP An Tee es s.. Oil lamps are equipped with round 
wicks and glass chimneys. 

1300) Ay Tcsead ccc Gas lighting perfected, but not gen- 
‘erally used for some years. 

ESSO A Marirea ... Discovery of petroleum revolution- 
izes oil-lamp lighting. 

II A Dn estew does Thomas A. Edison produces incandes- 
cent electric lamp. 

1000- A Dorre .Auer von Welsbach produces incan- 
descent gas mantle. 

9 Ar Da Incandescent electric lights, made 


> 


with carbon filament, grow in use. 

1907-1913 A. D..... „rungen and gas-filled lamps devel- 
oped. 

Re AS Daoa aoi Incandescent electric lamp, highly 

developed, gives brilliant light. 


were so small as to be hardly worthy of mention, 
but the developments of recent years have been 
remarkable indeed. A period of 5000 years was 


ELECTRICAL REVIEW 561 


required to progress from the first lamp using 
animal oils for fuel to the time of the gas light, 
while within the past hundred years, gas, petro- 
leum and finally electric lighting have been inau- 
gurated and perfected. The accompanying table 
shows in‘brief the various stages of growth, and 
the illustration shows the present extremes in 


Largest and Smallest Incandescent Lamps Made. 


incandescent lamp sizes. The larger lamp is one 
of 1000-watt capacity and the smaller one con- 
sumes only 0.8 watt. 

The range of capacity in these two units is 
indeed great, and represents a selection of light- 
ing intensities available in former years only with 
equipments of much greater variation in size or 
convenience. 


— — 


PUBLICATIONS OF BUREAU OF MINES. 


The Department of the Interior, Bureau of 
Mines, announces the publication of three new 
technical papers and one new bulletin as follows: 
Bulletin 182, “Casing Troubles and Fishing 
Methods in Oil Wells,” by Thomas Curtin; 
Technical Paper 233, “The Properties of Some 
Stoneware Clays,” by H. G. Schurecht; Tech- 
nical Paper 230, “Deterioration of Molybdenum,” 
by J. P. Bonardi and Edward P. Barrett, and 
Technical Paper 238, “Indicators for Carbon 
Dioxide and Oxygen in Air and Flue Gas,” by 
L. H. Milligan, D. O. Crites and W. 5. Wilson. 

Only a limited supply of these publications is 
available for free distribution and applicants are 
asked to co-operate in insuring an equitable dis- 
tribution by selecting only publications that are 
of especial interest. Requests for complete lists 
will not be granted. 
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Vol. Ti—No. 15. 


Work of the Society for Electrical 
Development 


Valuable Electrical Statistics Compiled to Form Reference Li- 
brary — Development of Everything Electrical Promoted —Im- 
pressions Gained from Visit Paid the New Offices of the Society 


To say the least, the nature and scope of activ- 
ities of the Society for Electrical Development 
would be a revelation to many. The new office 
at 522 Fifth avenue, New York City, where the 
society now maintains its headquarters, is modern 
in every way and is equipped to carry on the 
various activities in which it is engaged. A daily- 
press scrap book, containing clippings of elec- 
trical stories printed in newspapers throughout 
the country is one of the many interesting records 
to be found in the offices. Many of these clip- 
pings feature an entire page of electrical editorial 
matter supplied by the society and surrounded 
by display advertising of the local electrical mer- 
chants. Pages from newspapers of Washington, 
Arizona, Ohio and Canada appear side by side, 
while even a daily paper in Honolulu finds suffi- 
cient interest in electricity among its readers to 
devote an entire page once a week, half adver- 


tising and half text, to the industry. The editorial - 


material appears in exactly the form supplied by 
the society. 


News OF ELECTRICAL INDUSTRY SUPPLIED TO 


MANY PAPERS. 


The society sends out electrical news copy 
weekly to over 600 newspapers which appreciate 
this service and use the material in the above 
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described way, or as “filler-in.” Another scrap 
book displays pages of reading matter, promoting 
electricity and electrical devices, published in the 
popular magazines and trade journals and pre- 
pared for this purpose by the editorial staff of 
the society. 

The library and statistical department, with 
lines of filing cases and reference shelves, is 
another source of interest. Everything is so thor- 
oughly indexed and classified that all of the 
published press material, technical and editorial 
and on any particular subject, is grouped under 
the proper heading and is available in a moment 
to anyone desiring or having real use for the 
information. 


FILES CONTAIN VARIED INFORMATION ON ELEC- 
TRICAL SUBJECTS. 


The electric rates, capacity, etc., of every cen- 
tral station in the United States supplying elec- 
tric light and power are card-indexed, and the 
electric codes of 28 states are on file. The enor- 
mous value of these files to the industry in re- 
search work, and in answering the varied ques- 
tions propounded by seekers of knowledge scat- 
tered broadcast, can be readily realized. In one 
month questions so widely diverging as special 
information on electric ranges and other appli- 
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General Manager J. M. Wakeman of Society for Electrical D> elcr ment in His New Office. 


October 9, 1920. 


Cffice of the Secretary-Treasurer of Society for Elec- 
trical Development. 


ances, information on thawing pipes by elec- 
tricity, suggestions for a speech to be made at a 
woman’s club and help in designing a booth at 
an electrical show, have been correctly answered 
and satisfactorily supplied. It is rare for the 
society to be unable to furnish requested in- 
formation. | 

An editorial staff is kept constantly occupied 
preparing news and educational articles for pub- 
lication in newspapers and periodicals. Booklets 
containing suggestions for sales campaigns, ad- 
vertising copy, window displays, etc., are dis- 
tributed and a “Monthly Sales Service” organ of 
illustrated newspaper advertisements, suggestions 
for circular letters, merchandising ideas and news 
copy is published for the use of members. The 
society has been in existence for the past eight 
years, and within the last six years has conducted 
several great publicity campaigns. It has safe- 
guarded the interests of the great electrical in- 
dustry from harmful advertising, injurious re- 
ports of fire and incorrect accounts of accidents 
alleged to be caused by electrical mishaps. Valu- 
able assistance is rendered to the central-station 
man, jobber and contractor-dealer in his mer- 
chandising problems, and to the public by col- 
lecting and disseminating useful electrical in- 
formation. 


CONFERENCES CO-ORDINATE WORK OF VARIOUS 
DEPARTMENTS. 


In order to insure close co-operation between 
the different departments of the society, and to 
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Statistical Department of Society for Electrical 
Development. 
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Weekly Meeting of Staff of Society for Electrical 
Development. 


co-ordinate its efforts with a view to securing 


the maximum results, a weekly staff conference 


is held. This conference is attended by the vari- 
ous members of the staff who are responsible for 
the different activities. At this conference the 
work of the society is planned, with everyone on 
the staff contributing their expert opinions and 
suggestions. If the plans are for any extensive 
campaign activity, they are submitted to the ex- 
ecutive committee for approval and, after pass- 
ing that committee, they are carried out by the 
staff under the guidance of the general manager, 
J. M. Wakeman. Mr. Wakeman’s previous 
broad experience fits him peculiarly and particu- 
larly for this work. 


FIELD MEN SUPPLY THE OFFICE ORGANIZATION ` 
WITH ACCURATE INFORMATION. 


Further development and execution of the 
plans form the topic for the weekly staff confer- 
ence which, from time to time, receives the per- 
sonal reports of the field representatives. Thus, 
the field men are able to keep the staff in close 
touch with the industry. Not the least important 
service rendered by the society to the industry 
has been the originating and popularizing of the 
slogan “Do It Electrically!’ which has become 
known from the Antipodes to Canada and from 
European countries to the Orient. 

The society, of which W. W. Freeman is presi- 
dent and Charles L. Edgar is chairman of the 
executive committee, is supported by subscrip- 
tions from central stations, manufacturers, job- 
bers and contractor-dealers. 
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View in Library of the Society for Electrical 
Development. 
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DIRECT AND DIFFUSED LIGHT FROM 
A FLOOR LAMP. 


Results of Tests to Determine Proper Proportions— 
From Paper Before Illuminating Engi- 
neering Society. 


By J. R. Cravartn. 


A room 16 ft. long by 12.5 ft. wide, having a 
nearly white ceiling, yellow walls, natural oak 
wood trim and floor, and a brown predominant 
rug, was used for the purpose of the testing of 
proper floor-lamp lighting. Direct light from 
the lamp was limited to a cone of about 38 de- 
grees from the vertical and was approximately 
constant. The lamp filament was 66.5 ins. above 
the floor. Indirect light was emitted from the 
top of the lamp in varying amounts through 
screens made of tracing paper, the number of 
thicknesses of which was varied to give. 15 ap- 
proximately equal steps. The general plan there- 
fore was to keep the direct component of light 
constant and vary the indirect component accord- 
ing to the tastes of the various observers who 
were tested. The tracing-paper screens were 
simply laid on top of the shade of the floor lamp 
and consequently acted both as absorbers and dif- 
fusers. With the screens removed the cut-off 
line of the cone of indirect light was about 28 
degrees above the horizontal. 

The shade of the lamp used consisted simply 
of a cylinder of heavy yellow drawing papers 
which gave a pleasing color effect. A cone of 
drawing paper was used inside the shade to pro- 
tect the observers from the white interior. An 
upright 200-watt lamp was used as a light source. 
The lamp as arranged gave a direct-light com- 
ponent of about 15 foot-candles. These as 
actually made involved the judgment, after nu- 
merous trials, of 25 different persons, both men 
and women and of various ages from 16 to 67 
years. Trials were made for general effect and 
for reading, and measurements of illumination 
were made in various places about the room. 

In conclusion Mr, Cravath states regarding 
the practical design of floor lamps: 

(1) A greater percentage of diffuse light 
would probably add to the comfort of reading. 
(2) The test room was lighter in general color 
than the average, so that more diffuse hght 
should be provided. (3) The general illumina- 
tion around the room called for by the results 
of these tests, while pleasing in general effect. 1s 
rather low for practical utility, for such pur- 
poses as occasional reading of a few lines, chang- 
ing of phonograph records, lighting pictures, etc. 

The distribution of light flux which proved to 
be the most popular show characteristics which, 
as far as the writer knows, are not possessed by 
any floor light on the market today. The chief 
peculiarities of this distribution are the small 
flux at and near the horizontal, and the large 
amount of flux below 40 and above 120 degrees. 

The total amount of light flux emitted from 
the unit (362 lumens) is surprisingly low, con- 
sidering the high degree of local illumination 
and the satisfactory general illumination of a 
room of this size. A 75-watt, 865-lumen lamp in 
a unit of 42% efficiency would give the 362 
lumens required. 


Vol. T7—No. 15. 


The majority of floor lamps, if of the um- 
brella type now in vogue, would give much less 
indirect component, and the direct component 
would generally be distributed over a much 
wider area, frequently at the expense of the eves 
of those sitting about the room facing it. At 
the same time, the intensity of the light near 
the lamp, for reading and sewing, would be 
much less. 


TEST OF ELECTROPNEUMATIC BRAKE 
SUCCESSFUL. 


Electrically Equipped Brakes on Pennsylvania Train 
Obviates Objectionable Slack Action 
Between Cars. 


One of the first trains equipped with the three- 
wire electropneumatic brake and telephone sys- 
tem to be operated over any railroad in the 
world is now in operation over the Tyrone divis- 
ion of the Pennsylvania railroad, between Ty- 
rone and Williamsport, Pa. The train was first 
taken over the division early in September, when 
the experiment with the new system proved to 
be a success. 

The object of the electropneumatic brake is 
to secure a rapid simultaneous application and a 
graduated or direct release of the brakes on all 
cars regardless of the length of the train, thus 
avoiding the objectionable slack action between 
cars. A turbogenerator, situated at the top of 
the smoke box, generates direct current at a 
pressure of 110 volts for actuating the electric 
magnets on the universary valve of each. When 
the engineman switches on the current and ap- 
plies the air brakes, he is enabled to make a 
quick, smooth and safe stop, and the objection- 
able slack action between the cars is avoided. 
In case trouble should develop in the proper op- 
eration of the electric feature, the engineman 
has but to open the switch on the circuit-breaker 
and operate the brakes pneumatically. 

Two of the coaches, the baggage car and the 
engine are fitted up with telephone wall sets. 
those in the coaches and the baggage car being 
placed on the inside at the front end, and the 
engineman’'s set within convenient reach on the 
inside of the cab. This puts the members of the 
crew in direct communication with one and an- 
other at all times. 

The engineman receives his telephone signal 
from a small electric horn—very similar to the 
electric automobile horn—placed over his head 
in the roof of the cab. The telephone signal in 
the coaches and baggage car is an electric buzzer. 
Should the engineman desire to communicate 
with any member of the crew he merely presses 
the button, takes down the receiver, and speaks. 
In one of the tests on the trial run the engineman 
called the conductor when the train was making 
6o mi. per hr., with the injector and safety valves 
working, and above all this din and roar, the con- 
versation was carried on without appreciable 
trouble. 

Those who accompanied the train on the initial 
trip were: Edward P. Black, traveling engine- 
man of the Tyrone division; J. B. Grosswege. 
J. W. Henry and D. A. West of the Westing- 
house Air Brake Co., Pittsburgh. 
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EDITORIAL COMMENT 


High Cost of Poor Lighting 


Much has been said about the cost of elec- 
trical construction, cost of maintenance. cost of 
operation and, in total, about the cost of good 
lighting. However, fully as much, if not more, 
can and should be said about the cost of poor 
lighting. This subject of poor lighting is one that 
deserves the attention of the entire lighting in- 
dustry as well as that of all industry. If poor 
lighting 1s costly, it 1s time to abandon it and 
adopt standards that are better and at the same 
time cheaper. The cost of poor lighting was 
treated in a most instructive manner in a paper 
presented by R. E. Simpson at the recent conven- 
tion of the Illuminating Engineering Society, and 
the following quotations were taken from this 
paper. 

“When a factory owner receives a bill from the 
gas or electric company, he feels that he has at 
least one definite item on which to base his over- 
head costs. Moreover, he doubtless notes with 
satisfaction that there has been little if any in- 
crease in the service rates during the last five 
vears and is duly thankful that, in this age of 
high costs, the prices of the gas and electricity 
that are necessary in his business have remained 
somewhere near the pre-war level. A closer 
analysis of the various factors entering into the 
overhead cost of production may disclose, how- 
ever, that owing to circumstances which are en- 
tirely within his control, he is not getting an 
adequate return for the money expended. A 
manufacturer should not be satished with his 
illumination, nor can he definitely ascertain the 
correct charge for that illumination, until he has 
proven conclusively that it is impracticable to 
increase the productive capacity of his plant, or 
to decrease the percentage of spoilage, damage 
to apparatus, intentional lost time, and the acci- 
dent rate, by varying the intensity levels or 
making other changes in his lighting system. 

“It has been definitely established that, ten years 
ago, approximately 24% of our industrial acci- 
dents were caused by poor lighting. In the inter- 
vening decade much progress has been made in 
the art of illumination and in promoting the 
safety of workers, with the result that this per- 
centage has been considerably reduced. 

“A complete survey of accident reports for the 
past year, such as was made for the year 1910, 
has not been made, but a rather limited observa- 
tion of reports, coupled with personal investiga- 


tion and study, leads to the conclusion that at the 
present time approximately 15% of our indus- 
trial accidents may be attributed to improper 
illumination. Even a cursory study of the sub- 
ject will reveal the fact that of late years only a 
minor percentage of what we may term lighting 
accidents are due to insufficient illumination. We 
find, instead, that accidents that may be charged 
to faulty illumination are mostly caused by con- 
tinued eve strain with its general detrimental ef- 
fect on our physical well-being, by sporadic but 
more acute eye strain, and by glare—all brought 
about by improper use of light sources.” 

Estimates made of the costs of industrial acci- 
dents designate a total annual sum of $300,000.- 
ooo as being chargeable to poor lighting. This 
amount 1s so large as to be almost unbelievable, 
representing a cost in excess of the entire an- 
nual bill for industrial lighting. With such a 
sum to work from, and check the costs of im- 
proved conditions against, surely there is ample 
room to carry out many improvements. The 
saving of even one-third of this total would be 
an economic gain of no small value to the coun- 
try. However, other factors fully as important 
and vital as the actual monetary loss due to acci- 
dents must be considered. Accidents, accom- 
panied by their resultant absence from duty, im- 
pose a vastly heavier burden on industry than 
the wages lost by injured employes. 

Other figures, representing a typical case, show 
an industrial plant as paying a monthly lighting 
bill of $375 and, at the same time, paying in the 
insurance premium a sum of $866 to cover the 
liability for accidents due to poor lighting. With 
such conditions prevailing, it seems evident that 
the various interests of the lighting industry 
would do well to get together and solve the light- 
ing problems of industry. There is room for 
profit to all branches of the industry in such a 
program. And, at the same time, there can be 
no hardship worked on anyone by the reduction 


- of accident-insurance costs. The insurance com- 


pany does not profit by the collection of pre- 
miums that are paid out for injury, the plant 
owner surely would rather pay lighting bills than 
insurance premiums, and employes prefer to work 
at full pay to being disabled at half-pay, or at 
any price. The problem is ready for solution, 
the cause is worthy, the profits to be made are 
substantial, and it is up to the industry to take 
advantage of the opportunity. 
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THE WEEK’S NEWS 


Reports of Important Meetings, Developments and Other Happenings of the Electrical 
Industry and Its Allied Interests 


JOINT MEETING OF N. A. E. I. AND 
ELECTRICAL CONFERENCE. 


The Electrical Conference and the National 
Association of Electrical Inspectors will hold a 
joint meeting of the Middle Department at 316 
Walnut street, Philadelphia, Oct. 12. The pro- 
ceedings will be opened at 10:00 a. m. by the 
Hon. J. Hampton Moore, mayor of Philadelphia. 
A. R. Small, of the Underwriters’ Laboratories, 
will speak on approved devices and the work of 
the laboratories in general, and Dana Pierce, 
vice-president of the Underwriters’ Laboratories, 
will talk on some laboratory and inspection prob- 
lems. “Safety to Life” will be the subject of an 
address by Dr. M. G. Lloyd, Bureau of Stand- 
ards. W. J. Canada, engineer of the National 
Electric Light Association, will thoroughly ex- 
plain Rule 15A. The meeting will also be ad- 
vised of the changes in the National Electrical 
Code, and will be told and shown how the neu- 
tral ground can be installed with much less cost 
than formerly, as well as other important fea- 
tures. On Tuesday evening there will be a ban- 
quet at the Hotel Adelphia. 


CONTRACTOR-DEALERS IN ANNUAL 
CONVENTION AT BALTIMORE. 


Reports of Committees at Early Executive Sessions 
Show Much Excellent Work Accomplished for 
Association During the Past Year. 


The twelfth annual convention of the National 
Association of Electrical Contractors and Deal- 
ers, in session at Baltimore Oct. 4-9, was the 
most beneficial and instructive meeting thus far 
recorded in the history of the association. It 
was crowded with business details from the fall. 
of the gavel on the opening of the first session 
of the executive committee until the adjourn- 
ment of the last session. 

Among the reports made at the first session of 
the executive committee was that of the commit- 
tee on cost data, of which Kenneth A. McIntyre 
was chairman. This committee has been ab- 
sorbed in an effort to procure time studies of 
electrical construction work on which to found 
basic cost data. While some progress was re- 
ported in the work of interesting members in the 
proposed plans, it was conceded that the time is 
not yet ripe for such time studies because of un- 
settled conditions involving labor costs and prices 
of materials. 

The report of the code committee, submitted 
by Chairman A. Penn Denton, with a supple- 
mental report by W. Creighton Peet, chairman 
of the association, indicated excellent work in 
adjusting complaints and furthering the interests 
of the members. Progress was reported by 
Chairman George M. Chapman, of the standardi- 


zation committee, in the campaign for standardi- 
zation of plugs and receptacles. 

Joseph A. Fowler, chairman of the committee 
on universal data and sales book, reported the 
issue since Jan. I, of 287 new and revised data 
sheets which were distributed to 2160 sales 
books, involving the handling of more than 600,- 
ooo sheets. The addition of the condensed ma- 
terial and appliance section to the data, supplied 
members since the first of the year, was also 
reported. 

Other reports were received from Robley S. 
Stearnes, chairman of the United States Cham- 
ber of Commerce committee; J. E. Sweeney, 
chairman of the credit and accounting commit- 
tee, and from J. A. Fowler, chairman of the lia- 
bility insurance committee. More complete de- 
tails of the convention will be reported in the 
next issue of ELECTRICAL REVIEW. 


MANY TOPICS DISCUSSED BY ILLUM- 
INATING ENGINEERING SOCIETY. 


Well-Arranged Program Proves Interesting and 
Beneficial to Delegates at Fourteenth Annual 
Meeting of Society. 


Evidence of widespread interest in illumina- 
tion and of the important part illumination plays 
in human endeavor and life was manifested in 
high degree at the fourteenth annual convention 
of the Illuminating Engineering Society, held this 
week at the Hotel Statler, Cleveland. Nearly 
300 members were registered at the convention, 
who, with their guests and representatives from 
practically all other-branches of the electrical 
industry, made a gathering that testified to the 
importance of electric lighting. The program in- 
cluded over 20 papers, dealing with a variety of 
subjects from the highly theoretical to the purely 
practical aspects of the art. The list of subjects 
was so well balanced and they were so well 
treated and discussed that it would be difficult to 
point to any one as featuring the convention. 

Intermingled with the eight technical sessions, 
held on the four days of the convention, was an 
entertainment program that rivalled in excellence 
any that has ever been enjoyed by the organiza- 
tion. The Electrical League of Cleveland, aided 
in great measure by the National Lamp Works of 
General Electric Co., and other Cleveland elec- 
trical concerns, provided facilities and entertain- 
ment for the delegates that added much to the 
success of the meeting. 

President S. E. Doane, in his opening address, 
stated that the past year has been marked with 
a growing knowledge on the part of the public to 
the need of better illumination. One of the 
paramount aims of the Illuminating Engineering 
Society is to increase that knowledge. The so- 
ciety has two functions: (1) to serve those 
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needing assistance in lighting problems, and (2) 
to serve as a medium for those who wish to help 
mankind by improvements in lighting. Mr. 
Doane spoke of plans to improve the Transactions 
of the society in order to disseminate informa- 
tion more rapidly. It is proposed to issue bulle- 
tins, including symposiums, compilations, etc., 
for the benefit of members, and also to furnish 
to educational institutions and to industrial or- 
ganizations records and information on subjects 
within the scope of the society. 

Mr. Doane also pointed out that the need of 
better illumination was being successfully dem- 
onstrated, but that there should be augmented 
efforts along this line. The importance of the 
illuminating engineer is becoming generally 
realized, but there is necessity for his financial 
recognition. 


REPORTS OF OFFICERS. AND COMMITTEES SHOW 
Muc PROGRESS DURING THE YEAR. 


The report of General Secretary Clarence L. 
Law was read by Assistant Secretary Sherwood, 
and referred, in the main, to the progress made 
in membership. There has been a substantial 
gain during the year, bringing the total to a point 
greatly in excess of pre-war figures. The poten- 
tial feld for members is enormous, and plans for 
a membership campaign were outlined. An 
amendment was proposed providing for student 
members. 

The report of the committee on progress, pre- 
sented by F. E. Cady, chairman, was a classic in 
its content and completeness as to the most im- 
portant developments in the illuminating field 
during the year. Among the advances mentioned 
were the improvements made in the mechanical 
perfection of incandescent lamps. Increase in 
the use of electricity for illumination was shown 
by data from central stations giving a growth of 
residential customers in the United States from 
3,434,900 in 1915 to 6,517,600 in 1920, and of 
commercial lighting customers from 1,085,900 in 
IQI5 to 1,675,900 in 1920. Magnitude arc lamps 
have been improved by use of a flattened elec- 
trode. The Moore tube gaseous-conductor lamp 


_has been developed for 220-volt circuits, without 


the use of any auxiliary starting device. Special 
attention has been given to improvements in uni- 
formity of dimensions of automobile lamps, and 
also to incandescent lamp equipment for motion- 
Picture projection. 

Highway lighting has received a decided im- 
petus through the interest of the Good Roads 
Association, and there has been a general tend- 
ency to again take up in various municipalities 
the installation of street-lighting equipment. The 
tendency, except in units mounted 25 to 30 ft. 
above the street, is towards the use of standards 
surmounted with single globes. Interior lighting 
received added consideration, the need for main- 


-tenance being emphasized. The candelabra fix- 


ture has been the dominating idea of the year in 

the development of residential lighting units. 
Very little has been reported on the subject of 
Photometry during the year, what has appeared 
mg in the nature of apparatus and methods 
Or special purpose instead of the ordinary meas- 

urement of luminous sources. 

n connection with lighting’ legislation, the 
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Ohio industrial code was adopted and the Wis- 
consin code was put into effect for existing as 
well as new installations. 

The report of the committee on education, 
Prof. F. C. Caldwell, chairman, gave an outline 
of progress in the movement to educate the pub- 
lic in lighting. The field was classified as (1) 
the college student group; (2) those whose pres- 
ent occupation places them in need of informa- 
tion about illumination; (3) school children, and 
(4) the light-using public. Plans for reaching 
these fields were given in the report. 

C. H. Sharp presented the report of the com- 
mittee on automobile headlighting specifications, 
stating that numerous states had adopted the 
I. E. S. system. Conclusion was made to the 
effect that education of the public was necessary 
to enforce the regulations. The report was dis- 
cussed by Messrs. Engle, Hoeveler and Cravath, 
the former speaking of the effect of glare and 
kinds of lenses. Mr. Hoeveler spoke of the pro- 
cedure in Wisconsin in enforcing laws pertain- 
ing to headlights, while Mr. Cravath said it was 
necessary to perfect devices permitting adjust- 
ment of the beam of light. W. F. Little showed 


by means of slides the effects of different kinds 


of headlights at specification points on a road. 
George H. Pinckney said glare could never be 
entirely eliminated. In closing the discussion 
Dr. Sharp said the construction of headlights is 
somewhat faulty and that the committee’s en- 
deavor is to advocate the best use of light, elim- 
inating all objectionable features possible. 
Following the discussion, H. H. Magdick and 
Howard Karg presented a survey of voltage con- 
ditions in automobile lighting. Measurements 
were made of the voltage at each of the lamp 


positions of 55 automobiles representative of dif- 


ferent makes of lighting systems. The conclu- 
sions reached were that there is need for greater 
standardization and better selection of generator 
and battery capacities, further standardization 
of generator characteristics, improved switches 
and sockets, more rigid standards as to material 
and assembly of parts, and the development of 
a regulator to reduce voltage variation. 


DISCUSSION OF THE VARIOUS THEORIES OF LIGHT 
AND Its TRANSMISSION. 


In a paper on “Modified Views on the Theory 


of Light,” presented by Dr. E. F. Nichols at the 


Tuesday morning session, he discussed the cor- 
puscular or projectile theory and the wave theory, 
together with effect on them of theories advanced 
during the past 25 years in correlated fields. He 
concluded with the statement that more is known 
about light than ever before, but that the theoreti- 
cal physicist has yet a very hard task and an 
even greater opportunity to connect up the new 
knowledge with the old, and harmonize both into 
a comprehensive and authoritative theory of light. 

In the discussion, Dr. Louis Bell said it was a 
struggle with minute mechanisms, the funda- 
mentals of. which are not known and which would 
probably reveal a fineness of structure far beyond 
the atomic and electron theories. 

“Some Applications of the Photoelectric Cell 
to Practical Photometry” was the title of a paper 
by W. E. Story. The method described offers 


‘the advantage of freedom from personal judg- 
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ment of the operator; flexibility of sensitivity 
over a considerable range: possibility of control- 
ling large quantities of energy through operation 
of relays by the amplified cell current, and auto- 
matic registering of changes of illumination with 
change of distance, area, shape, etc. The limita- 
tions of the cell are (1) a gradual change of 
sensitivity with time; (2) a color sensitivity dif- 
fering from that of the eye, and (3) difficulties 
of insulation usually met with small electrical 
currents. The discussion, participated in by 
Messrs. Sharp, Gage and Cady, was concerned 
chiefly with the manner of handling the cell and 
the fact that measurements were not made m 
absolute terms. Mr. Story answered that the 
photoelectric cell method is designed for the pur- 
pose of determining relative quantities of light. 

A paper on “The Optical Principles of IHu- 
minating Engineering,” by P. G. Nutting, was 
read by title. The paper dealt with the inter- 
relation between optical and illumination princi- 
ples, which were summarized as follows: (1) 
The number, character and intensities of light 
sources determine, by well-known optical prin- 
ciples, the illumination; (2) the nature and in- 
tensity of the illumination, together with the re- 
flecting and transmitting power of the objects 
illuminated, determine the brightness and con- 
trast in the objects viewed; (3) brightness and 
contrast in the field of view determine luminous 
flux density at the retina, and (4) the character, 
intensity and distribution of luminous flux density 
at the retina, with the receptive processes of the 
retina, determine the nature of the sensation 
produced. 

A procedure whereby the reflection factor of 
any surface, whether matte or glossy, may be 
measured by an absolute method was described 
by C. H. Sharp and W. F. Little in a paper on 
“Measurement of Reflection Factors.” The test 
results confirm the validity of the method, but 
further theoretical and experimental work is 
necessdry to determine the best conditions as to 
size of sphere, lighting, photometric arrange- 
ments, etc., for obtaining the highest precision. 
For ordinary industrial purposes the results are 
satisfactory. The fact that measurements can 
be made on very small samples is an advantage 
of considerable importance. 


MEASUREMENT OF DIFFUSE REFLECTION FACTORS. 


The measurement of reflection factors of sur- 
faces such as walls and ceilings is of value in 
planning lighting installations, and previous to 
this time there has been no accurate and con- 
venient instrument for this purpose. Several 
methods have been used, but most of them have 
been incorrect on account of an erroneous value 
assigned to the standard surface. In a paper on 
“A Simple Portable Reflectometer of the Abso- 
lute Type,” by A. H. Taylor, was described an 
instrument which does not require a reproducible 
standard surface. It consists of a hollow sphere 
with a segment of the surface cut off. It is 
painted white inside, and) light is projected 
through a small hole in the wall onto the sphere 
wall or onto the test surface over the opening. 
It can be adapted to use with any portable 
photometer and gives absolute reflection factors. 

G. M. J. Mackay presented a paper on 
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“Knowns and Unknowns of Light Production,” 
a theoretical discussion of methods of light pro- 
duction and efficiency of illuminants. 

At the Tuesday afternoon session the commit- 
tee on papers presented a preliminary draft of a 
paper on “Knowns and Unknowns of Illum- 
nating Principles,” which gave established, indi- 
cated and undetermined definitions of -such terms 
as intensity of illumination, direction of light. 
shadows, brightness, color, glare, etc. The paper 
is subject to criticism by the members of the 
society and will be published later in revised 
form. 

This paper was followed by one on “The Effect 
of Variations in Intensity of Illuminations on 
Functions of Importance to the Working Eye.” 
by C. E. Ferree and Gertrude Rand. Intensity 
is only one of the lighting factors which influ- 
ence the functional powers of the eye. One effect 
of increase of intensity may be obtained for a 
good installation, while a quite different effect 
may be obtained for another installation where ° 
the increase of intensity is accompanied by an 
increase in the number or the brilliancy of the 
bright surfaces in the field of view. The paper 
dealt with conditions in which the increase in 
intensity did not result in the introduction of 
harmful glare. Wide ranges of intensity were 
employed and the effect on other functions of 
importance to the working eye were investigated. 
such as acuity, power to sustain acuity, speed of 
discrimination, and speed of adjusting the eye 
for clear seeing at different distances. The 
effect of increase of intensity was measured on 
normal eyes and on eyes with small errors in 
refraction of a type and amount of frequent 
occurrence. 

Bassett Jones caused considerable comment 
with his paper on “Brightness,” in which he ques- 
tioned the validity of present methods for meas- 
uring and determining units used in illuminating 
engineering. Is brightness a function of lumi- 
nous objects or is it a function of the observers 
visual experience of such objects? His conclu- 
sions were that the objective brightness of lumi- 
ous objects should be treated independent of 
the sensibility of an observer’s eye, and that a 
direct relation between the brightness of a source 
and the brightness of the illuminated object 
should be provided. The chief discussion 
of the paper consisted of a written communica- 
tion by Dr. A. S. McAllister. 


llictt) LIGHTING STANDARDS DISCUSSED AND 
‘ DEMONSTRATED, 


A session was held Tuesday evening at Nela 
Research Laboratory, at which was presented a 
paper on “Central-Station Methods for Securing 
High Lighting Standards in Stores and Homes, | 
by O. R. Hogue, J. J. Kirk and E. D. Tillson. 
Commonwealth Edison Co., Chicago. Results of 
the residential lighting survey made last year in | 
Chicago were fully outlined, and then methods of 
improving existing installations and fixtures were 
demonstrated by actual fixtures and by lantern 
slides. 

A demonstration of lighting effects in the home 
and the effect of color of light in industry and 
art was given, together with the demonstration 
of industrial lighting. Motion pictures on various 
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lighting subjects were shown, the evening's pro- 
gram concluding with an inspection of the auto- 
matic bulb-blowing machines at the Pitney Glass 
Division of the National Lamp Works. 

The results of preference tests, made by 25 
observers, as to the most pleasing proportions of 
direct and diffused light from. a floor lamp under 
certain specified conditions in a given living room 
were stated in a paper on “Pleasing Proportions 
of Direct and Diffused Light from a Floor 
Lamp,” by J. R. Cravath. Direct light under the 
lamp was constant and the diffuse light varied. 
Curves and tables showed the range of illumina- 
tion and brightness offered, the proportions pre- 
ferred and the distribution of the light flux about 
the lamp with the most popular proportions. 

S. G. Hibben gave some very practical sugges- 
tions in his paper on “Some Out-of-the-Ordinary 
Applications of Industrial Lighting,” showing 
methods of mounting reflectors and lamps in 
places not readily accessible, of allowing for 
clearances of cranes in steel mills, special fixtures 
for lighting acid plants and powder mills, and 
other examples of departures from the usual 
practice in installing lighting equipment. In dis- 
cussing the paper, Bassett Jones spoke of the dis- 
advantages of too much window space in facto- 
ties and its effect on the artificial lighting. J. R. 
Cravath said factory owners should whiten the 
interior walls of building to get rid of contrasts 
in lighting. J. Daniels pointed out the necessity 
of familiarity with Code regulations in making 
factory installations. Others who discussed the 
paper were Otis L. Johnson, Davis Tuck and 
H. B. Anderson. 

Improved methods of illuminating motion- 
picture theaters. were given by L. A. Jones in a 
paper on that subject. Recommendations as well 
as layouts for a typical theater were included. 
Dr. Gage brought up the question of whether or 
not it is desirable to provide a slight degree of 
illumination for the audience, and F. E. Cady 
spoke of the distraction caused by musicians’ and 
exit lamps. 

The society’s work among other organizations 
was summarized in the report of the committee 
on reciprocal relations, presented by Ward Har- 
rison, chairman. This committee was created 
during the year and has already done much valu- 
able work, to the benefit of other industries as 
well as the lighting industry. George H. Stick- 
ney said there remained a great deal for the com- 
mittee to do, that its field of endeavor was un- 
limited. He urged co-operation with the lighting 
fixture manufacturers to get an interchange of 
views on common subjects. There is much that 
the sections of the society can do in their indi- 
vidual localities. Others who commented on the 
work were A. D. Curtis and J. D. Israel. 


Economic Losses RESULTING FROM Poor 
ILLUMINATION. 


The influence that color will play in the art of 
illumination was clearly shown in a paper on 
“Recent Applications of Color in Lighting,” by 
A. D. Curtis and J. L. Stair. Use of color in 
theaters and show windows was described. as 
well as fixtures. Discussing the paper, 
S. G. Hibben spoke of progress made in this 
direction in Europe. J. R. Cravath called atten- 
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tion to the practical points in connection with 
color lighting, stating it was necessary to change 
colors frequently or localize the color. Norman 
Macbeth also commented on the paper. 

Statistics on the economic loss caused by poor 
lighting in this country were given in R. E. Simp- 
son's paper on “The High Cost of Poor Light- 
ing.” He stated there is a loss of $300,000,000 
annually, due to accidents resulting from poor 
lighting. He made a number of recommenda- 
tions for alleviating conditions. 

An illuminometer which will measure candle- 
power, millilamberts and foot-candles to a rea- 
sonable degree of accuracy, which is readily 
portable, and which can be obtained for a nomi- 
nal price was described by Davis Tuck in a paper 
on “A New Form of Portable Light Meter.” A 
feature of the instrument is its compact construc- 
tion, it being 12 ins. long with a maximum diame- 
ter of 2.125 ins.; its weight is 1.5 Ibs. The 
principle involved is that of the inverse-square 
law. Ward Harrison and George H. Stickney 
commented on the degree of accuracy obtained 
with the instrument, its usefulness and handiness, 
and also on the fact that it gives definite values. 
Prof. F. C. Caldwell and J. A. Hoeveler spoke 
of the use that could be made of the instrument 
in connection with enforcing lighting codes. Dr. 
Louis Bell predicted that the perfection of the 
instrument would prove a decided step ahead for 
the lighting mdustry. 


Trivp ro NELA PARK MADE FOR DEMONSTRATION 
oF Factory LIGHTING. 


J. B. Wilson told of the methods employed by 
his company in obtaining industrial lighting busi- 
ness in Massillon, O., m a paper on “Central- 
Station Experience in the Improvement of Fac- 
tory Lighting.” A delegation of general man- 
agers and superintendents was taken to witness 
the demonstration at Nela Park, the result of 
which was a very decided tendency toward bet- 
tering the equipment of factories in that city. 
The paper was discussed by Messrs. Merrill, 
Fitzpatrick and Caldwell. 

Thursday morning’s session was held in the 
rooms of the Cleveland Electrical. League. The 
first paper was on “Department Store Illumina- 
tion,” by J. Daniels, Edison Electric Hluminating 
Co. of Boston, who gave the results obtained in 
a survey of Boston, New York, Philadelphia and 
Newark stores. It was found that intensities 
ranged from 1 to 6 foot-candles, and that. as a 
general rule, most of the stores were greatly 
under-lighted. The result of the survey has been 
that most of the Boston establishments have had 
their lighting improved, with consequent added 
load for the central-station company. D. McF. 
Moore, in discussing the paper, said central- 
station companies should furnish foot-candles 
instead of watts, and arrangements should be 
made to furnish light and maintenance at a def- 
inite figure. Dr. Louis said the paper indicated 
the beginning of a big drive by central-station 
companies for better lighting. He pointed out 
the advantage of the foot-candle-meter in making 
class surveys. Norman Macbeth cited some diffi- 
culties in making a similar survey. 

Methods of improving existing fixtures and 
securing new business were given in an illus- 
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trated paper by O. R. Hogue, J. J. Kirk and 
E. D. Tillson, Commonwealth Edison Co., Chi- 
cago. The standardization of fixtures for use in 
the ordinary small store has proved an important 
factor in the development of this business. Sam- 
ples of these fixtures were on exhibition. In the 
discussion, A. L. Powell said the paper illus- 
trated very well the purpose of the lighting sales 
bureau of the National Electric Light Associa- 
tion, and expressed the hope that those interested 
would come to a better realization of the advan- 
tages to be gained in standardizing fixtures for 
small stores. Others who participated in the dis- 
cussion were Messrs. Kelly and Caldwell. 

A. L. Powell and J. H. Kurlander presented a 
comprehensive paper on the lighting of shoe fac- 
tories, pointing out the difficulties encountered 
and their solution by means of correct arrange- 
ment and selection of modern light sources. 
Numerous slides were shown to illustrate installa- 
tions and a layout for a typical factory was pre- 
sented. The discussion, participated in by 
Messrs. Holden, Israel, Caldwell and Kelly, con- 
cluded the program of papers. 

President Doane introduced Gen. George H. 
Harries, president-elect of the society, whose 
term of office began Oct. 1 but who did not as- 
sume his duties at that time owing to the post- 
ponement of the convention. General Harries 
spoke of the progress made by the society and 
called for a concerted effort to further the work 
during the coming year. 

J. D. Israel, chairman of the committee on the 
president’s address, called particular attention to 
the suggestion for an educational campaign 
among private concerns and individuals as to the 
advantages to be gained by better lighting, and 
H. F. Wallace submitted the report of the reso- 
lutions committee, which gave expression of the 
appreciation of the society to the various com- 
mittees, concerns and individuals contributing 
to the success of the convention. 

The entertainment provided for the delegates 
was of particularly noteworthy character. Start- 
ing with President Doane’s reception Monday 
evening there was interesting diversion provided 
for every moment outside the convention hall. A 
dinner and dance at Nela Park Tuesday evening 
was followed by the annual banquet Wednesday 
evening. On the latter evening a novel feature 
was the exhibition of lighting units typical of the 
Greek, Roman, Renaissance, Colonial and other 
periods. Following the close of the convention, 
General Harries addressed a joint meeting of the 
Cleveland Electrical League, the Cleveland Engi- 
neering Society and the IHuminating Engineering 
Society, telling some of his experiences in Europe 
following the signing of the armistice. 


FIXTURES COMMITTEE MEETS WITH 
I. E. S. COMMITTEE. 


At the recent convention of the Illuminating 
Engineering Society in Cleveland, Oct. 4-6, the 
National Council of Fixture Manufacturers was 
represented by a committee composed of Fred R. 
Farmer, Charles H. Hofrichter and W. R. 
McCoy. This committee met with M. Luckiesh, 
A. L. Powell and S. G. Hibben of the Illuminating 
Engineering Society to discuss the various prob- 
lems involved in fixture design and its relation to 
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illumination. No definite action was taken, but 
points of difference between the engineers and 
manufacturers were taken up and a decided in- 
clination to co-operate was evidenced. The manu- 
facturers were anxious to learn what could be 
done to improve their product. The engineers 
were shown that the fixture manufacturers did 
not always make the glassware for their prod- 
uct. As an aid to design, the engineers volun- 
teered to arrange a demonstration of the proper 
methods of fixture trimming. Arrangements 
were made for the Illuminating Engineering So- 
ciety to have an exhibit at the Buffalo exposition 
of the fixture manufacturers. Another meeting 
of the joint committee will be held Nov. 11, in 
New York City. 


CANADIAN MARCONI AND GENERAL 
ELECTRIC INTERESTS MERGE. 


Following upon the merging in the United 
States of the American Marconi Co. and the radio 
interests of the General Electric Co. under the 
name of the Radio Corporation of America, an- 
nouncement is made of a similar merger effected 
between the Marconi Wireless Telegraph Co. of 
Canada, Ltd., and the Canadian General Electric 
Co., a separate company from the American 
General Electric Co. The capital of the con- 
solidated company will be increased for the pur- 
pose of acquiring valuable patents controlled by 
the Canadian General Electric Co. and for addi- 
tional working capital. 

The officers and directors of the newly merged 
company are: President, Frederic Nicholls; vice- 
presidents, William Marconi, A. E. Diment and 
Robert Bickerdike; managing director, A. H. 
Morse; Sir William MacKenzie, Godfrey C. 
Isaacs, G. M. Bosworth and C. G. Greenshields. 


MEETINGS OF ELECTRICAL 
SUPPLY MANUFACTURERS. 
The Associated Manufacturers of Electrical 


Supplies announces that the regular fall meetings 
of the various sections will be held in the associa- 


FALL 


tion rooms in New York City during the week of 


Oct. 18, the specific dates and hours to be an- 
nounced later. The following section chairmen 
have been elected: 

Air circuit breakers, G. A. Burnham, of the 
Condit Electric Manufacturing Co., Boston; at- 
tachment plugs, A. H. Fleet, of the Cutler- 
Hammer Manufacturing Co., Milwaukee; ar- 
mored conductor and metallic flexible conduit. 
G. F. Holly, of the Youngstown Steel & Tube 
Co., Youngstown, O.; carbon, J. F. Kerlin, of 
the Corliss Carbon Co., Bradford, Pa.; electrical 
porcelain, J. E. Way, of the R. Thomas & Sons 
Co., New York City; fan motors, Clinton Spark. 
of the Sprague Electric Works, New York City: 
fuses, C. A. Bates, of the Bryant Electric Co., 
Bridgeport, Conn.; heating appliances, F. D 
(Goode, of the Cutler-Hammer Manufacturing 
Co., Milwaukee; industrial lighting fixtures, 
W. D. Stecle, of the Benjamin Electric Manu- 
facturing Co., Chicago; knife switches, J. H. 
Trumbull, of the Trumbull Electric Manufac- 
turing Co., Plainville, Conn.; lamp receptacles 
and sockets, H. R. Sargent, of the General Elec- 
tric Co., Schenectady, N. Y.;ine material, Louis 
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McCarthy, of the Macallen Co., Boston; metal 
molding, C. E. Corrigan, of the National Metal 
Molding Co., Pittsburgh; molded and formed 
insulation, Joseph Rockhill, of the General In- 
sulate Co., Brooklyn, N. Y.; non-metallic con- 
duit, Russel Dart, of the Alphaduct Co., Jersey 
City, N. J.; outlet boxes, G. H. Sicard, of the 
Pratt-Chuck Co., Frankfort, N. Y.; panelboards 
and switchboards, C. E. Wilson, of the Sprague 
Electric Works, New York City; signaling ap- 
paratus, T. W. Hess, of the Holtzer-Cabot Elec- 
tric Co., Boston; snap switches, S. P. Williams, 
of the Hart & Hegeman Manufacturing Co., 
Hartford, Conn.; wire and cable, LeRoy Clark, 
of the Safety Insulated Wire & Cable Co., New 
York City; rigid conduit, C. E. Corrigan, of the 
National Metal Molding Co., Pittsburgh. 


FUEL ECONOMY DISCUSSED BEFORE 
CHEMICAL EXPOSITION. 


A paper on “Burning Coal at 100% B.t.u. 
Efficiency,’ by W. O. Rankin, Quigley Fur- 
nace Specialties Co., was one of the features of 
the Sixth Exposition of Chemical Industries 
held Sept. 20-25 in the Grand Central Palace, 
New York City. Other papers of interest to the 
central-station or industrial-plant manager were 
as follows: “Saving Fuel by Controlling Chimney 
Losses,” by F. E. Uehling, Uehling Instrument 
Co.; “Fluid Heat Transmission,” by Alexander 
B. McKechnie, Parks-Cramer Co.; “Producer 
Gas and the Modern Mechanical Producer,” by 
W. B. Chapman, Chapman Engineering Co.; 
“Refractory Cement: Life Insurance for a Fur- 
nace,” by F. W. Reisman, Quigley Furnace Spe- 
cialties Co.; “Preventing Conduction and Radia- 
tion Heat Waste,” by S. L. Barnes, Armstrong 
Cork Co.; “Increasing Conduction and Reducing 
Fuel Consumption,” by W. R. Van Nortwick, 
The Roto Co.; and “The Reason for Fuel Saving 
in the Dressler Kiln,” by Conrad Dressler, 
American Dressler Tunnel Kilns, Inc. 


N. E. L. A. RECOMMENDS RULES FOR 
ALL STATE COMMISSIONS. 


At a recent meeting in Chicago the Inductive 
Interference Committee of the Technical Section 
of the National Electric Light Association recom- 
mended that the California rules pertaining to 
inductive interference, or similar rules wherever 
possible, be adopted as a basis by the North 
Dakota Utilities Commission and the commis- 
sions of other states. 

The Safety Committee, which was in session 
at the same time, recommended that state utility 
commissions adopt and put into practice the Na- 
tional Safety Code, 1920 edition, in place of in- 
dividual state codes. It was pointed out by the 
committee that state commissions, by using the 
National Safety Code, could protect themselves 
and local companies by the customary saving 
clauses. It was further urged that the general 
adoption of the code would put the rules into 
actual practice so that results of their operation 
could be noted and used as a basis for any de- 
sirable changes next year. 

Following these recommendations the railroad 
commissioners of North Dakota have not only 
adopted the California inductive interference 
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rules but have adopted that portion of the Na- 
tional Safety Code which pertains to overhead 
line construction. 


PACIFIC GAS & ELECTRIC CO. TO 
INSTALL NEW EQUIPMENT. 


The Pacific Gas & Electric Co., San Francisco, 
has let the contracts for two 40,000-hp., single- 
runner, vertical-shaft turbines and all generating 
equipment for Fall River station No. 1 of the 
company's Pit river development in the Shasta 
district of California. Allis-Chalmers, Milwau- 
kee, will furnish all the generating equipment and 
the Westinghouse Electric & Manufacturing Co. 
wiil supply the seven transformers. 

The new units will operate under a 425-ft. 
head. The generating equipment includes two 
35,000-kv-a. hydroelectric generators for 90% 
lagging power-factor, 3-phase, 60 cycles, 11,000 
volts, 367 r.p.m., with direct-connected exciters 
and a 225-kw. motor-generator set. The seven 
transformers will be single-phase, 16,667-kv-a., 
oil-insulated, water-cooled, outdoor type wound 
for 127,000 volts high-tension and star-connected 
tor 220,000 volts. 


THE UTILITIES COMMISSION LAW 
STRONGLY SUSTAINED. 


The Western Society of Engineers has re- 
cently completed a survey of public-utility regu- 
lation by state commission, and its conclusions 
strongly sustain the wisdom of the present law 
as of great benefit to the public and investors 
in the securities of public utility concerns, The 
report in part states: “Any attempt to impair 
the usefulness of the commission, to abridge its 
powers, and especially to go back to the old era 
of political control of utilities in vogue prior to 
the time when commission regulation became the 
law, would be a distinct step backward—a grave 
menace to the industries of the state and to its 
people.” 


OFFICERS OF SAN FRANCISCO SEC- 
TION, A. I. E. E. 


The San Francisco Section of the American 
Institute of Electrical Engineers has elected the 
following officers for the year 1920-21: J. P. 
Jollyman, Pacific Gas & Electric Co., chairman ; 
W. B. L’Hommedieu, Westinghouse Electric & 
Manufacturing Co., vice-chairman; J. J. Reed, 
Pacific Telephone & Telegraph Co., chairman of 
the membership committee; W. B. L'Homme- 
dieu, chairman of the papers committee; Allen 
G. Jones, General Electric Co., San Francisco, 
Cal., secretary. 


ACTIVITIES OF ELECTRICAL SUP- 
PLIES ASSOCIATION. 


A meeting of the Heating Appliance Section 
of the Associated Manufacturers of Electrical 
Supplies was held Oct. 7, at which many matters 
of importance were considered. The regular 
fall meetings of the sections will be held during 
the week commencing Oct. 18 in the association 
rooms, 30 East 42d street, New York City. The 
Electrical Porcelain Section held its first meeting 
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since the summer on Sept. 22. J. E. Way, R. 
Thomas & Sons Co., was again re-elected chair- 
man of the section, with F. L. Bishop, Hartford 
Faience Co., secretary, and Herbert Sinclair, 
Star Porcelain Co., treasurer. The board of 
governors held a meeting Sept. 24 and transacted 
a large volume of business. The board is now 
planning an additional line of activities for the 
sections and several new sections are contem- 
plated. 


SUPERPOWER SYSTEM SUBJECT OF 
N. Y. E. S. LECTURE. 


“The Superpower System” was the subject 
of a lecture by William S. Murray, chairman of 
the Federal Superpower Survey, at a meeting, 
Oct. 7, of the New York Electrical Society. The 
subject was advanced as a logical answer to 
the immediate future power requirements of the 
country. It was pointed out that the present 
form of power generation is so inadequate, as 
well as uncorrelated, to meet the imminent rail- 
way and industrial expansion, that progress in 
these departments of national life is unques- 
tionably being impeded. The superpower sys- 
tem of the government was offered as the logical 
and effective remedy of the present situation. 


COAL HOARDING CHARGED IN IN- 
DICTMENT AGAINST UTILITY. 


The Brooklyn Edison Co. Is Accused of Hoarding 
50,000 Tons of Coal and Having Contracts 
for an Additional 50,000 Tons. 


= Indictments voted on Oct. 4 charge the Brook- 
lyn Edison Co. with hoarding coal and of violat- 
ing the Lever act. The charges, it appears, are 
the result of the effort on the part of the com- 
pany to secure the coal required to carry on its 
winter's business. It was said that the price 
paid for some of the coal purchased was higher 
than it might have been secured for. 

In a statement by Mathew S. Sloan, president 
of the Brooklyn Edison Co., he said: 

“Our company learns for the first time that it 
is a crime under the Lever act for a public-utility 
company to have on hand enough coal to take 
care of its needs. We have no excuses to make 
and are proud of our ability to obtain enough 
coal to take care of our datly requirements and 
to build up an adequate reserve to assure the 
people of Brooklyn of a constant and uninter- 
rupted supply of electricity.” 

The statement says that no coal had been re- 
ceived from the Adelphia Coal Co. except under 
a charter dated in 1914, and at a price below the 
market price for coal of a similar grade at the 
time. 

“Payments by the Edison Company to the 
Adelphia company, mentioned in the indictment, 
were for coal delivered and for no other purpose. 

“Our company has bought coal at competitive 
market prices, and we have not paid higher 
prices for coal than we were forced to pay be- 
cause of market conditions.” 

Mr. Sloan asserts that an investigation con- 
vinces him that Walter F. Wells, vice-president 
and general manager, 1s blameless. 
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Mr. Wells says he welcomes the opportunity 
to “demonstrate the propriety” of his official 
acts. 

“I know nothing about the transaction with 
respect to which I am accused, except that in my 
service as vice-president of the company I know 
that coal was purchased from the Adelphia com- 
pany, and that the prices were less than similar 
coal cost us from other sources.” 


BANKERS HEAR REPORT ON PUBLIC 
UTILITY SECURITIES. 


Chairman of Public Service Securities Committee of 
N. E. L. A. Presents Pertinent Facts on Utility 
Conditions at Bankers’ Convention. 


“Much has occurred during the period of re- 
construction following the armistice and notably 
in the last year tending towards the fixing of the 
status of public utility securities among the 
premier investments of the country,” declared 
O. B. Willcox, chairman of the Committee on 
Public Service Securities of the National Elec- 
tric Light Association, in his report to the Invest- 
nient Bankers Association of America in conven- 
tion at Boston, Oct. 5. “The operation of public 
regulation, the high costs of labor and materials. 
and of money, the shortage of labor, the conges- 
tion in transportation, and the great industrial 
activity of the country, while leading to embar- 
rassments and difficulties, on the other hand have 
all helped to the better understanding of the 
status of utilities in modern industrial life, and. 
therefore, helped towards the sound solution of 
their problems,” continued Mr. Willcox. 

“Increased requirements for service of all kinds 
of utilities, inevitably resulting from industrial 
conditions, have forced public recognition of the 
fact that utilities are no longer either con- 
veniences or luxuries, or merely private enter- 
prises of interest only to their owners, but neces- 
sities for the public welfare, and the public is 
now realizing that these utilities must keep pace 
with the development of communities of the 
country. 

“Under regulation which now prevails through- 
out the country the reward to capital invested in 


ts utilities is limited to a fair and reasonable 


return. The large and speculative profits offered 
by unregulated enterprises being entirely elim- 
inated, the money of speculators will not flow 
into public utilities. Only those seeking invest- 
ments with limited return will provide the capital 
required, and those who are content with a lim- 
ited return must also be assured of the safety of 
their principal and the certainty of the promised 
income. The public, therefore, in regulating its 
utilities has at the same time assumed responsi- 
bility for both protecting the capital invested in 
public service and assuring its reward in the 
form of interest and dividends. 

“During the past year some of the conspicuous 
happenings tending towards the fixing of the 
status of public utility securities through better 
appreciation of the economic and financial prin- 
ciples involved have been the Federal Railroad 
Act of 1920, the Interstate Commerce decision 
raising freight and passenger rates on steam rall- 
roads, the Federal Water Power Act, the report 
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of the Federal Street Railways Commission, and 
the recent referendums of the Chamber of Com- 
merce of the United States. 


ADVANTAGES OF NEw WatTer-Power Law. 


“For many years the federal laws respecting 
the acquisition of title to water powers and water- 
power sites on navigable streams and on public 
‘lands, and the forest and other reserves, made 
the financing of such projects impossible. The 
Federal Water Power bill was finally passed by 
both houses of Congress and received the Presi- 
dent's approval. The advantages of the new 
Federal Water Power law are, that it provides 
for the acquisition of title to water power sites 
in the form of 50-year permits upon declared 
conditions and revocable only by legal proceed- 
ings, and for repayment of the net investment if 
the hcense is not renewed. 

“It remains to be seen whether the newly 
created water power commission will encourage 
or discourage the investors of the United States 
in the development of our water powers which 
are second to none in the world, and which under 
reasonable administration of the new water pow- 
er laws would stimulate the conversion of our 
raw materials into finished products for home 
consumption and foreign trade. 

“It is estimated that the railroads use 20% of 
all coal produced in the country; that coal alone 
represents more than one-third of the country’s 
total freight; and that the mining and trans- 
portation of coal requires the labor of 1,500,000 
men and the use of 1,000,000 freight cars and 
40,000 locomotives. 

“In its interim report No. 5, this committee 
discussed the inevitable expansion of the electric 
power industry and pointed out the greater econo- 
my in the generation and transmission of electric 
power necessary to meet the increased demand 
for energy, and that the interconnection of many 
central generating plants by combining reserve 
capacity makes available for use, and conse- 
quently production, about 25% of the invest- 
ment in each plant, that proportion being ordi- 
narily held as reserve in the case of breakdown. 

“The financing of voluntary co-ordinated su- 
perpower systems should prove most interesting. 
The solidarity of the industry, the certainty of 
market, the diversity of uses, are all factors of 
sound security issues, and it is inevitable that the 
electric generating and transmission systems will, 
like the railroads, combine and recombine in 
larger systems, creating stronger and sounder 
enterprises requiring large and constantly in- 
creasing amount of capital. The responsibility 
of directing the building up of these great indus- 
trial institutions into sound corporate structures, 
soundly financed with adequate provisions for 
expansion, rests largely upon the investment 
bankers. 

“The Federal Electric Railways Commission 
has submitted a most interesting report which 
has received the high commendation of the 
President. 

“In the past few years many utilities have 
realized the wisdom of selling their securities 
among their customers and patrons and upwards 
of $100,000,000 of utility securities have been 
purchased by local investors since the outbreak 
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of the war. One organization announces that 
since it started to build up home ownership in 
1915, there have been more than 24,000 local 
sales aggregating upwards of $13,000,000 par 
value of the preferred stock of electric and gas 
companies, the average investment approximating 
$540. This practice of local utility security dis- 
tribution is encouraged by bankers. Making the 
public responsible to the extent of the local dis- 
tribution for the fair treatment and the prosperity 
and success of the enterprise encourages thrift 
and affords an investment opportunity not usually 
open to small investors. 

“It is obvious from their history that no utility 
is like a farm or a hotel, the purchase or develop- 
ment of which can be fully financed by a present 
issue of fixed obligations of a limited amount. 
Utilities must grow and if their growth is ham- 
pered by inability to finance, disaster may over- 
take them. There should be more owners and 
fewer creditofs. The ideal utility financial struc- 
ture should admit of the sale of common stocks 
which, of course, is only possible if these stocks, 
unsecured by lien or preference, are protected by 
property values and by earnings sufficient to rep- 
resent a reasonable business risk with some ex- 
pectation of more than ordinary profit. 

“The public utility situation is distinctly en- 
couraging. The functions of public service are 
better understood, their financial problems are 
recognized and are being .solved. The critical 
observer cannot escape the just conclusion that 
the public in limiting the rate of return on utility 
investments has become responsible for a fair 
return. The events of the year have confirmed 
the conclusions of those operators and regulators 
who have pointed out that the most efficient 
utility is the prosperous utility. The demand for 
the great expansion of all public utility service 
comes not from the owners and operators but 
from the public. It is not too much to say that 
public regulation of utilities in the United States 
has reached a point where its principal function 
is recognized to be the provision of adequate pub- 
lic service through just rates sufficient to attract 


_ the capital needed for their expansion.” 


COMING CONVENTIONS. 


American Electric Railway Association. Annual con- 
vention, Atlantic City, N. J., Oct. 11-15. 

National Association of Electrical Inspectons. Annual 
meeting, Philadelphia, Oct. 12-13. Secretary, W. L. 
Smith, Concord, Mass. 

International Association of Municipal Electricians. 
Annual convention, New Orleans, La., Oct. 19-22. Sec- 
retary, Clarence R. George, Houston, Tex. 

Association of Railway Electrical Engineers. Annual 
convention, Chicago, Oct. 28-30. 

National Association of Railway and Utilities Com- 
missioners. Annual convention in the board room of 
the Interstate Commerce Commission, Washington, 
D. C., Nov. 9-12. 

American Institute of Electrical Engineers. Meeting 
in Chicago Nov. 12 under auspices of the Protective 
Devices Committee. Secretary, F. L. Hutchinson, 33 
West 39th street, New York City. 

Electric Power Club. Fall meeting. Hot Springs, 
Va., Nov. 15-18. Headquarters, Homestead Hotel. Sec- 
retary, C. H. Roth, Adams and Loomis streets, Chicago. 

Southeastern Geographic Division of the National 
Electric Light Association. Annual convention, Miami, 
Fla., Nov. 17-19. Secretary, Charles A. Collier, At- 
lanta, Ga. 


pe 
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CONTRACTOR-DEALER 


An Exchange of Ideas and Experiences on Advertising and Selling Methods, and Store- 
keeping for the Dealer in Electrical Goods 


SUGGESTION FOR FIXTURE ROOM IN 
ELECTRICAL STORE. 


In the wholesale electrical supply house of the 
Alexander M. Kailing Co., in Milwaukee, there 
is a lighting fixture salesroom that offers a sug- 
gestion to retail electrical dealers. This fixture 
room is partitioned off at one side of the stock- 
room, in the rear of the main salesroom. Its 
chief feature is the entrance, which is built to 
represent a diminutive entrance to a colonial 
residence. There is the typical lantern of the 
period hanging above the doorway, which is 


flanked by panelled windows. Burned into a` 


wooden panel fastened to the shingles above the 
door is the sign, “Ye Fixture Shop.” Within 
the long, narrow room the fixtures are suspended 
from the low ceiling, brackets are fixed along 
the walls and portable lamps are displayed on 
long, narrow tables. The woodwork in the fix- 
ture room is finished in old mission, the dark tone 
serving to set off the different types of fixtures 
and bowls on display.. This company manufac- 
tures its own fixtures. 


FIXTURE MANUFACTURER AWARDS 
PRIZES IN LETTER CONTEST. 


Freeport (Ill.) Electrical Dealer Wins First Honors 
in Sales-Story Contest With Description of 
Method of Making Fixture Sale. 


Recently the Beardslee Chandelier Manufac- 
turing Co. inaugurated a contest among dealers 
in “Denzar” lighting fixtures, the awards to be 
made to those electrical dealers writing the best 
letters descriptive of their experience in closing 
a sale of the particular fixtures produced by this 
manufacturer. The first honor in the contest 
was accorded Kenneth K. Ridgway, sales man- 
ager for the Ridgway Electric Co., Freeport, Ill. 


| 
[eer 


This Installation of ‘‘Denzar’’ Lighting Units Is De- 
scribed In the Prize-Winning Letter From a 
Freeport (IH.) Dealer. 


Winner of the second prize was F. A. C. Tocque, 
of the Burdorf Co., Louisville, Ky., and of the 
third prize, E. O. Kummer, of the Kummer Elec- 
tric Co., Bloomington, Ill. 

Mr. Ridgway’s letter, which was accorded first 
prize in the “Denzar” contest, was as follows: 


Several weeks ago the writer was called to 
figure on some changes in electrical work for 
a furniture dealer. He noticed some old-style 
lighting units in use and suggested the installa- 
tion of some modern ones. The owner, how- 
ever, only laughed and said he guessed they 
were not yet worn out. 

About a week later we received a shipment 
of ceiling-type, 100-watt “Denzars,” The writer 
immediately set one up, attached a cord and 
called upon the furniture man. Actually, the 
100-watt “Denzar” gave more light than the 
200-watt inverted-bowl unit then in use. 

Well, what could the furniture man say? By 
pointing out to him a lot of dust and a dozen 
bugs in each of his units, and by showing him 
how the “Denzar” was bug-proof, we made him 
consent to talk business. 

A study of the conditions showed that eight 
400-watt “Denzars” would do the work. By 
putting it all down in black and white the fur- 
niture man soon saw that he could get more 
and better light, a dust and bug-proof unit— 
one that would add to the attractiveness of his 
store—and come out even on his investment. 
He gave us the order and today he is more 
than willing to allow us to bring our customers 
to his store, and even puts in a few good words 
for us. He is really sold on the new unit be- 
cause he knows what it will do. 


Other winners in the contest were Henry L. 
Ley, State Electric Co., Canton, O.; Louis H. 
Dieke, Hinsdale, Ill. ; Lucile Dietz, Monroe Elec- 
tric Co., Monroe, Wis.; William A. Smith, Jr., 
Frontenac, Kans.; Flaugher Bros., Huntington, 
Ind.; W. F. Santisteban, Columbus, Ind.; Harry 


` G. Thomas, Sterling, Ill.; A. G. Phillips, Caney 


Electric Co., Caney, Kans.; F. G. Burdorf, Bur- 
dorf Co., Louisville, 
Camp Point, II. 
Honorable mention was accorded letters from 
W. O. Yagerline, Hatfield Electric Co., Indian- 


apolis, Ind.; J. W. Summers, Yankton, S. D.; 


J. H. Blethen, New Hampton, Ia.; J. Q. Carpen- 
ter, Plainview, Minn.; J. P. House, Greusel- 
Quarfot Electric Co., Milwaukee; Grisdale & 
Baugh, Lake Placid, N. Y.; E. W. Steinbeck, 
Kasson, Minn. ; - John B. Tingley, Tingley Elec- 
tric Co., Green Bay, Wis.; H. W. Tucker, Ocala, 
Fla. ; C. E. Jett, electrical department of Ander- 
son & Veatch, Evansville, Ind.; D. P. Johnson 
& Sons, Republic, Kans., and Frank W. Mack, 
Manson Electric Contracting Co., Manson, Ia. 

This is not the first dealers’ contest arranged 
by this manufacturer, nor is it expected to be the 
last. The dealers handling this line of lighting 
fixtures are receiving stimulating “helps” from 
the jobber and manufacturer at a time when all 
lines of lighting fixtures are beginning to feel the 
effects of a beneficial awakening. 


Ky., and W. F. Fricke, 


Bod Wiest Cony < -maam aD 


October 9, 1920. 


Business Hints for the Dealer 


How Organization Assists Retail Electrical Dealers — W here 
Trade Journals Also Help—Display Windows as Sales Makers 


Chief among the reasons for the rapid ad- 
vancement of the electrical contractor-dealer, in- 
dicated by the many modern retail stores that 
have sprung into existence during the past two 
years, is the co-operative spirit fostered by or- 
ganization. The national, state, sectional or dis- 
trict and city associations of electrical contrac- 
tors and dealers, the Society for Electrical 
Development and kindred organizations are do- 
ing valuable work in developing and perfecting 
modern systems of electrical contracting and the 
selling of electrical appliances. 


Before the existence of these associations the | 


electrical contractor knew little of the business 
ways of his fellow craftsman, and appeared to 
care less. He looked upon other contractors as 
more or less antagonistic competitors and kept 
his own ideas and plans to himself. What in- 
formation he obtained regarding the methods of 
other contractors was obtained more or less sur- 
reptitiously. As to the mercharidising of elec- 
trical appliances in connection with his contract- 


ing business, he sometimes went so far as to act. 


as agent for some few appliances and lighting 
fixtures, carrying his catalogs and price lists 
about with him on the wiring jobs. 

With the advent of organization, however, 
each contractor found that the other was a regu- 
lar fellow, and once the ice of doubt and antag- 
onism was broken so that the craft of fellowship 
and co-operation could navigate, they began to 
sail toward more profitable shores and broader 
business views. And, above all, they found that 
this fellowship of organization developed more 
business and gréater talent to handle it. Thus, 
the germ from which has developed the present 
great and constantly growing business of retail- 
ing electrical appliances in connection with elec- 
trical contracting is the interchange of ideas and 
methods. It is not a new germ but it is one of 
the best that modern business ever set out to 
cultivate. 


BENEFITS OF CLOSE PERUSAL OF THE MODERN 
TRADE JOURNAL. . 


One of the few inexpensive benefits available 
to the electrical contractor-dealer today is the 
modern electrical journal. For the expenditure 
of a very few dollars he may obtain valuable in- 
formation regarding the latest developments in 
the industry, not only in merchandising and con- 
tracting, but in other related branches which the 
wise contractor-dealer finds it well worth his 
time to acquire. Just as organization broadens 
his views, so does the study of articles compiled 
and printed in electrical trade journals furnish 
him that information which would otherwise 
have to be obtained in schools at much greater 
expenditure of money and valuable time. 

One such journal coming regularly to the office 
or store is better than none at all, but several 
such journals, if properly perused, prevent nar- 
rowness of vision and furnish the reader with 


the broadest possible knowledge of and insight 
into current developments in his business. A 
great many dollars are expended to make these 
journals clear, concise and accurate textbooks of 
the industry and the best value is to be obtained 
from them by reading them as soon as they ar- 
rive. During the first reading articles and ex- 
cerpts should be marked for future reference. 
Many dealers preserve all copies of their trade 
journals in files with a reference index of articles 
and items to which they may wish to refer later. 
To let these journals lie on the desk or table un- 
read, or to destroy or throw them into the waste 
basket after the first reading is a waste of money 
and opportunity. Your trade journal is a true 
business builder. 


Wrat Is THE VALUE OF Your SHOW WINDOW 
AS A SALES MAKER? 


It has been found by the research department 
of the Westinghouse Electric & Manufacturing 
Co. that department stores value their show win- 
dows at $35 to $50 a day. The window of the 
contractor-dealer can easily be made as valuable 
to him. Dealers know how impossible it 1s to 
trim a display effectively if the show window is 
poorly constructed for display purposes. 

The first consideration should be to have the 
window altered or remodeled so that it can be 
readily adapted to numerous displays of appli- 
ances, fixtures and supplies. Whatever the cost, 
it is more than repaid in a very short time by the 
added value in attractiveness. Some dealers say 
that a show window, to lend itself to attractive 


dressing and appropriate display, should not be 


more than 8 to 10 ft. high and 6 to 8 ft. deep. 
Tall windows and those that are open or overly 
deep may be readily adapted by inclosing with 
paneled beaverboard or curtains for back and 
sides, and a valance or paneled sign across the 
upper portion of the glass. 

One dealer in Chicago whose store front was 
very narrow, the entrance taking up approxi- 
mately half of the front, remodeled his shuw 
windows so they extended 12 ft. into the store 
on either side of the entrance. He then dressed 
the displays to show upon the deep entrance 
rather than onto the street. By this arrange- 


ment he had 18 ft. of show window on either 


side of the entrance—a total of 36 ft.—where the 
original windows were but 6 ft. wide, or a total 
of 12 ft. The new arrangement attracted crowds 
of people, especially at night when the lights 
were on, and they would walk into the entrance 
to obtain a more complete view of the emir? 
setting. : 

Given an appropriately proportioned window, 
with the best possible dressing: of the display, 
there is still another essential required to give 
it the best possible value. It must be properly 
illuminated. The lights must be arranged so 
that they do not shine directly into the eyes of 
the observer or reflect from polished surfaces. 
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At the same time they should bring out every 
particular of the display distinctly. It has teen 
said that a properly trimmed and illuminated 
show window will pay the rent. Some windows 
in some locations are doing even more. 


NECESSITY FOR A Goop STORE ACCOUNTING 
SYSTEM. 

Failure to keep books has resulted in more 
business deaths among contractor-dealers in the 
past two years than any other cause. Without a 
proper accounting system the contractor-dexler 
is like one who sleeps in the shadow of an active 
volcano; disaster is likely to come without wart.- 
ing at any time. Since standard accounting »ys- 
tems for contractors and dealers may now be 
had from various sources, there would seem little 
excuse for one who is not fortified against the 
dire possibilities contingent on lack of adequate 
knowledge of his business. 

Every well-equipped electrical store now has a 
complete set of accounting blanks, included in 
which are daily statements, trial balances. cosh 
received, cash paid, journal, voucher disburse- 
ment sheets, sales recapitulation sheets, accounts 
receivable, accounts payable, material summary 
sheets, returned material records, requisitions 
tor material, job reports and envelopes, and time 
cards. 

When the contractor-dealer can tell at the end 
of every day just how his business stands—how 
much stock on hand, how much he owes and 
how much his average daily sales are—he can 
place his orders intelligently and conduct his 
business from day to day with that confidence 


horn of accurate knowledge. By his books he | 


can tell where to look for and stop leaks, when 
and where to push ahead and when and where to 
retrench. He will know how. to charge up that 
usually intangible “overhead,” to figure in his 
own time as manager of the business, to allow 
for depreciation in equipment and many other 
items that work unseen depletion of the profits. 


COUNTER AND SHOWCASE DISPLAYS 
FOR ELECTRICAL STORES. 


Westinghouse “Better Merchandising Shows” Bene- 
fit Many Contractor-Dealers Who Visit Them 
and Learn Modern Store Arrangement. 


Of timely benefit to many contractor-dealers 1s 
the opportunity afforded by the “Better Mer- 
chandising Shows,” which the Westinghouse in- 
terests are staging in the large business centers 
throughout the country. These shows, which 
cover every phase of electrical contracting and 
merchandising of apphances, fixtures and sup- 
plies, was more fully described and illustrated 
in the Sept. 25 issue of ELECTRICAL REVIEW. | 

In addition to the demonstration of selling 
methods in which actual apphances are used, 
those in charge of the shows invite attention to 
displays of enlarged photographs illustrating 
store arrangements and window displays. The 
illustration herewith shows one of the photo- 
graphic displays used to indicate proper methods 
of arranging displays of merchandise in show- 
cases and on counters. Correct and incorrect 
methods of illumination of the interior of the 
store are also shown. 
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In the upper lefthand corner of the illustra- 
tion is shown an electrical supply department 
which consists of a neatly arranged display rack 
with shelves in the rear for larger supplies. Each 
compartment in the rack is labeled and the rack 
is so lighted as to show every detail clearly. In 
the upper righthand corner is an arrangement of 
glass counters forming an alcove for the display 
of larger appliances. In the left center is an ar- 
rangement of shelves and showcases for the dis- 
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Designs for Counter and Showcase Displays of Electrical 
Goods as Demonstrated In Westinghouse 
“Better Merchandising Shows.” 


play of small appliances. In the right center is 
another showcase arrangement permitting a view 
from all sides. In the lower lefthand corner is 
shown a model display room, while in the lower 
righthand corner is a salesroom showing the ar- 
rangement of display tables in the center of the 
floor, a row of glass showcases along one side 
near the counter, and glass inclosed wall cases 
back of the counter. 

Before these shows have completed the rounds 
of the cities they will have been visited by hun- 
dreds of electrical dealers and will have accom- 
plished much for.the improvement of conditions 
governing the retailing of electrical goods. 


DISPLAYING LIGHTING FIXTURES IN 
LARGE BOOTHS. 


One of the variations from the usual style of 
showing lighting fixtures is to be found in the 
display room of the American Electric Co., of 
Milwaukee. This company very successfully 
specializes in the sale and installation of fixtures 
and more than half of the store is taken up with 
six large display booths. The partitions of the 
booths are low and are covered with false ceil- 
ings. The interior of each booth is painted black 
to better facilitate the demonstration of the fix- 
tures and bowls. Shelves around the sides in 
each booth contain bowls and portable lamps. 
Fach fixture and bowl is wired for individual 
demonstration. 


October 9, 1920. 
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-~ COMMERCIAL PRACTICE 


New-Business Methods, Policies, Rates and Kindred Central-Station Matters for the 
Man Engaged in Selling Electricity 


CAPITAL STOCK SALE TO EMPLOYES 
AND CUSTOMERS. 


Drive for Commonwealth Edison Co. Stock Results 
in 20,987 Shares Being Sold—Purpose of 
Distribution Outlined. 


The drive for the capital stock sale of the 
Commonwealth Edison Co., Chicago, to employes 
and customers started Sept. 18 and closed Sept. 
25. During that period 20,987 shares were sold, 
which is claimed to be a record for a campaign of 
this nature. About 60% of the sales were on a 
cash basis, the balance on the deferred-payment 
plan. To give an idea of the rapidity with 
which the shares were absorbed it might be 
stated that the stock which it took the Common- 
wealth Edison Co. a year to acquire was disposed 
of in a week. 

The purpose of this stock distribution may be 
summarized by stating that the Commonwealth 
Edison Co. is a Chicago institution and from its 
very nature as a producer of a commodity essen- 
tial to community life it follows that the com- 
pany should be operated and owned by residents 
of Chicago. Accordingly, the purpose of the sale 
was not to obtain funds for extensions and addi- 
tions, but to effect a wider, a more popular dis- 
tribution of stock among emploves and customer- 
residents of the area in which the company op- 
erates. The company functions best, it is be- 
lieved, when served by loyal, stockholding em- 
ployes and when serving customers who partici- 
pate in its earnings and have a voice in its man- 
agement and policies. Customer-ownership is a 
matter of definite mutual advantage. Growing 
public realization of this interdependence, com- 
bined with the esprit de corps of the Common- 
wealth Edison organization, assured a speedy 
sale of this attractive stock issue. 

The timeliness of this sale of stock 1s demon- 
strated by the following paragraph quoted from 
a recent report of an American statistician: “If 
we are correct in our premise that the inflationary 
situation now existing 1s approximately at its 
turning point, and that we can look forward 
over a series of years to declining commodity 
prices; in other words, to an absolute change im 
fundamental conditions, we should change our 
investment attitude. We should consider only 
securities that will be benefited by that change 
in conditions. We now direct everyone's atten- 
tion to the change that is taking place in the con- 
ditions underlying public utility issues. We 


strongly recommend these issues at the present’ 


time, many of which are selling at low prices, and 
which seem to offer one of the most attractive 
possible forms of investment.” 

The organization handling the sales of the 
Commonwealth Edison stock comprised 50 cap- 
tains appointed by the investment department, 


each captain leading a team of ten men picked by 


himself. All of the salesmen are employes of 
the company and conducted the sale of stock out- ` 
side of business hours. Fred H. Scheel, man- 
ager of the investment department, had general 
charge of the sale. 

The growth of the Commonwealth Edison 
Co. has been remarkable. Organized in 1883 as 
the Western Edison Light Co., it was the pioneer 
in the electric utility business in Chicago. In 
1887 came reorganization under the name of The 
Chicago Edison Co., and in 1888 the name was 
changed again to Chicago Edison Co., under 
which name the company operated until Septem- 
ber, 1907, when it was consolidated with the 
Commonwealth Electric Co., taking the present 
name of Commonwealth Edison Co. In October, 
1913, came further enlargement as a result of the 
inclusion of the Cosmopolitan Electric Co. So 
enormous has been the growth of the company 
business from year to year that the investment 
of $500,000 in 1887 had swelled in 1919 to an 
investment of approximately $115,000,000. Tre- 
mendous as this progress has been, however, it 
is estimated that when the company’s field will 
have attained its full development the investment 
will have been augmented to several times the 
present sum. 


STOCKHOLDERS’ INTEREST IN PUB. 
LIC UTILITY OPERATIONS, i 


Pacifc Gas & Electric Co. to Distribute Houre Or. 
gan to Stockholders and Keep Them in Touch 
With Company’s Activities. 


The Pacific Gas & Electric Co., San Francisco, 
Cal., publishes monthly the Pacific Service Maga- 
cine in the interests of its employes. Commenc- 
ing with the August issue the company decided 
to send the magazine regularly to its stockholders, 
In taking this step the management states that it 
is actuated by a desire to do all in its power to 
establish and maintain that intimate relationship 
which should exist between the stockholder, as a 
part owner in the public utility enterprise, and 
the directors and ofhcers of that enterprise, who 
are really the servants of the stcokholders. There 
are two classes of public utility securities, viz., 
bonds and stocks, and there is as much differ- 
ence between a bondholder and a stockholder as 
there is between any commercial house and the 
bank from which it borrows money, for the bond- 
holder is a creditor of the enterprise to whom 
the stockholders owe money. In that les the 
difference, and thus it can be readily seen that the 
respective interests of bondholder and stock- 
holder may be wide apart and should be viewed 
from totally different standpoints. 

As long as the bondholder receives the interest 
which falls due upon his holdings from time to 
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time and recovers his principal at each bond’s 
maturity, and as long as he knows that the com- 
pany ts efficiently managed in the way of main- 


taining its properties, which are security for his 


bonds, in good condition, he has no further in- 
terest in the enterprise. If the company is very 
prosperous he receives no direct benefit from that 
increased prosperity other than a possible slight 
advance in the value of his bonds arising from 
the increased credit and security of a prosperous 
business. 

On the other hand, the stockholder is the real 
owner of the company. Its prosperity is his 
benefit; its poverty his loss. If the company, 
supposing it to be a public utility and as such 
subject to the jurisdiction of a rate-making body, 
is allowed adequate rates for the operation and 
upkeep of its property, the payment of interest 
on its indebtedness and the maintenance of a 
sinking fund to retire that indebtedness at the 
proper time and leave a comfortable surplus to 
be divided among the stockholders each in pro- 
portion to his holdings, then that stockholder’s 
interest increases in value. The company is able 


_to obtain money at reasonable rates from the 


people of the bondholder class to develop and in- 
crease its business and to increase its earnings 
thereby. But if the rates charged by the utility 
for its commodity should be reduced to a point 
where the enterprise itself is just kept alive so 
that it cannot obtain money at all for develop- 
ment purposes or in any event is compelled to 
pay a prohibitive rate for that money, the amount 
to be divided among the stockholders becomes 
jeopardized and the value of the stockholder’s 
interest in the enterprise decreases greatly. 


DUTY OF THE STOCKHOLDER TO SUSTAIN UTILITY 
PROJECTS. 


Now, the statement proceeds, take a public 
utility such as the Pacific Gas & Electric Co. It 
is safe to say that the day of cheap fuel oil is 
over. The people of California must operate 
their industries by hydroelectric power and must 
do their heating, for the most part, by gas. Both 
these products then must be developed to the 
utmost limit if the state of California is to 
progress as she is entitled to progress by reason 
of her unusual climatic conditions and the natural 
resources at her command. It stands to reason 
then that the number of bondholders and stock- 
holders in the various public utilities of the state 
must be greatly increased, and this can only be 
done if the companies are allowed to earn an 
adequate return upon their investment. The time 
has come when the people of California should 
realize to the full the responsibility upon them to 
support, actively and generously, the public utili- 
ties operating in their midst. With this they 
should understand that only through being al- 
lowed to earn a fair return upon the investment 
can these utilities be made to operate successfully. 
It is far more important to everybody in the state 
of California that these utilities should be devel- 
oped to their utmost than that their patrons 
should obtain some slight reduction of their elec- 
tric light. power and gas bills. 

It is the duty of the stockholder, therefore, as 
a part owner in the utility, to do his share in 
impressing this sense of responsibility upon the 
people around him. It is the duty of the stock- 
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holder, yes, and of the consumer, to have this 
idea constantly before him and for his part to see 
that the public utilities are properly sustained in 
order that they may be enabled to develop the 
necessary supply of the commodities so sorely 
needed at this time of unusual progress and ad- 
vancement in every field of industrial and com- 
mercial endeavor. So, in order that the stock- 
holders of “Pacific Service” may be properly in- 
formed at all times as to the condition of the 
company, of which they are the owners, of what 
the company is doing to supply the demands of 
the people; how it is developing; in what condi- 
tion are its properties; what is being done in the 
way of additions and betterments—briefly, in 
order that the directors and officers of the com- 
pany, as trustees for the stockholders, may be 
enabled to make open record of their steward- 
ship, Pacific Service Magazine, as the house 
organ of “Pacific Service,” will be mailed to its 
stockholders every month from now on. 


ELECTRIC SWEEPER SALES CONTEST. 


The Denver Gas & Electric Light Co., Denver, 
Colo., has inaugurated a novel contest for the 
purpose of furthering the sales of the Hoover 
electric suction sweeper. The idea is to have 
each person entering the contest fill out the name 
of a prospective customer in the blank provided 
for that purpose in the left-hand column of the 
“beneficial election ballot,” sample of which is 
reproduced on this page. Instructions are given 
as to tearing off and mailing the list of “‘pros- 
pects.” The contest is open to any resident of 
Denver, not an employe of the electric company. 
A Hoover electric suction sweeper is offered to 
the person sending in the first list from which 
the largest number of sales are made. 
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The Hoover Party 
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QUESTIONS AND ANSWERS 


All Readers Are Invited to Submit Contributions on Electrical Matters to This Department—Answers Should 
Be Sent Within Eight Days of Date of Publication of Question—Payment Will Be 
Made for All Answers Published 


Questions. 


No. 497.—Use oF REACTORS ON TRANSMISSION LINES. 
—What are the factors which govern the size of a 
reactor that should be installed on a transmission cable 
to give protection from gounds? Do reactors that are 
suitable for protection against short-circuits give the 
same degree of protection against grounds? Are re- 
actors essential or useful on well constructed overhead 
lines? Can overload relays be safely eliminated on lines 
that are properly protected by reactors?—A. B. R, 
Peoria, Ill. 


No. 499.—ILLUMINATION IN A BARBER SHOP.—What 
intensity of illumination should be provided for the 
working positions in a barber shop? What is the best 
method of securing the proper illumination in a manner 
that will not cause discomfort to the person in the 
chair or to the barber ?—N. O. C., Detroit, Mich. 


No. 504.—CoNntTROLLING Motor From Two LOCATIONS. 
—I have a 5-hp., induction motor which is started from 
half-taps on a three-phase transformer bank by means 
of a three-pole, double-throw switch. W1 someone 
please show how such a motor can be started and 
Eero two different locations ?—N. W. C., Den- 
ver, Colo. 


No. 505.—E nercy REQUIRED TO Heart WATER.—I am 
considering installing an electric water heater in my 
home and would like to know what amount of energy 
it will consume. Will someone who has had expe- 
rience with heaters kindly advise me as to how many 
kw-hrs. per month are required to heat water for a 
family of three? 

Is a tank heater more economical than an instan- 
taneous faucet heater? Can a tank heater be connected 
to the ordinary house circuits, or will special connec- 
tions have to be made?—J. E. R., Chicago. 


Answers. 


No. 495.—SyNcHRONOUS Moror AS A CONDENSER.— 
Will someone please explain for me just how it is 
that a synchronous motor acts like a condenser? I 
have read any number of articles on the use of motors 
as condensers, but have never had a clear explanation 
iven as to how such an effect is produced.—R. H. N., 
eoria, Ill. 


Answer.—When an electromotive force is im- 
pressed across a condenser it takes a current 
which leads the voltage by 9o electrical degrees: 
that is, the current wave is so related to the volt- 
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Diagram Showing Current Wave Leading Voltage Wave. 


tage wave, with respect to time, that the current 
wave reaches its maximum value go deg. ahead 
of the maximum value of the voltage wave. This 
phase difference is only approximately realized 
in practice owing to the resistance in the con- 


denser connections which reduces the difference 


' to some value less than go deg. 


One of the characteristics of a synchronous mo- 
tor is that it may be made to operate with a lag- 
ging or leading current, or at unity power-factor. 
by suitably varying the excitation of the field. 
If the field is weak, the motor will take a lag- 
ging current, and if strong the motor will take a 
leading current. The stronger the field the more 
the current wave will lead the voltage wave. The 
synchronous motor therefore produces the same 
effect in the circuit as a condenser. When a syn- 
chronous motor is intended for such use it is 
constructed with especially heavy field windings 
to carry the large exciting current without over- 
heating —H. S. R., Wahpeton, N. D. 


Answer.—Altering the field strength of a syn- 
chronous motor causes a variation of power- 
factor, overexcitation causing a leading compo- 
nent and underexcitation causing a lagging com- 
ponent of current. When the field strength is 
altered only a momentary speed variation is no- 
ticeable because the motor, being synchronous, 
must run at the same speed as the alternator 
driving it. Since the alteration of the field 
strength does not alter the speed, such alteration 
must manifest itself in a phase difference be- 
tween current and voltage. If excitation is toc 
weak, a lagging component is caused because the 
voltage of the motor is lower than that of the 
supply and, consequently, the missing magnetiza- 
tion has to be supplied from an outside source. 
Exactly the reverse is the case when the motor 
field is overexcited.—J. S., Cumberland, B. C. 


No. 496.—METER FOR RECTIFIED CuRRENT.—What kind 
or type of ammeter should be used to measure accu- 
rately the current delivered on the d-c. side of a 
mercury-arc rectifier?—H. R. G., Houston, Tex. 


Answer.—Electric currents may be measured 
in accordance with several laws, and on currents 
which do not maintain a continuous value the 
measurements will have discrepancies which may 
vary through a wide range. Instruments of the 
permanent-magnet or d’Arsonval type measure 
the average value of the current, and on an alter- 
nating current will give a zero indication because 
the average value of that current is zero. In- 
struments of the electrodynamic, moving-iron and 
hot-wire types indicate the square root of the 
mean-square value of the current, and will indi- 
cate either an alternating or direct current. 
Meters of the induction type measure the alter- 
nating component only and give no indication on 
direct current. Their indications agree substan- 
tially with those of an instrument of the second 
class when fed through a current transformer. 

A rectified current may be looked upon as a 
mixture of alternating and direct current, the 
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alternating component, if derived from a single- 
phase source, being of a distorted wave form and 
having a frequency double that of the supply. 
On a pure alternating current, rectified at the 
zero point of the wave, an electrodynamic am- 
meter would agree in its indications with the cur- 
rent on the a-c. end, while a d'Arsonval instru- 
ment would read this value divided by 1.11. An 
induction type of meter connected in the rectified 
circuit would give an indication of approximate- 
ly one-half the original value. As soon as the 
wave departs from the true sine form, or when 
rectification is not perfect or takes place at other 
than the zero point, these relations no longer 
hold good. A peaked supply wave would tend 
to lessen the reading of the permanent-magnet 
instrument, and any departure of rectification 
from the zero point of the wave would have a 
similar effect. 

In the measurement of rectified currents, 
therefore, the selection of an instrument would 
be governed by the purpose for which the cur- 
rent is to be used. If the current is to be used 
directly for heating or for lighting, its measure- 
ment should be made with an instrument of the 
electrodynamic or of the magnetic-vane type. 
Such an instrument would take account of the 
effects which the current would produce as an 
agent for heating or lighting. If, on the other 
hand, the current is to be utilized for battery 
charging, or for any other electrolytic work, it is 
only the unidirectional component that is used 
and d-c. instruments (d'Arsonval) should be 
employed. 

The statements which have been made in re- 
gard to ammeters hold equally good for volt- 
meters. In the measurement of efficiency of 
rectifiers there is great room for controversy. A 
good rectifier utilizing both half-waves will, if 
electrodynamic instruments be used for the de- 
termination of its output, show an efficiency of 
nearly 100%, while if the output be measured 
with a d-c. voltmeter and ammeter a very much 
lower efficiency will be shown. It naturally fol- 
lows that any statement regarding the efficiency 
of a rectifier must be made in a most guarded 
manner, and with a full consideration of the 
conditions under which the current is to be util- 
ized and of the types of instruments used in the 
measurement of the electrical quantities.— 
P. A. B., Toronto, Ont. 


No. 500.—WaATTMETER READING ON Circuits oF Low 
Power-lactor.—A_ description of the two-wattmeter 
method of testing a three-phase motor was given in 
the Aug. 21 issue of ELectricat Review. It was stated 
in this article that it was fairly easy to show why one 
of the wattmeters reads negative at low power-factor. 
I would like to have someone explain or demonstrate 
this peculiar condition.—R. L. B., Racine, Wis. 


Answer—The reason for one of the watt- 
meters reading negative on low power-factor can 
best be explained by reference to Figs. 1 and 2. 
The vector diagram shown in Fig. 2 represents 
the currents and voltages shown in Fig. 1. The 
current 4, in the wattmeter W, is the resultant 
of J, and J,, and, since I, and /, are equal and 
6o deg. apart, A is 30 deg. from J, and 30 minus 
0 deg. apart from F,. Similarly, B is 30 plus 6 
deg. apart from /:,. 
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The reading of wattmeter No. 1 is designated 
by W., and that of wattmeter No. 2 by W,. The 
sum of these two readings, or W, plus W,, equals 


Fig. 1—Diagram Showing Circuits for Metering Three- 
Phase Load. 


the total power in the circuit. The following 
relations are true: 


W, = AE, cos(30— 0) 
W, = BE, cos(30 + 0) 


On circuits of low power-factor, where @ is 
greater than 6o deg., W, is equal to BE, times 
the cosine of an angle greater than go deg. The 
cosine of an angle greater than go deg. is nega- 
tive in value and, consequently, W., will be nega- 
tive for such a condition. Where @ is just ex- 
actly 60 deg., W, becomes equal to BE, times 
the cosine of go deg. which is zero. Where ð is 
less than 60 deg. both readings are positive. Fol- 
lowing are the designations of the various sym- 
bols used: 

Hi”, is the reading of wattmeter No. 1; W, is 


Fig. 2—Vector Diagram Showing Rotation of Current 
and Voltages. 


the reading of wattmeter No. 2; A, A, and 4, are 
the currents through wattmeters No. 1 and No 2; 
I, 1, and I, are the currents in each phase of the 
load; E, E, and E, are the voltages across 
phases, and @ is the angle of lag between E, and 
I,, E, and J, and between E, and [,.—H. M. J. 
Schenectady, N. Y. 
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NEW APPLIANCES 


Newly Developed and Improved Electrical and Mechanical Apparatus, Appliances, and Devices 


T. 


Fixture Suspensions Especially 
Adapted to “Phoenix” Units. 


Ameng the fixture suspensions manu- 
factared by the F. W. Wakefield Brass 
Co.. Vermilion, O., is one known as the 
Wakeheid “Red Spot” suspension which 
has keen designed for especial use with 


the Ivanhoe “Phoenix” Unit 11-8-12. 


Purchasers are advised by the company 


“Red Spot” Suspension Adapted to a 
“Phoenix” Unit. 


that there is a saving in buying the 
glassware and suspensions separately. 

These suspens:ons come in three sizes, 
each packed in a carton, convenient, 
safe, easy to stock and transport onto 
the job. These suspensions are also 
made for other units than the Phoenix. 
They are all made of heavy metal and 
carefully finished. 


Motor-Driven Liquid Mixer. 


A device for stirring chemicals and 
other liquids in the laboratory has been 
developed by the Central Scientific Co., 
460 East Ohio street, Chicago. The 
device may be attached to any support- 
ing stand, and the speed is variable from 
zero to 3000 r.p.m. It is made for 110 
or 220-volt service, and may be had for 
either alternating or direct current. 


Attachment Cord for Household 
Heating Appliances. 


A portable appliance cord consisting 
of a separable fixture plug, 7 ft. of 
heater cord and an appliance plug has 
been placed on the market by the R. W. 
Lillie Corp., 30 Church street, New 
York City. Since the appliance plug 
is said to fit any of the household heat- 
ing appliances, the cord can be used 
conveniently to supply a number of 
different electric devices and saves the 
use of several different cords. The 
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cords with plugs attached and ready 
for service are packed in individual 
cartons. The fixture plug is made by 
Harvey Hubbell, Inc.. the heater cord 
by Marlin-Rockwell Corp. and the ap- 
eas plug by T. & W. Manufacturing 
O. 


Color Hoods for Electric Signs. 


For gaining color effects in electric 
displays, the Reynolds Electric Co., 2650 
West Congress street, Chicago, has 
brought out colored-glass hoods de- 
signed to slip over a lamp to avoid the 
need of dipping. The hood is held in 
place by a spring fastener and is made 
in five colors, ruby, opal, amber, blue 
and green. Facility in attaching the 
hood, economy and lasting color qual- 
ities are the advantages claimed. 


The All-in-One Commercial 
Lighting Unit. 


This new lighting unit, which is 
being placed on the market by the 
Art Metal Manufacturing Co., Cleve- 
land, is one of the most attractive 
which has been brought to attention 
recently. It is made with two styles 


Art Metal Fixture With Spreading Chains. 


of chain suspension as shown in the 
illustrations. Appearance, utility and 
efficiency are combined to a high de- 
gree in this new unit. 

The “All-in-One” is made in two 
sizes, 150 to 200-watt, with 10-in. 
globe, and 300 to 500-watt with 12-in. 


Now Being Placed on the Market . 


PS a 


globe. They are provided with a spe- 
cial porcelain reflector designed to 
avoid shadows or bright rings of 
hight on wails or ceilings. 

The unit is totally inclosed to pre- 
clude accumulation of dust, dirt, and 
vermin. A soft diffused light is dis- 


Art Metal Fixture With Central Chain. 


tributed to wails and ceiling while the 
concentration of light is projected 
downward to the working plane. 

This fixture is an ideal one for 
banks, stores, offices, churches, 
schools, hotels and public buildings 
of every kind. Distribution will be 
made through jobbers and contractor- 
dealers. 


Regulator and Indicator for 
Automobile Batteries. 


To supply the need for a device to 
automatically protect the battery, gen- 
erator and circuits against damage due 
to various causes, the Battery Appli- 
ance Corp.,-l East 49th street, New 
York City, has perfected the G. B. C. 
controller. This apparatus. according 
to the claims made. protects the entire 
electrical system of the car by auto- 
matically reducing the rate of charge 
to the battery when overcharging begins. 
It automatically prevents overheating 
of the battery, it protects all circuits 
against overvoltage which might blow 
out the fuses or burn out a generator 
armature or field, and, besides prevent- 
ing and giving visible warning of these 
troubles, it also indicates when the elec- 
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trolyte level drops below a safe point. 

As shown in the accompanying illus- 
trations, this device employs three aux- 
iliary electrodes which project through 
the ordinary cell caps so that the bot- 
tom of each electrode is just above 
the respective cell plate tops. Connec- 


Front and Side Views of Regulator Mech- 
anism. 


tions are provided from these elec- 
trodes to the dash instrument, and 
other connections are made from the 
latter to the generator. The dash in- 
strument is essentially a combination of 
three electromagnets which operate 
three signals; one marked “Low,” an- 
other both “Low” and “Safe” and the 
third marked “Off.” This latter signal 
indicates whether the battery is being 
charged or not; the “Off” signal indi- 
cates reduced generator output, while a 
blank space in the same window indi- 
cates normal charging. 

Overcharging, one of the greatest 
battery evils, is prevented by control- 
ling the temperature. The detail of 
operation is as follows: Three elec- 
trodes, one per cell, are connected by 
wires to the instrument on the dash. 
Safe level obtains as long as the elec- 
trodes are in contact with the electro- 
lyte. If for any cause whatever the liq- 
uid in any cell of the battery falls out 
of contact with the electrode, the level 
indicator immediately flashes the sign 
“Low” on the instrument dial and the 
driver at once knows the cells need 
water. 

The middle electrode is hollow and 
contains a small, rugged thermostat ad- 
justed to expand a specific amount 
when the battery attains a temperature 
of 110 deg. F. ‘If the battery suffers 
the beginning of an objectionable over- 
charge, the temperature reaches this 
limit and immediately the action of the 
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Diagram Showing Battery, Regulator and 
Generator Leads. 


thermostat is conveyed by electrical 
leads to the instrument on the dash 
and it automatically changes the gen- 
erator adjustment to reduce the charge. 
This causes the battery temperature to 
fall below 110 deg. F. 

With this device installed, it is stated 
that the dangers due to loose, broken 
or corroded connections, or to high 
voltage resulting from overcharging or 
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other causes, are eliminated. The con- 
troller adjusts the generator to deliver 
only the proper voltage. The device 
may be installed in any make of car, 
and is supplied complete with all needed 
wires, screws and new caps. 


An Attachment for Filling and 
Draining Washers. 


An attachment known as the “Pen- 
berthy” washing-machine drainer, for 
use in filling or draining washers, tubs 
and pails, 1s now being placed on the 
market by the Penberthy Injector Co., 
Detroit. It is simple in design and 
operation, being an application of the 
aspirating vacuum-pump principle. It 
is intended to eliminate the lifting and 
emptying of pails of water in either 
the process of filling the washer or 
draining and emptying it into the sink 
by hand. The device can also be used 
to drain sumps, cellars or other places 
where water accumulates. 

By consulting the illustration it will be 
noted that the swivel is screwed onto 
the penstock or any water pipe, the fau- 


Assembly View of “Penberthy’’ Wash- 
Ing Machine Drainer. 


cet adapter being recommended where 
the faucet or pipe is not standard 
threaded. A piece of hose is attached to 
the side extension and run into the tub, 
pit or receptacle to be filled or emptied. 
If it is desired to discharge the drain- 
age elsewhere than directly beneath the 
faucet another piece of hose is attached 


to the lower extension and is run to a 


sink or catch basin. When it is desired 
to fill the washer or other receptacle a 
cap is provided for closing the con- 


nection at the bottom and preventing 


the water from escaping into the sink. 


Combination Oven and Fireless 
Cooker. | 


A 660-watt electric oven, developed 
to zive lamp-socket cooking for the 
small-size family, embraces a fireless 
cooker, two radiant grills for broiling, 
etc, and a boiling device. A soapstone 
gives the fireless-cooker effect. Tem- 
perature is indicated by a thermometer 
on the outside of the oven door. The 
oven is white enameled and is trimmed 
with a rust-proof finish. The inside, 
which is of aluminum, is 12 in. deep, 
16.5 in. long and 14.5 in. high. The 
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walls, which are insulated, are 2.25 and 
3 in. thick. Alternating or direct cur- 
rent at 110 volts may be used. The 
Home Helps Manufacturing Co., 39 
West 38th street, New York City, is 
the maker of this oven. 


Turbine-Generator Units for 
Locomotive Headlights. 


Although developed especially for 
supplying energy for locomotive head- 


arse. 


View of Turbine-Generator Set As. 
sembied. 


lights, the turbine-generator units just 
placed upon the market by the Westmg 
house Electric & Manufacturing Co., 
East Pittsburgh, Pa., may be used for 
lighting service in small isolated steam 
plants’ such as pumping stations, small 
steam shovels, oil-well derricks and m 
other applications where a small amount 
of lighting is required. The construc- 
tion is especially advantageous for port- 
able application as it is designed for 
severe outdoor service. 

This unit is small, light, compact and 
requires no foundations. It can be set 
up on a floor, heavy board or in any 
horizontal place and be held in position 
with four small bolts, studs or lag 
screws. While totally inclosed, all parts 
are readily accessible by removing the 
end cover on the generator and 
turbine end casing on the steam unit 
The five moving parts of this set are 
the shaft carrying the generator arma- 
ture and the turbine rotor, two gover- 
nor weights, the governor spindle and 
the governor steam-valve stem. 

As there are no levers to wear and 
stick and no packing to adjust and re 
new, no adjustments are necessary 
after the unit leaves the factory. The 
unit is self-contained, each part bemg 
built for its particular duty as a part 
of a complete unit. The single shaft 
carrving the generator armature and 
turbine rotor with the governor is sup- 
ported by two standard self-aligmng 


Diagram Showing Relation of Various 
Parts of Generator Set. 


ture, the turbine rotor with governor 
being overhung. 

The generator end of the unit con- 
sists of one. casting containing one 
bearing and the field poles with their 
windings. To this is bolted the middle 
section, which carries the second bear- 
ing and holds one-half of the turbme 
rotor housing. This middle section 
supports the whole unit. The steam 
space, governor valve and steam 
strainer are contained in the third of 
turbine casting. 
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ACTIVITIES IN THE TRADE 


Business Developments, Sales Agencies, Trade Literature and Miscellaneous Items Concerning 
Electrical Manufacturers and Allied Business Interests 


Landers, Frary & Clark, New Brit- 
ain, Conn., has distributed a book of 
instructions for the care and use of 
the Universal electric vacuum cleaner. 


Racine Electric Co., Racine, Wis., 
illustrates and describes in an eight- 
page folder the “Racine” line of elec- 
trical devices manufactured by that 
firm. 


R. Thomas & Sons Co., Inc., East 
Liverpool, O., has issued a folder 
descriptive of the nail assembled por- 
celain knob manufactured by it for 
electrical wiring. 

Metropclitan Electrical Products 
Co., 1250 Atlantic avenue, Brooklyn, 
N. Y., has issued a booklet setting 
forth the merits of the Metropolitan 
electric dishwasher manufactured by 
that concern. 


Manufacturers Distributing Co., 
Inc., St. Louts, has issued a folder on 
the “Almetal’” household steam laun- 
dry, describing the operation of this 
gas heated, electrically operated 
equipment designed for the home. 


National Lamp Works of General 
Electric Co., Nela Park, Cleveland, 
has awarded a contract for the erec- 
tion of its proposed new Buffalo 
works, to cost about $1,500,000, in- 
cluding machinery and equipment. 


Grinnell Washing Machine Co., 
Grinnell, Ia., manufacturer of the 
“Laundry Queen” electric washing 
machine, describes in an illustrated 
folder the advantages to the house- 
wife in using this labor-saving equip- 
ment. 

Standard Underground Cable Co., 
Pittsburgh, is distributing bulletin 
740-1 on joints and jointing materials 
for underground cable work. The 
pamphlet contains data on standard 
saturated paper jointing tubes, stand- 
ard copper connectors and instruc- 
tions for making joints. 


The Electric Storage Battery Co., 
Philadelphia, has completed plans for 
the erection of a power plant at its 
new factory, Rising Sun lane and 
Adams road, to cost about $150,000. 
Plans have been filed for the erection 
of a three-story brick factory at this 
location, as an extension to other 
buildings. 

Sprague Electric Works of General 
Electric Co., New York City, has is- 
sued bulletin 48961 describing Sprague 
electric type “W?” hoists, with capa- 
cities of one to six tons for direct 
and alternating current. The bulletin 
gives specifications, cuts, dimensions 
and weights and shows a few uses for 
this equipment. 


Westinghouse Electric & Manufac- 
turing Co., East Pittsburgh, Pa., has 
issued leaflet No. 3461, which de- 
scribes and illustrates its automatic 
current regulator for electric arc 
furnaces with movable electrodes. 
Schematic wiring diagrams and pho- 
tographs of detailed parts of this ap- 
paratus are produced. 


Steel City Electric Co., Columbia 
avenue, Pittsburgh, has filed plans for 
the construction of a one-story brick 
addition to its plant. 

Griscom-Russell Co., 90 West street, 
New York City, manufacturer of heat- 
ers, evaporators, coolers, separators, 
etc., has issued bulletin 260 describing 
the Reilly water heater, which is 
largely used in the marine and sta- 
tionary power plant fields. 


S. O. S. Electric Sales Co., 2 Co- 
lumbus Circle, New York City, has 
issued an illustrated folder describing 
the “Triplex” electric fan, which in 
combination with a powerful heater, 
with a nichrome element that blows 
a current of heated air, is claimed to 
be more effective than the ordinary 
reflector type electric heater. 


General Electric Co., Schenectady, 
N. Y., has acquired the plant of the 
Schenectady L.inolite Co., at Carmen, 
comprising a one-story works, 50 by 
100 ft., with large acreage of land ad- 
joining. Extensions and improve- 
ments will be made in the present 
building, and it will be equipped for 
the manufacture of silk and cotton in- 


sulation cords, wire and cable work, 


and other operations. 


National Carbon Co., Inc., 30 East 
42d street, New York City, has is- 
sued an 18-page booklet entitled “The 
Carbon Electrode,” which contains a 
great deal of information for those in- 
terested in electric furnace operation 
for the manufacture of steel and 
ferro-alloys. Suggestions relative to 
the handling, storage and use of car- 
bon electrodes, and a comprehensive 
bibliography are also given. 

United Electric Co., Canton, O., has 
increased its capital stock from $500.- 
000 to $1,000,000 for the purpose of 
enlarging its plant to take care of the 
increased volume of business. The 
company manufactures suction sweep- 
ers.. The officers are: President, Ed- 
ward Langenback; first vice-presi- 
dent, Harry R. Jones; second vice- 
president, A. A. Serva; secretary- 
treasurer, C. J. Adams; general man- 
ager, Fred Otte, Jr. 


Benjamin Electric Manufacturing 
Co., 806 West Washington boulevard, 
Chicago, has recently issued an eight- 
page industrial lighting folder, bear- 
ing the title “Putting Across a Big 
Thought in a Big Way.” It is ad- 
dressed to the people who sell Ben- 
jamin products, the object of the cir- 
cular being to post them of efforts 
put forth to drive home to industrial 
executives the many advantages of 
correct industrial illumination. 


Copper Clad Steel Co., 30 Church 
street, New York City, is issuing a 
series of circulars covering various 
kinds of “Copperweld” wire, one of 
which relates to signal service. It is 
stated that signals can be just as ef- 
fectively operated over a wire having 
a maximum resistance of 4.10 ohms. 
per 1000 ft., as at any lower resist- 


ance, therefore, No. 16 copper wire 
could be used for this purpose if it 
were not for the fact that the cost of 
maintaining such a line makes its use 
economically prohibitive. The same 
is also true of Nos. 14 and 12 copper 
wires, which do not have the required 
tensile strength to stand up well un- 
der sleet and wind loads. Mainten- 
ance, therefore, not conductivity, has 
set apart Nos. 10 and 8 as the smallest 
copper wires that can be economically 
used in signal service. The assertion 
is made that in signal service “Copper- 
weld” is far superior to solid copper 
or any other kind of wire, both me- 
chanically and economically, not as a 
substitute, but as a superior product. 
“Copperweld” wire gives signal cir- 
cuits the strength of steel and the non- 
corrosive life of copper; it strengthens 
the whole pole line and minimizes 
signal failures. No. 10 “Copperweld” 
gives approximately the same strength 
as No. 8 copper wire, but is about 8 
per cent lighter and costs materially 
less. In like manner, No. 8 “Copper- 
weld” is more economical and just as 
efficient as No. 6 copper wire. _ 


Edison Lamp Works of General 
Electric Co, Harrison, N. J., is dis- 
tributing a four-page circular entitled, 
“A Short Path to Home Lighting 
Satisfaction—the Right Lamp in the 
Right Place.” A chart is shown to 
simplify the selection of the proper 
lamp for every type of home lighting 
fixture, and also to enable the dealer 
to select the proper lamp for any 
lighting fixture in any size room, 
the fixtures illustrated in the chart be- 
ing typical of those found in the av- 
erage home. 


Roller-Smith Co., 233 Broadway, 
New York City, manufacturer of elec- 
trical instruments, meters and circuit- 
breakers, announces the appointment 
of the Mountain States Machinery 
Co., (successor to the Vaughan Ma- 
chinery Co.) 1710 Glenarm street, 
Denver, Colo., as its agent in the 
states of Colorado, Wyoming and 
New Mexico. In addition to the 
Roller-Smith lines the Mountain States 
company will handle the products of 
the Cutler-Hammer Manufacturing 
Co., Crocker-Wheeler Co., Maloney 
Electric Co. and the Terry Steam 
Turbine Co. 


Hayes Electric Co., Detroit, has 
changed its name to the Hayes Home 
Appliances Co. The company states 
that it has always specialized in home 
appliances and the change was made 
to bring out that point and to avoid 
the impression that it does contract- 
ing or wiring, or handles chandeliers 
or fixtures, The company maintains 
stores in the following cities: 708 
Genesee avenue, Saginaw, Mich.; 141 
Pearl street, Grand Rapids, Mich.; 429 
Detroit street, Flint, Mich., and 417 
Madison avenue, Toledo, O., head- 
quarters being located at 85 Broad- 
way, Detroit. 
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PERSONAL MENTION 


Biographical Sketches and Chronicle of Changes in Business. Connections, Promotions and 
Other Personal News of the Industry 


A. A. AbdpamMs has been appointed 
comptroller of the American Water 
Works & Electric Co., Inc. New York 
City. 

RusseLL G. CARTER has suc- 
ceeded H. K. Brodgett as superintendent 
of the Belfast district of the Penobscot 
Bay Electric Co.. Bucksport, Me. 


J. F. FISHER, superintendent of the 
Oklahoma Gas & Electric Co., Drum- 
right, Okla., has been elected adjutant 
to the local American Legion organiza- 
tion. 

H. K. BrRopGETT, formerly super- 
intendent of the Belfast district of the 
Penobscot Bay Electric Co., Bucksport, 
Me., has been transferred to the Rock- 
land district. 


J. F.OwENs s, manager of the Okla- 
homa Gas & Electric Co.. Oklahoma 
City, Okla., has been elected an honor- 
ary member of the Capital Hilt (Okla.) 
Chamber of Commerce. 


O. L. MERKET, who has been con- 
nected with Westinghouse, Church, 
Kerr & Co., New York City, has re- 
signed to become assistant chief engi- 
neer of the American Can Co. 

FreD D. GorDON is now con- 
nected with the Cumberland County 
Power & Light Co., Portland, Me. He 
was formerly general manager of the 


eee Electric Co., Lewiston, 
Me. 
Dr. Crayton H. SHARP has 


been appointed chairman of the board 
of examiners of the American Institute 
of Electrical Engineers to succeed F. L. 
Rhodes. Dr. Sharp is technical director 
of the Electrical Testing Laboratories, 
New York City. 


MARKHAM CHEEVER has been 
appointed chairman of the newly or- 
ganized hydraulic power committee of 
the National Electric Light Association. 
He 1s chief engineer and general su- 
perintendent of the Utah Power & Light 
Co., Salt Lake City. 

PuiLLIiP L. ROSE has been elected 
treasurer of the American Water Works 
& Electric Co., Inc., 50 Broad street, 
New York City, to succeed C. S. Ash- 
down who has resigned to become vice- 
president and comptroller of the Rem- 
ington Typewriter Co. 


F. V. MAGALHAES has been ap- 
pointed chairman of the instruments and 
measurements committee of the Amer- 
ican Institute of Electric Engineers to 
succeed S. G. Rhodes. Mr. Magalhaes 
is superintendent of the meter and test 
departments of the New York Edi- 
son Co. 


F. N. LEONARD, of the Public 
Service Co. of Northern Illinois, Chi- 
cago, has been elected chairman of the 
Public Service Section of the National 
Electric Light Association. He is safety 
inspector and also secretary of the Cen- 
tral Committee on Co-operation of the 
Co-operative Council. Mr. Leonard 


served as secretary of the National 
Electric Light Association for two 
years. 


Ter WikvpMan, who has been 
connected with the security sales de- 
partment of the Sapulpa Electric Co., 
Sapulpa, Okla., has been transferred to 
the securities department of the Okla- 
hoina Gas & Electric Co. 


WILLIAM CREIGHTON PEET, 
chairman of the National Association 
of Electrical Contractors and Dealers, 
He born in New Orleans, La., Oct. 20, 
S71, 
Institute of Technology and just before 
completing his third year of electrical 
engineering in 1893, he went abroad. 
After spending two years in the Tech- 
nical School of Darmstadt, Germany, a 


Willlam Creighton Peet. 


technical degree was awarded him. 
After graduation he was employed for 
two years with Schuckert & Co., Nurem- 
berg, Germany, and then returned to 
America to accept a position in the 
engineering department of the Ameri- 
can Telephone & Telegraph Co. In 
1902 the engineering firm of Peet, Mc- 
Anerney & Powers was formed, but 
upon the retirement of J. A. McAner- 
ney in 1906, it became Peet & Powers, 
the name which is still retained today, 
with offices at 70 East 45th street, New 
York City. The firm has designed and 
constructed many electrical installations, 
among which may be mentioned the 
Times building, U. S. Custom House, 
Ward Bread Co. buildings, and the 
Scribner building, all in New York City. 
In Baltimore, the Union Station and 
the U. S. Custom House were two 
large undertakings. Mr. Peet, almost 
from the beginning of his business 
career, has been a member of the Na- 
tional Association of Electrical Con- 
tractors and Dealers. He has always 
heen active in its affairs, holding many 
prominent positions in the local section 
and for the past three vears chairman 
of the national body. 


He attended the Massachusetts - 


V. R. THompson, of the engi- 
neering department of the Byllesby 
Engineering & Management Corp., has 
been appointed assistant general man- 
ager of the Shaffer Oil & Renning Co. 


CHARLES S. RuFFNER has been 
elected chairman of the traction and 
transportation committee of the Amer- 
ican Institute of Electrical Engineers 
to succeed W. S. Murray. Mr. Ruffner 
ıs vice-president of the North Ameri- 
can Co., New York City, and vice-presi- 
dent of the A. I. E. E. 


D. A. PreRCE has been appointed 
engineer of electrical distribution of 
the Public Service Co. of Northern 
Illinois, succeeding H. L. Caldwell, who 
has resigned to engage in other busi- 
ness in California. Mr. Pierce has beer 
in the company’s employ ten years and 
a little over a year ago was transferred 
from district “J” to the general office 
in Chicago. 


CHARLES A. WESTMAN, who 
recently became associated with the 
Chicago sales organization of the Hart 
& Hegeman Manufacturing Co., manu- 
facturer of switches, sockets, wiring de- 
vices, etc., has been appointed district 
representative for the company with 
headquarters in St. Louis, and will 
cover Missouri, Kansas, Nebraska and 
a portion of Jowa from that office. He 
succeeds S. B. Clapp in that territory. 
who has been assigned to the state ot 
Ohio, with headquarters at Cleveland. 
Mr. Westman comes to the company 
with an experience gained in selling to 
the electrical and hardware dealers of 
New York state. 


OBITUARY. 


WILLIAM P. FEENEY, consulting 
engineer, 13 North LaSalle street, Chi- 
cago, died at his home, 4:48 Washing- 
ton boulevard, Sept. 30. He assisted 
Randolph Isham in the construction of 
the drainage canal. 


WALTER NEFF, manager of the 
Dexter branch of the Missouri Public 
Utilities Co., died Sept. 27 as the result 
of shock and burns incurred in attempt- 
ing to connect up electric light wires in 
a saw mill at Dudley. a short distance 
from Poplar Bluff, Mo. 


L. D. York, president of the Ports- 
mouth Street Railroad & Light Co. 
Portsmouth, O., died last month. He 
was born in England, Dec. 20, 187. 
Mr. York was a member of the Engi- 
neers Club of New York and the Amer- 
ican Society of Mechanical Engineers. 


GEORGE A. CULLy, one of the 
veteran employes of the maintenance 
department, Edison Electric Iluminat- 
ing Co. of Boston, died recently. He 
was born in Boston and started work 
with the company 22 years ago. being 
foreman of the low tension division at 
the time of his death. Mr. Cully was 
a member of the National Electr 
Light Association and the Edison Em- 
ploves Club, and took an active interest 
in the affairs of these organizations. 
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BUSINESS OPPORTUNITIES 


News of Electrical Construction Projects in All Parts of the Country, Proposals Invited, Foreign 
Trade Openings and New Companies < 


EASTERN STATES. 


Lisbon Falls, Me.—The Worumbo 
Manufacturing Co. has awarded a 
contract to the Turner Construction 
Co., 178 Tremont street, Boston, for 
the erection of a two-story power 
house at its textile mills, to include 
steam and turbine departments. 


Barton, Vt—Wessell, Nickel & 
Gross, 457 West Forty-fifth street, 
New York City, manufacturer of 
player mechanisms for pianos, has 
awarded a contract to the Flynt Build- 
ing & Construction Co., Palmer, 
Mass., for he erection of a power 
house at its proposed works at Bar- 
ton. A large plant for woodworking, 
electrically operated, will be con- 
structed. 


Boston, Mass.—Considerable elec- 
trical equipment will be installed in 
the bank and office building to be 
erected by the Workingmen’s Co-Op- 
erative Bank at 59-73 Cornhill street. 
The structure will be six and seven 
stories, and is estimated to cost $50).- 


Boston, Mass.—The Department of 
Public Works has completed plans for 
the erection of an additon to its power 
plant at the Lincoln Wharf, Commer- 
cial street, to cost about $70,000. 


Cambridge, Mass.—A . three-story 
power plant, 50 by 100 ft., will be 
erected by A. R. Hyde & Co., 420 
Columbia street, in connection with 
the construction of an addition to its 
shoe factory, estimated to cost $75,- 
000. Tuck & Gilman, 34 School 
Street, Boston, are the architects. 


Everett, Mass.—The Boston Ele- 
vated Railway Co., 108 Massachusetts 
avenue, Boston, has plans under way 
for the erection of shops at Everett, 
estimated to cost $3,000,000, including 
machinery. Considerable electrical 


equipment for different phases of op- 


eration will be installed. Dwight P. 
Robinson & Co., 61 Broadway, New 
York City, is the engineer for the 
project, 

Everett, Mass.— Electrica! and me- 
chanical equipment, including motors, 
etc., will be installed in the addition 
to be erected at the plant of the Bos- 
ton Varnish Co., Second street. The 
structure will be one and three stories, 
58 by 95 ft., and is estimated to cost 
$80,000. E. Locatelli & Co., Inc., 46 
Cornhill street, Boston, is the building 
contractor. 


Fall River, Mass.—The city council 
will call for bids at an early date for 
the erection of the proposed pumping 
plant for waterworks service to be 
constructed at Watuppa pond. The 
plant will be one-story, and with nec- 
essary dam construction will cost 
about $140,000. H Barrows, 6 
Beacon street, Boston, is engineer. 


New Haven, Conn.—In connection 
with the_new shop and yard additions 
at the Cedar Hill shops of the New 
York, New Haven & Hartford rail- 


road, considerable electrical apparatus 
and machinery will be installed, in- 
cluding motors, industrial control ap- 
paratus, power equipment, etc. The 
new extensions are estimated to cost 


$225,000. 


Norwich, Conn, — The United 
States Finishing Co., 320 Broadway, 
New York, has filed plans for the 
erection of the proposed power house 
at its factory in the Greenville dis- 
trict. It will be steel and concrete, 
40 by 106 ft. 


Terryville, Conn.—Plans are being 
completed for the erection of a power 
plant at the factory of the Eagle 
Lock Co. 


Hamilton, N. Y.—The Water and 
Light Commission has plans under 
way for the construction of a muni- 
cipal power house. 


New York, N. Y.—The_ Radio 
Corp. of South America has filed no- 
tice of increase in capital from $10,- 
000,000 to $11,000,000. 

New York, N. Y.—The New York 

Telephone Co., 15 Dey street, has 
completed plans for extensions and 
improvements in its three-story ex- 
change building at Herkimer and 
Sackman streets, Brooklyn, to cost 
about $70,000. 
. New York, N. Y.—Through Wil- 
liam A. Read & Co., Nassau and Cedar 
streets, banker, the Cleveland Electric 
Illuminating Co., Cleveland, will dis- 
pose of a preferred stock issue total- 
ing $4,000,000, the proceeds to be used 
for proposed extensions and improve- 
ments in electric power plants and 
system, financing, etc. 


New York, N. Y.—The Ford Motor 


Co., Detroit, is having plans pre- 
pared by Stone & Webster, 120 
Broadway, for the erection of its 


proposed motor tractor plant at 


Green Island, near Troy, N. Y.; the 


work will include the construction of 
a large hydroelectric pOwer plant and 
is estimated to cost close to $2,000.- 
000. 


New York, N. Y.—Estimates made 
by the New York Telephone Co., 15 
Dey street, call for new construction 
in the metropolitan district to total 
$26,000,000, during the present year. 
Under normal conditions, the work in 
this territory has averaged about $7,- 
000,000 per annum. 


Pine Plains, N. Y.—The Stissing 
Light & Power Co., recently organ- 
ized with a capital of $25,000, is plan- 
ning the operation of an electric 
light and power system in Dutchess 
and Columbia counties. Edward 
Bryan and F. E. Chase head the com- 
pany. 

Troy, N. Y.—The city council has 
preliminary plans under way for the 
erection of its proposed two-story 
power house on State street, to be 
used for engine department, centraliz- 
ing control equipment and other gen- 
cral service. 


. including machinery. 


Utica, N. Y.—Construction has 
been started by the Champlain Re- 
alty Co. of Utica on a pulpwooú 
plant. Power will be furnished by 
electricity which will either be gener- 
ated by the company or supplied by 
Northern New York Utilities, 
nc. 


Camden, N. J.—John R. Evans & 
Co., Philadelphia, Pa., has filed plans 
for the erection of the proposed one- 
story addition to the power house at 
its local leather plant, 48 by 77 ft., 
at Second and Erie streets, to cost 
about $75,000. 


Hoboken, N. J.—In connection with 
the proposed extensions and improve- 
ments to be made by the Delaware, 
Lackawanna & Western railroad, the 
local chamber of commerce has sub- 
mitted a petition of recommendations, 
asking for the electrification of the 
company’s lines for a distance of 
about 25 miles from the local ter- 
minal. In connection with yard better- 
ments, it 1s recommended that an 
electric traveling crane be installed 
in the Ferry street yards, as well as 
electrically -operated haulers, and 
other similar equipment. 


Newark, N. J.—Oscar Scherer & 
Brother, 115 Paris street, have filed 
plans for the erection of a one-story 


power house at their leather plant, 15 
by 38 ft. 


Pine Grove, N. J.—The E. I. du- 
Pont deNemours Co.. Wilmington, 
Del., kas completed plans for the erec- 
tion of a steam operated power plant 
in this section to cost about $500,000, 
It will be lo- 
cated in the Deep Water Point dis- 
trict. 


Trenton, N. J.—The Crescent In- 
sulated Wire & Cable Co., Muirheid 
Avenue, has completed plans for the 
erection of a one-story. power house, 


65 by 100 ft. 


Allentown, Pa.—The city council is 
planning the installation of pumping 
equipment in its plant used for the 
waterworks department, located on 
the Little Lebanon river. 


Camp Hill, Pa—The Bell Tele- 
phone Co. has inaugurated work for 
the installation of an underground 
conduit system here. A number of 
overhead lines will be replaced. 


Duncannon, Pa.—The question of 
issuing $20,000 in bonds to enlarge 
the municipa! light plant will be sub- 
mitted to a vote on Nov. 2. Address 
borough clerk. 

Glen Rock, Pa.—The Glen Rock 
Electric Light & Power Co. has filed 
notice of increase in capital from $20,- 


000 to $100,000 for proposed expan-. 


sion, 


Lebanon, Pa.—In connection with 
its proposed new local machine and 
locomotive shops, estimated to cost 
$135,000, the Bethlehem Steel Co., 
Bethlehem, Pa., will build a power 
plant for works service. Electrical 
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equipment will. also be installed in 
other departments of the plant. 


Philadelphia, Pa.—Plans have been 
filed by the Franklin Worsted Co., G 
and Vernango streets, for the erection 
of a one-story power house at its mill. 


Philadelphia, Pa.—The American 
Brewing Co., Thirty-first and Master 
streets, has filed plans for the erec- 
tion of extensions in its power house, 
to cost about $12,000. 


Philadelphia, Pa.—Plans have been 
filed by the Orinoka Mills, Ruth, 
near Somerset street, for the erection 
of a one-story power plant, 50 by 117 
ft., at Steiner and Jasper streets, to 
cost about $100,000, with equipment. 


Philadelphia, Pa.—The Philadelphia 
Electric Co., Tenth and Chestnut 
streets, has arranged for a preferred 
stock issue totaling $6,000,000. The 
proceeds will be used for extension 
and betterment work of power plants 
and distributing system, including the 
completion of the electric generating 
plant, now in course of construction, 
at Beach and Palmer streets. This 
plant will have a total capacity of 
60,000 kw., and is expected to be ready 
for service during the coming winter. 
Joseph B. McCall is president. 

Philadelphia, Pa. — The William 
Cramp & Sons Ship & Engine Build- 
ing Co., Richmond and Norris streets, 
has filed plans for the erection of a 
one-story addition to the power plant 
at its works. 


York, Pa.—The York Railways Co. 
West Market street, has filed plans 
for the erection of a one-story sub- 
station of automatic operated type. 


York, Pa.—The focal water com- 
pany is planning to equip its several 
pumping stations with electric power 
at a cost of $8000. The board of di- 
rectors believes that this will bring 
about greater facility in supplying 
water and can be operated at less ex- 
pense. 


Baltimore, Md.—The Baltimore Dry 
Docks & Ship Building Co. has filed 
plans for the erection of a one-story 
electric substation to be located at the 
Key highway and Cross street. 


Baltimore, Md.— Electrical and me- 
chanical equipment, including ice- 
making and refrigerating apparatus, 
will be installed in the proposed plant 
addition to be erected by the Ameri- 
can Ice Co. on Milton avenue. The 
extension is extimated to cost in ex- 
cess of $150,000. 


Frederick, Md.—The Board of 
Aldermen has received estimates of 
cost for the installation of equipment 
at the city power plant, with a new 
“white way” and general street-light- 
ing system, totaling $60,000. The 
street-lighting system alone will cost 
about $40,000, and it is expected that 
this portion of the work will be placed 
under way at an early date. Charles 
Reeder, Park. avenue and Saratoga 
street, Baltimore, is engineer. 

Princeton, W. Va.—The Princeton 
Power Co. has filed notice of increase 
ae capital from $250,000 to $300,- 


Wilson, N. C.—Plans are under 
way by the city council for the in- 
stallation of a street-lighting system, 
with improvements in light and power 
facilities, to cost about $100,000. 


Augusta, Ga.—The city council is 
negotiating for a site for its proposed 
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hydroelectric power plant. Lock- 
wood, Greene & Co., Healey building, 
Atlanta, Ga., is the engineer for the 
project. 


Camilla, Ga.—The city has granted 
a 20-year franchise to the Baker 
County Power Co., which will furnish 
electric current to the extent of 300 
hp. Address R. L. Hall, president, 
Newton, Ga. 


Gainesville, Fla—The city will vote 
on the issuance of $30,000 in bonds 
for improving the water and light 
plants. Address the mayor. 


Jacksonville, Fla.—Bids will be re- 
ceived shortly for an electric line to 
the plant of the Federal Ice Refrig- 
erating Co. to be built in the Mon- 
crief railroad yards. 


Jacksonville, Fla—Plans for the 
lighting of ten acres of land at the 
state fair grounds, to be set aside for 
a parking ground and camp site for 
winter tourists, will be taken up with 


_the city commission by the camp site 


committee of the tourist division of 
the Chamber of Commerce. Address 
T. O. McBride, chairman. 


Moore Haven, Fla.—The city has 
granted a franchise for operating a 
telephone system. Address the mayor. 


Oldsmar, Fla.—The Oldsmar Elec- 
tric & Ice Co. has perfected plans 
for the erection of an addition to its 
electric generating plant to cost about 
$250,000, including equipment. 


NORTH CENTRAL STATES. 


Holland, Mich. — Plans are under 
way to install boulevard lights on 
Eighth street from Central avenue to 
River avenue. Address J. J. Rutgers. 


Owosso, Mich.—The city has re- 
jected all bids for the installation of a 
boulevard lighting system, and will 
re-advertise. 


Tecumseh, Mich. — The Hayden 
Milling Co. is about to harness the 
surplus water that flows over the dam 
at the Glove pond ‘by erecting a 
power plant. An agreement has been 
signed with the Tecumseh Electric 
Co., whereby that concern will operate 
the plant and dispose of all surplus 
current over that needed to furnish 
light and power to the mill. The 
plant equipment will consist of a hy- 
droelectric engine of 310 hp. 


Union City, Mich.—The village 
council is laboring with the water 
power problem. Owing to the fact 
that the yearly cost of coal to run the 
municipal steam plant is gradually 
mounting to a prohibitive price, the 
village is anxious to secure available 
and practicable water power some- 
where in the region along the St. Joe 
or Coldwater rivers. 


Anderson, Ind. — A contract has 
been let to the Hatfield Electric Co., 
Maryland and Meridian Station, In- 
dianapolis, for the construction of a 
$300,000 power plant for the city. 
Charles Brossman, architect, 1503 
Merchants Bank Building, Indianap- 
olis, has prepared plans. Address 
city clerk. ` 

Newberg, Ind.— The Newberg Light 
& Water Co. plans to extend its wires 
and light to the Epworth coal mines. 


Centralia, Ill.—City Engineer L. W. 
Lemon has prepared plans for city 
ornamental lighting system which is 
to be installed as soon as the legal 
machinery can be put in motion. The 
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posts will be of concrete and will 
have a single light on each. 


Quincy, IlL—The Central Union 
Telephone Co. will add a half mile to 
its underground conduit system. Ad- 
dress Manager Halligan. 


Appleton, Wis.—A. C. Eschweiler, 
architect, Goldsmith building, Mil- 
waukee, has prepared plans for the 
erection of an addition to the tele 
phone exchange of the Wisconsin Tel- 
ephone Co. 


Camp Douglas, Wis.—Henry C. 
Hengels, state architect, First Wis- 
consin National Bank building, Mil- 
waukee, has prepared plans for a 
power house at the Wisconsin Mili- 
tary Reservation. : 


Manitowoc, Wis.—The city will in- 
stall an ornamental lighting system. 


Oconto, Wis.—The Northern Pesh- 
tigo Power’ Co. has been organized 
with a capital of $1,000,000 to erect a 
hydroelectric plant on the upper Pesh- 
tigo river in Wisconsin... A power 
plant site has been purchased at 
Cauldron Falls and will be improved 
up to about 25% of its estimated ca- 
pacity of 10,000 hp. available at this 
point. Address T. A. Pamperin, sec- 
retary, Oconto. 


Atwater, Minn.—A power and light 
company is being organized for in- 
stalling an electric lighting system. 
Address Edward Feig. 


Cloquet, Minn.—Bids will soon be 
received for a “white way” lighting 
system on Broadway and on Cloquet 


- avenue from Broadway to Twelfth 


street, Address J. A. Parks, city 
clerk. 

Currie, Minn.—A: special election 
will be held soon to decide on build- 
ing an electric light plant and extend- 
ing the waterworks system. Address 
C. A. Portman, city clerk. 


Duluth, Minn.—The city will extend 
its electric lighting system from 
Roosevelt to Cody street on Central 
avenue and from 54th to 59th street 
on Grand avenue. Address P. G. 
Phillips, commissioner. 


Good Thunder, Minn. — The Citi- 
zens Telephone Co. will replace its 
telephone poles by laying cables. 


Nelson, Minn.—The Nelson Light 
& Power Co. will build a line to Alex- 
andria. 


Fertile, Ia.—The city will install an 
electric lighting system. Address J. 
T. Tallackson, city clerk. 


Tama, Ia.—Plans have been pre- 
pared by the Power Engineering Co., 
621 Metropolitan Life building, Min- 
neapolis, Minn., for a dam and canal 
work for a lighting system to be in- 
piled at an estimated cost of $40,- 


. Kansas City, Mo.—The Kansas City 

Power & Light Co. will enlarge its 
plant by sinking a second condenser 
well and installing 20,000 or 30,000- 
kw. turbogenerator with auxiliaries. 
The estimated cost is $2,500,000. Plans 
to extend the transmission system 
next year at a cost of $2,000,000 are 
also contemplated. Address J. F. 
Porter, president. 


Clay Center, Kan.—Bonds to the 


amount of $80,000 have been voted to 


improve and equip the municipal light- 
ing plant. 

McPherson, Kan.—Rudolph Goers, 
who will erect a flour mill here, de 
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sires to equip it with electric power. 
If this is not possible attention must 
be given to the erection of a power 
house and the ordering of the neces- 
sary equipment. 


Topeka, Kan.—An extension to cost 
$30,000 will be built to the electric 
plant of the Topeka Edison Co., 722 
Van Buren street. It will house a 
new engine and generator. The plant 
already has a capacity of 5000 hp. 
The enlarged facilities will add 1500 
hp. to the company’s plant. Address 
A. H. Purdy, general manager. 


Campbell, Neb.—A contract has 
been let to T. F. Blake, Broadwater, 
for an electric lighting plant. Hen- 
ningson Engineering Co., engineer, 
National building, Omaha, has pre- 
pared plans. Address George E. 
Crilly, city clerk. 


SOUTH CENTRAL STATES. 


Grays, Ky.—The Grays Electric 
Light Co. has heen incorporated with 
a capital of $3000, the incorporators 
being J. T. Gray and others. 


Atkins, Ark.—The Atkins Light & 
Power Co. has increased its capital 


stock from $15,000 to $30,000. 


Batesville, Ark. — The National 
Manganese & Ore Co., Indianapolis, 
Ind., is planning the erection of a 
hydroelectric power plant in this sec- 
tion to cost about $100,000. It will be 
used in connection with mining opera- 
tions. H. A. Mansfield is vice-presi- 
dent and general manager. 

Newport, Ark.—Fire on Sept. 20, 
originating in the power house of the 
Cotton Plant Veneer Co., destroyed 
that building, with other portions of 
the plant with a loss estimated at 
$35,000. 

San Antonio, Tex.—Plans are being 
prepared for a five story fireproof 


addition to the Santa Rosa Infirmary: 


A complete bell and intercommunicat- 
ing telephone system will be installed. 
All electric lighting fixtures will be of 
the indirect type. Address Atlee B. 
Ayres, who has prepared the plans. 


WESTERN STATES. 


Buffalo, Mont.—The city officials of 
Miles, Terry and Glendive will build 
a hydroelectric plant at Buffalo Rap- 
ids. Joseph C. Leighton, Miles City, 
is interested in the project. 


Boise, Ida.—The Idaho Power Co. 
plans to erect a 132,000-volt line from 
its Thousand Spring plant to Cald- 
well. 

Hoquiam, Wash.—Bids will be re- 
ceived for the installation of orna- 
mental boulevard lights in the busi- 
ness section of the city. The esti- 
mated cost 1s $400,000. Address city 
commissioners. 


Tacor >, Wash.—There is a possi- 
bility on an extension of the Pacific 


traction line from Murray to Camp‘ 


Lewis. The proposition 1s now being 
investigated by the executive board 
of the retail merchants bureau of the 
Tacoma Commercial Club. 

Yale, Wash—The Northwestern 
Electric Co., Portland, Ore., plans te 
erect a hydroelectric plant here. 

Eugene, Ore—Bonds to the amount 
of $50,000 have been voted for a mu- 
nicipa’® ight and power plant. 

Poruand, Ore—The Federal Tele- 
graph Co. has purchased a site for the 
erection of a large wireless telegraph 
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station, A 620 ft. tower will be 
erected, together with a set of six 
smaller towers to hold six sets of an- 
tennae as well as buildings. The esti- 
mated cost is $200,000. Address F. R. 
Barstow, local manager. 


The Dalles, Ore.— Property owners 
have agreed to install a “white way” 
system of lighting along Second street 
from the Hotel Dalles to the junction 
of the Dalles-California and the Co- 
lumbia highways. The committee 
propose to install 72 lights at inter- 
vals of 75 ft., providing the city would 
agree to maintain the lights and ac- 
cept them after they have been in- 
stalled. 


Bakersfield, Cal—The San Joaquin 
Light & Power Corp. has asked per- 
mission to issue $2,000,000 in bonds 
for improvements. The necessity for 
this is new power houses and line ex- 
tensions to take care of the natural 
growth of business that will be added 
to the company’s lines during the 
coming year. Address A. G. Wishon, 
general manager. 

Fresno, Cal.—The San Joaquin 
Light & Power Corp. plans to con- 
struct an electric plant on the Chow- 


chilla road near Merced, Cal., at an- 


estimated cost of $100,000. 


Honcut, Cal.—The Irrigation Board 
is planning to construct irrigation 
reservoir system and canal in the 
Honcut-Yuba Irrigation District, the 
project to include gravity and pump- 
ing diversion at separate points. The 
estimated cost is $1,780,000. Address 
F. T. McCray, engineer. 


Los Angeles, Cal.—The Southern 
California Edison Co. will build a 
power plant and extend its lines to 
furnish additional towns with light 
and power. Address R. H. Ballard, 
general manager. 

San Francisco, Cal.—Application 
has been made by the Mount Shasta 
Power Co., operated by the Pacific 
Gas & Electric Co., to the State Rail- 
road Commission for permission to 
issue bonds for $125,000,000, the pro- 
ceeds from which are to be used for 
the construction of five generating 
plants on the Pitt river. 

City of Mexico, Mexico.—Impor- 
tant improvements and possible ex- 
tensions are to be made to the elec- 
trict street railway system of the 
Mexican Tramways Co., Ltd., in the 
capital and federal district. The com- 
pany is also considering the carrying 
out of its plans for building inter- 
urban electric lines from the City of 
Mexico to Puebla, 130 miles, and to 
Toluca, 45 miles. 


CANADA. 


South Westminster, B. C.—Mundy, 
Rowland & Co., 510 Hastings street, 
has been awarded contract for sup- 
plying and installing electric motors, 
transtormers, etc., costing $15,000, for 
Cut-To-Fit Buildings, Ltd. 

Minnedosa, Man.—The Provincial 
Power Commission has been autho- 
rized to construct a power plant at a 
cost not to exceed $21,600 for the 
first year. 


Fredericton, N. B. — The New 
Brunswick Hydroelectric Co. has de- 
cided not to proceed with any power 
development work on the North Shore 
at present, but will construct dams, 
power houses, etc., at Shogomoc, 
York county, and Musquash, St. 
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John. Address Henry Holgate, con- 
sulting engineer, Montreal, Que. 
Windsor, N. S.—Plans are being 
prepared for a power house, dam, 
pulp mill, etc., at an estimated cost 


- of $250,000. Address T. B. Akins. 


Newbury, Ont.—Construction of an 
electric light and power distribution 
system is planned by the city council 
at an estimated cost of $10,000. Ad- 
dress Charles Tucker, engineer. 


Toronto, Ont.—Work has been 
started by the Ontario Hydroelectric 
Power Commission on the develop- 
ment of Raney’s Falls, near Camp- 
bellford, Ont. The equipment to be 
installed consists of two 5000-hp. 
single-runner, vertical-draft turbines, 
operating at 47-ft. head at 120 r.p.m., 
direct-connected to the generators. 
It is expected that the plant will be 
in operation by 1922. 

Cap de la Madeleine, Que.— Bids 
will be called for shortly for the in- 
stallation of a fire alarm system for 
the city to be operated by electricity. 
The estimated cost is $8000. Address 
R. Morrissette, engineer. 

St. John’s, Que.—A general con- 
tract for constructing a steam power 
plant for Canadian Cottons, Ltd., 365. 
Aqueduct street, has been awarded 
to the Foundation Co., Ltd. 


PROPOSALS. 


Ashley, N. D.—Bids will be received 
Oct. 19 for an electric light plant. The 
equipment will consist of one 20 hp. 
oil or gasoline engine, one fuel tank 
in brick or concrete pit, one 12.5-kw. 
generater, 125 volts d-c. direct con- 
nected to engine, one 112.5 ampere- 
hour Edison storage battery and one 
switchboard. Plans have been pre- 
pared by Burchner & Orth, architects, 
SCO Shubert building, St. Paul, Minn. 


New York, N. Y.—The Consul Gen- 
eral of Costa Rica, 17 Battery place, 
is asking for bids for the construction 
and operation of an electric railway 
line, extending between two important 
communities with a distance of 22 kil- 
emeters. A 50-year franchise will be 
granted by the government of Costa 
Rica, and a number of important con- 
cessions made. No limit has been 
placed on the time for the bids. 


INCORPORATIONS. 


New York, N. Y.—The Segar-Suval 
Co. Capital, $15,000. To manufac- 
ture electrical specialties. Incor- 
porators: T. Bodger, I. Siskind, and 
. L. Segar, 515 West Eleventh street. 


New York, N. Y.—S. O. S. Electric 
Sales Corp. Capital, $10,000. To 
manufacture electrical supplies. In- 
corporators: A. H. Baaren, H. V. 
Crawford and W. H. Peck, 120 Broad- 
way. 

‘Boston, Mass. — The Kamerite 
Products Corp. Capital, $50,000. To 
manufacture electrical specialties. In- 
corporators: A. Heath Onthank and 
H. Wrav Rohrman, Arlington; and 
Stratford B. Allen, Cambridge. 

Newark, N. J.—The Reliable Elec- 
tric Co. Capital, $100.000. To manu- 
facture electric lamps and other 
electrical products.  Incorporators: 
William, Gus and Sam Gross. 


= 
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FINANCIAL NEWS 


Comment on the Financial Outlook in the Electrical Industry, New Securities, Reports of 
- Earnings, Dividends and Utility Stocks 


Offering of Philadelphia Electric Co. 
Preferred Stock. 


The Philadelphia Electric Co. is offer- 
ing through Drexel & Co., Brown Brothers 
& Co. and the National City Co. a new 
issue of $6,000,000 8% cumulative pre- 
ferred stock at the par value of $25 per 
share and accrued dividend. The pro- 
ceeds of this issue will be used to com- 
plete the Beach and Palmer streets gen- 
erating station on the Delaware river in 
Philadelphia, and the necessary addi- 
tional distribution facilities. It is ex- 
pected that its initial capacity of 60,000 
kw. will be available for the greatly in- 
creased demands on the company before 
next winter. 

The following is a statement of earnings 
of the Philadelphia Electric Co. and its 
subsidiaries for the 12 months ending 
June 30, 1920: 


Gross earnings ......ssononere.. $18,101,032 
Operating expenses, including 

current maintenance, rentals 

and taxeS sie keen sek eens bee 11,626,334 
Net earnings .............0000. 6,474,698 
Annual interest on funded debt, 

reserve for renewals and re- 

placements and amortization 

of debt, discount and expense, 3.238.780 
Balance applicable to dividends. 3,235,918 
8% dividend on this issue of pre- 

ferred stock had it been out- 

Standing eo succes tiant eame oes 480.000 
Balante <c csa vw osadetoen ia de ees 2,755,918 


New Issue of Commonwealth Edison 
Co.’s Stock. 


Announcement has been made by the 
Commonwealth Edison Co., Chicago, of a 
new capital stock issue amounting to a 
little more than $5,000,000 par value, 
which is offered at par to the present 
stockholders, each having the right to 
subscribe for an amount equal to 10% of 
his present holdings. The company will 
purchase the rights of any stockholder 
who does not wish to exercise his sub- 
scription rights. so that it may offer this 
stock to its customers and employes. For 
subscription rights thus surrendered the 
stockholder will be paid at the rate of 
$2.50 a share of new stock. The right to 
subscribe for the new issue is open to 


. Stockholders of record Oct. 15. The pro- 


ceeds are to be applied to reimbursement 
of the company’s treasury on account of 
capital expenditures out of income. 


Six Months’ Showing of Habirshaw 
Electric Cable Co. 


The Habirshaw Electric Cable Co., for 
the six months ending June 30, 1920, re- 
ports a surplus after charges of $421,748. 
After making deductions for estimated 
federal taxes and preferred dividends, the 
showing for the common stock amounted 
to $1.48 a share. Gross business for the 
current quarter is reported considerably 
in excess of the second quarter. The 
rombined statement of the company and 
subsidiaries for the six months ended 
June 30, 1920, follows: 


June 30, Six 
quarter. months. 
Net sales ............ $3,406,921 $6,064,790 
Profit and trading ... 410,357 
Interest discount, 
amortization, etc... 89,536 172,154 
*Surplus ........... $ 320,821 $ 421,748 


*Before federal taxes and depreciation. 


New Issue of Bell Telephone Co. 
Bonds Fully Subscribed. 


An issue of $25,000,000 Bell Telephone 
Co. of Pennsylvania 25-year first and re- 
funding mortgage 7% sinking fund gold 
bonds, series “A,” dated Oct. 1, 1920, due 
Oct. 1. 1945, has been fully subscribed. 
The bonds were offered at 95% and in- 
terest, yielding about 7.45%. The pro- 
ceeds will be used to fund current in- 
debtedness incurred for construction pur- 


poses and to provide funds for construc- 
tion through the years 1920-21. The bonds 
were issued under a mortgage to the 
Bankers Trust Co., trustee, covering as a 
first lien the entire physical property in 
Pennsylvania subject, as to a portion of 
the property, to the existing $9,543,000 
Central District Telephone Co. first mort- 
gage 5% bonds due in 1943. 


Hurley Machine Co. 


For the eight months ended Aug. 31 the 
company reports as follows: 


1920. 1919. 
Net sales ............ $7,138,456 $3,163,006 
Net profit after de- 

preciation ......... 1,108,241 580,159 
Interest, discounts and 

other deductions— 

Net tisies eh pots teks 87,504 70,913 
Preferred stock divi- 

GENS: io beg edd ees a 17,969 23,333 
Net incecme .......... 1,062,759 485,913 
Common dividends 
z Daid acute saute sai 220,768 36.978 
*Balance to surplus .. 782,000 448,935 


*Before making provision for federal 
taxes. 


Lake Shore Electric Co. 


The following is the report of the Lake 
Shore Electric Co. for the period from 
Jan. 1 to June 30, 1920, with comparisons 
for the corresponding period in 1919: 


1920. 1919. 
Gross earnings ...... $1,583,424 $1,190,196 
Operating and taxes . 1,212,967 898.932 
Net gran ce Oi tease 370,457 291,263 
Interest ............. 211,177 215,193 
Surplus a o05i4cee0e ean 159,279 76,070 


Duquesne Light Co. and Subsidiaries. 


The Duquesne Light Co. and subsid- 
jaries for August showed an increase of 
$288,000 on gross earnings, with net after 
taxes $217,000. a decrease of $39.000. The 
net after taxes for the period from Jan. 
1 to Aug. 31 amounted to $2,820,000, an 
increase of $13,000. 


Bond Offering of Public Service Co. 
of Northern Illinois. 


An issue of $1,000,000 Public Service 
Co. of Northern Illinois 8% collateral 
gold notes, due Sept. 1, 1930, is being 
offered by Halsey, Stuart & Co. and A. B. 
Teach & Co. at 100 and interest, yielding 


8%. 


Dividends. 

The Public Service Corp. of New Jer- 
sey has declared its regular quarterly 
dividend of 1% on the common stock and 
2% on the preferred, payable Sept. 30. 


The New England Telephone & Tele- 
graph Co. has declared its regular quar- 
terly stock dividend of $2 a share, pay- 
able Sept. 30 to stock holders of record 
Sept. 22. The dividend rate of the com- 
pany is thus increased from 7 to 8% per 
annum. 


The Manchester Traction, Light & 
Power Co. has declared its regular quar- 
terly stock dividend of 2%, payable Oct. 
15 to stockholders of record Oct. 1. 


The Kansas Gas & Electric Co. has de- 
clared its regular quarterly dividend of 
1.75% on the preferred stock, payable 
Oct. 1 to stockholders of record Sept. 22. 


The Carolina Power & Light Co. has 
declared its regular quarterly dividend of 
1.75% on the preferred stock. payable Oct. 
1 to stockholders of record Sept. 22. 


The Western Electric Co. has declared 
its regular quarterly dividend of §2 on 
the common stock, yable Sept. 30 to 
stockholders of record Sept. 23. 


The Asheville Power & Light Co. has 
declared its regular quarterly dividend of 
1.75% on the preferred stock, payable 
Oct. 1 to stockholders of record Sept. 2. 


The Yadkin River Power Co. has Je- 
clared its regular quarterly dividend of 
1.75% on the preierted stock, payable Oct. 
1 to stockholders of record Sept. 22. 

The Pacific Gas & Electric Co. has de- 
clared its regular quarterly dividend of 
$1.25 on the common stock, payable Oct 
15 to stockholders of record Sept. 30. 


WEEKLY COMPARISONS OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 
Quotations furnished by F. M. Zeller & Co., Rookery B'de., Chicago. 


Public Utilities— 


Adirondack Electric Power of Glens Falls, common........... <... € 14 u 
Adirondack Electric Power of Glens Falls, preferred............. 6 70 i 
American Gas & Electric of New York, common............. 10+extra 91 A 
American Gas & Electric of New York, preferred............... 6 36 36 
American Light & Traction of New York, common.......... ee oe 123 n 
American Light & Traction of New York, preferred.......... eae 6 82 : 
American Power & Light of New York, common............-... ; 4 45 bd 
American Power & Light of New York, preferred........... pee 6 68 ; 
American Public Utilities of Grand Rapids, common............ fe 6 14 
American Public Utilities of Grand Rapids, preferred....... .. ; 7 14 
American Telephone & Telegraph of New York ............. si as 99 2y 
American Water Works & Elec. of New York, common..... Ses st 2% í 
American Water Works & Elec. of New York, particip......... 7 4 
American Water Works & Elec. of New York, Ist preferred.... os 39 i 
Appalachian Power, COMMON. ........ cece ccc ce es ce te ec venrcene Sa See 1 ii 
Appalachian Power, preferred............ me Sig: ake Seale a alee area 7 14 996 
Cities Service of New York, common................eeceeeees +extra 296 66 
“ities Service of New York, preferred...............cccceecs cee 6 66 00 
Commonwealth Edison of Chicago ........... cece ccc ce eee ees aes 8 106 1 é 
Comm. Power, Railway & Light of Jackson; common............ ih 16 1 
Comm. Power, Railway & Light of Jackson, preferred....... eave 6 36 
Federal Light & Traction of New York, common............. a ie 6 i 
Federal Light & Traction of New York, preferred.......... TO ee 41 30% 
Northern States Power of Chicago, common..............+.+00. aa 30% 
Northern States Power of Chicago, preferred................ ex.div.7 76 48 
Pacific Gas & Electric of San Francisco ,common.............. a 48 H 
Public Service of Northern Iliinois, Chicago, common........... F 7 64 $4 
Public Service of Northern Illinois, Chicago, preferred........ Eis 6 84 14 
Standard Gas & Electric of Chicago, common..............:.. cee. G 13 $5 
Standard Gas & Electric of Chicago, preferred................ sea 8 35 1 
Tennessee Railway, Light & Power of Chattanooga, common ... .. 1 m 
Tennessee Railway, Light & Power of Chattanooga, preferred... 6 23 13 
Western Power of San Francisco, common ............+. Leales E. es 18 $8 
Western Union Telegraph of New York ..........cccecoeccees extra 88 
Industrials— 118 
Electric Storage Battery of Philadelphia, common ........... Sos 4 118 140 
Ceneral Electric of Schenectady ............ See E saa: 8 140 


Div. rate. Bid Bid | 
Per cent. Sept. 28. Oct. >. 


Westinghouse Electric & Mfg. of Pittsburgh, common.. ; TERETI 7 49 49 
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The Overhead Line Considered as 
a Mechanical Structure 


Seventh of a Series* of Articles Giving a Review of the Electric 
Power Situation — Calculating Mechanical Stresses in Trans- 
mission Lines — Effect of Temperature — Other Considerations 


By ALFRED STILL 


When wires are strung between poles or tow- 
ers to serve as conductors for electric currents 
there are two questions with which the engineer 
is chiefly concerned: (1) Are they strong enough 
to withstand the mechanical stresses likely to be 
imposed upon them by high winds, ice deposits 
and changes of temperature; (2) are they sufh- 
ciently well insulated from each other and from 
the supporting structures themselves to carry the 
high-voltage currents which are necessary to 


transmit large amounts of energy over consider- ` 


able distances? 


*Preceding articles in this series appeared in the Juiy 
17, Aug. 7, Aug. 21, Sept. 4, Sept. 18 and Oct. 2 issues of 
Electrical Review. 
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In this article an attempt will be made to indi- 
cate the nature of the problems to be solved, in 
order that a reasonable degree of safety may be 


assured against rupture or overstressing due to | 


abnormal loads. The electrical problems will 
be discussed in another article. Practical formu- 


las will not be developed, and the methods used | 


for calculating stresses in overhead wires will 
not be discussed. The fundamental principles 
will be explained and the various factors in the 
problem will be referred to, the object being to 
give the reader, in the simplest manner possible, 
an accurate idea of the nature and. magnitude of 
the mechanical engineering problems to be solved 
by the engineer when designing the various span 


Fig 1.—Machine fcr Stranding Conductors for Transmission Lines. 
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sections of an overhead electric power transmis- 
sion line. 

Consider a mass of any irregular shape, the 
weight of which may be represented by the ver- 
tical vector OPa passing through its center of 
gravity O’ as shown in Fig. 2. This mass is sus- 


- pended by two perfectly flexible ties from the 


4 


fixed points a and B. Except for the special case 
of parallel forces, the resultant Pg and the com- 
ponents Pa and Peg acting in the direction of the 
suspension cords, .4C and BD, will pass through 
the common point O. The system of forces is 
in equilibrium and the conditions to be fulfilled 
are, therefore: (1) that the vectorial sum of all 
forces and reactions shall be zero, and (2) that 
the sum of all moments taken about any point 
shall be zero. 

The following is an explanation of the manner 
in which a force diagram similar to Fig. 2 may 
be constructed. 

The known data are: 

1. The position of suspension points 4 and B. 

2. The magnitude and position relatively to 
points .1 and B of the force of gravity, i. e.. the 
length of the vector OPa and the distance AF 
of this vector from the point A. 

3. The magnitude, but not the direction, of 
the force Ps, acting through the suspension 
point B. 

- The required data are: 

1. The direction of the force Pp. | 

2. The magnitude and direction of the 
force P4. 

3. The horizontal and vertical components of 
the forces at the points of support. 

Taking moments about the point 4 gives the 
equation : | 

Pr X AR = Pe X AE 
thus 
z Pe 
AR = AE X — 
Ps 
From the point -f as a center use this radius to 


draw an arc of a circle, the tangent to which, 
passing through B, will locate the point O. 


Draw OP, to the proper scale to represent the 
force of gravity, and complete the parallelogram 
of forces. The vertical component of the reac- 
tion at point 4 is NO, and at the point B it is 
MO. The horizontal reactions at the points of 
support are PAN and PaM respectively. These 
are obviously equal, but opposite in direction, in 
every conceivable case of a body in equilibrium 
subject only to the force of gravity acting, as it 
always does, vertically downward. 

By applying these fundamental principles of 
graphical statics to the case of a wire strung be- 
tween two rigid supports and acted upon by the 
force of gravity, the shape taken up by a sus- 
pended wire and the tension in the wire at any 
point may be calculated. Fig. 3 shows a wire 
suspended between the two points 4 and B in 
the same horizontal plane. If the maximum sag 
or deflection (the distance ND in Fig. 3) is small 
relatively to the span (the distance -1B), no 
serious error is introduced by assuming the 
weight of the wire to be distributed uniformly 
along the horizontal line ANB.. This assumption 
will cause the curve ADB to be the arc of a 
parabola. If the sag is very great, as for instance 
when a wire is strung from towers on opposite 
ridges across a valley which might be as much 
as a mile wide, the proper assumption to make ts 
that the weight of the wire is distributed uni- 
formly along the length of the wire and not along 
a straight line joining the two points of support. 
If the further assumption (not always justifiable) 
is then made that the wire or cable is of infinite 
flexibility, the curve ADB of Fig. 3 would be a 
catenary. 

On very long spans, even with fairly large con- 
ductors, the actual curves assumed by the wires 
hanging in still air under the influence of their 
own weight only will approximate more nearly 
to the catenary than to the parabola, and if it is 
desired to introduce refinement of calculation the 
catenary is the more correct curve to work to on 
long spans. Owing to the many more or less 
arbitrary assumptions that must necessarily be 
made in all calculations on the mechanical fea- 
tures of a transmission line, such refinements are 


usually unnecessary and only justifiable when 
they involve no additional time or labor in the 
calculations. 

In Fig. 3, a wire weighing w Ib. per ft. is 
stretched between the supports A and B lying in 
the same horizontal plane. The maximum ten- 
sion in the wire is Ps lbs. This is the tension at 
the points of support, and, owing to the sym- 
metry of the figure, it is the same in amount at 
A asat B. The assumption is now made that the 
total weight of wire is equal to the weight per 
foot multiplied by the straight line distance be- 
tween the points 4 and B. Thus 


P=wXil 


where / is the distance in feet between 4 and B. 
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Draw the vector OP, to represent the total 
downward force «i. It will lie on a vertical line 
midway between A and B. Let it be bisected by 
any horizontal line such as 4B. From O lay off 
OP, at such an angle that the head Ps of the 
vector lies on the horizontal line bisecting OPs. 
Complete the parallelogram of forces. Then ON 
represents the vertical component of each point 
of support, and NPs or NP., is the horizontal 
force P, acting at each support; it is also the 
total tension in the wire at the center or ES 
point of the span. 

Referring to Fig. 4, which shows a span of 
length J, we can now calculate the sag s at the 
center. Consider the moments about the point A 
due to the half span AD. These must balance, 
and the equation is 


l al 
$s X Pa = — X — 
4 2 
whence 
sS = wi? /8Py, 


which is the well-known formula for sag calcu- 
lations when the parabolic assumption is made. 

Given an overhead conductor hanging in still 
air from supports at the same level, under the 
influence of its own weight only, the tension in 
the wire at the center of the span will therefore 
be P, = wi?/8s, and in practical work, except on 
exceptionally long spans, the maximum tension 
in the wire will be so nearly equal to the horizon- 
tal component of the pull that the tension at the 
points of support (where the maximum pull oc- 
curs) may be assumed the same as the horizontal 
component as calculated by the latter formula. 

Sufficient has been said to show how the cal- 
culations may be made and how the formulas 
used for calculating stresses in transmission 
wires may be developed. When the supports 4 
and B are not in the same plane the problem is 
just as simply solved and the stresses in a line 
on a steep grade may be predetermined within 
any desired degree of accuracy. 


EFFECT OF WIND AND ICE DEPOSITS ON OVER- 
HEAD WIRES. 


The effect of snow and sleet adhering to the 
wires and so forming an ice coating is to in- 
crease the amount of the dead loading. It is cus- 
tomary to assume a cylindrical deposit of ice 
distributed uniformly over the whole length of 
span, the result being that strength and deflection 
calculations may be made by taking the weight 
of wire plus ice at, say, w, lbs. per ft. instead of 
w lbs. per ft., which would be correct if the wire 
were not carrying the additional ice load.. 

What is usually of more importance than the 
ice load is the effect of strong winds blowing 
across the wires at right angles to the direction 
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of the line. Obviously, the effect of such winds 
on a wire of which the diameter has been appre- 
ciably increased by the formation of an ice coat- 
ing is likely to be of much greater importance 
than even stronger winds blowing across the bare 
wires. It is, indeed, the combination of heavy 
sleet formations and strong winds occurring at 
low temperatures which causes more damage than 
other accidents to which overhead lines are 
subject. 

It is usual to assume that the wind pressure 
acts in a horizontal direction and that the total 
load on a conductor is the resultant of two forces, 
one acting vertically downward due to weight of 


0 


wire together with added weight of sleet or ice 
(if any) and one acting horizontally due to the 
wind pressure. These forces are indicated in 
Fig. 5, where Op represents the wind pressure, 
Ow the weight of the conductor, and ww, the 
added weight of ice. The resultant pressure 


Ow, is equal to yv'p? + w’,. If the line runs 
through a country where sleet does not form on 
the wires the maximum resultant pressure is Or 
instead of Ow, if the assumed maximum force 
due to wind is the same in both cases. 

In order to calculate the maximum deflections 
and: tensions of wires likely to result from such 
climatic conditions as may be expected, it is 
necessary merely to substitute in the formulas 
the value Ow which is merely the weight per 
foot of the conductor without any additional 


loading due to wind or ice or a combination of 
both. 


PROBABLE MAGNITUDE OF ICE AND WINp LOADS 
ON TRANSMISSION LINES. 


A careful study should be made of the weather 
conditions, including temperature range and prob- 
able wind velocities in the locality through which 
an overhead line is to pass. The information 
thus gained must then be used to determine the 
maximum loading which the wires should be 
capable of withstanding without being strained 
beyond the elastic limit (about half the breaking 
stress). 

Sleet and snow may form ice deposits 3 and 
4 ins. in diameter. Under exceptional circum- 
stances a deposit 6 ins. in diameter has been ob- 
served by the Central Colorado Power Co. on 
some of its steel conductors used where the 
length of span and the weather conditions have 
led to the substitution of this material for copper 
or aluminum. It. is. however, very rare to find 
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deposits of which the thickness exceeds 0.75 in. 
A very common assumption on which calculations 
are based is that the ice coating will not be more 
than 0.5 in. thick. The weight of the ice coating 
is usually taken at 57.3 lbs. per cu. ft., and it 1s 
an easy matter to calculate the additional dead 
load per foot of wire for any thickness of ice 
deposit. 

The pressure exerted by wind will depend 
upon its velocity and also on the barometric pres- 
sure. The correction for barometric pressure 1s 
usually not worth making except in the case ot 
lines erected at very high altitudes. H. W. 
Buck's formula is 


F = 0.0025 V 


where F is the pressure per square foot of the 
projected surface of a cylindrical wire, and V is 
the actual wind velocity in miles per hour. The 
projected area is of course found by multiplying 
diameter by length. When the conductor is coat- 
ed with ice the diameter of the ice-coated wire 
must be used in the calculations of wind pressure. 

Three classes of loading are usually consid- 
ered, the choice depending upon the district 
through which the line will run. The first would 
be chosen where it is known that sleet deposits 
do not occur. 

(A) Vertical load consisting of weight of 
wire only; horizontal load, 15 Ibs. per sq. ft. of 
projected area of wire. 

(B) Vertical load, dead weight plus 0.5 in. 
coating of ice; horizontal load, 8 lbs. per sq. ft. 
of projected area of coated wire. 

(C) Vertical load, dead weight plus 0.75 in. 
ice; horizontal load, 11 Ibs. per sq. ft. 

The actual wind velocities corresponding to 
the pressures here mentioned as calculated by 
Mr. buck’s formula are 77, 56 and 66 mi. per hr. 
respectively for the three loadings, A, B and C. 

F. F. Fowle has made many observations on 
wind velocities in Chicago. He finds that the 
wind velocity rarely exceeds 50 miles, the maxi- 
mum recorded during a period of 36 years being 
84. Wind velocities of 90 mi. per hr. have beer 
recorded in Buffalo. The combination of strong 
winds and very low temperatures is uncommon. 
Wind velocities of 53, and on one occasion 60 
mi., have been recorded during sleet storms, but 
Mr. Fowle is of opinion that it is rarely neces- 
sary to allow for wind velocities greater than 
47 mi. per hr. for steel tower lines, and 40 mi. 
per hr. for wood pole lines. The reason for the 
higher figure on the steel tower lines is because 
wind velocities are greater at an elevation of 50 
to 100 ft. above ground level than they are at a 
height of 20 to 4o ft. 


EFFECT OF TEMPERATURE VARIATIONS ON WIRE 
SAGS AND TENSIONS. 


A factor of safety of two is ctistomary in 
stress calculations on overhead wires. This will 
permit of copper conductors being stressed up 
the elastic limit, which is about half the breaking 
stress. In England, where’a factor of safety as 
high as five has been insisted upon, it cannot be 
said that anything has been gained in the matters 
of continuity of service or safety to life, because 
this and similar regulations issued bv the gov- 
erning authorities have had the effect of dis- 
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couraging the construction of overhead lines of 
any importance. 

It is a very simple matter to calculate by means 
of formula P,=wi?/8s the sag corresponding 
to a given length of span and whatever may be 
decdied upon as a maximum safe value for the 
tension in the wire. The safe minimum sag for 
the maximum tension when the wire is subjected 
to the greatest expected load in the matter of ice 
and wind pressure may thus be determined. This 
minimum sag will occur at the lowest tempera- 
ture to be expected in the district through which 
the line is to be carried. 

Another formula is used for calculating the 
length of wire in the span. When the sag is rela- 
tively small, and the curve taken by ‘the wire is 
assumed to be a parabola, this formula may be 
written: 

Length of wire = l 4- (85/31) 

The calculation of the sags and corresponding 
tensions at temperatures and under conditions ot 
loading other than those which will cause the 
tension to be a maximum is not by any means a 
simple matter. A decrease of tension will cause 
a wire to contract in length because of its elastic 
properties, while an increase in temperature will 
cause it to become larger. If the extra load on 
the conductor due to wind pressure and ice (if 
any) be removed, the sag will adjust itself until 
the formula Pa = wil?/8s is again satisfied, the 
weight w being, in this case, that of the wire 
only. It must be noted, however, that the length 
of the wire, as expressed by the latter formula, 
will now be equal to the length as originally cal- 
culated for the loaded wire, less the elastic con- 
traction due to the reduction of tension. If the 
temperature be now supposed to rise the length 
of the wire will increase, but not in direct pro- 
portion to the temperature increase, because, so 
soon as there is any increase in length leading to 
an increased sag, the tension in the wire is imme- 
diately relieved, and, since it is assumed that the 
elastic limit has not been exceeded, there will be 
a reduction in length which could easily be cal- 
culated if the amount by which the tension is re- 
duced were known. 

Mathematical formulas for the solution of this 
problem involve the first and third power of the 
unknown quantity and are awkward to handle. 
Graphical methods and some analytical methods, 
or a combination of both, will yield good results 
and each engineer will have a preference for the 
method which, in his hands, will solve the prob- 
lem in the shortest time. It is not proposed to go 
further into these matters of sag and tension cal- 
culations because in stating the problem and 
indicating the factors entering in its solution the 
purpose of this article has been accomplished. 


COMPARISON OF PROPERTIES OF MATERIALS USED 
FOR CONDUCTORS. 


Although copper is used in greater quantities 
than other materials for overhead conductors, 
aluminum is also available and in many cases 
may be preferable to copper. Under ordinary 
circumstances, the choice of material tor the con- 
ductors of an overhead high-tension transmission 
line lies between copper and aluminum. Under 
certain conditions, as for the transmission ot 
continuous currents or when the price of more 
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suitable materials is abnormally high, galvanized 
iron or steel may prove satisfactory and economi- 
cal; and compound wires or cables such as cop- 
per-clad steel and aluminum cables with gal- 
vanized steel core are used where great mechani- 
cal strength is needed in combination with wire 
of high conductivity. 

It is probably safe to assert that, apart from 
the question of cost, the high conductivity com- 
bined with the great strength and elasticity of 
hard-drawn copper give this material the advan- 
tage over others for use on the average high- 
tension electric transmission line. The breaking 
stress of copper wire of the sizes used in stranded 
conductors is from 60,000 to 65,000 Ibs. per 
sq. in. | 

The conductivity of hard-drawn aluminum 
wire is between 60 and 61.5% by Matthiessen’s 
standard, pure copper being 100%. The weight 
of an aluminum conductor is almost exactly half 
that of the copper conductor of equal resistance, 
and it is about 77% as strong as the equivalent 
copper cable (safe working stress). Comparing 
aluminum of 61% conductivity with copper of 
97% conductivity, the diameter of the equivalent 
aluminum cable would be 1.26 times the diameter 
of the copper cable. 

The ultimate tensile stress of hard-drawn 
aluminum wire usually lies between 24,000 and 
32,000 lbs. per sq. in., depending upon the size of 
wire and hardness; if carried beyond a certain 
point, high tensile strength is a disadvantage, 
because the conductivity is lowered and the wire 
becomes “short.” 

The ordinary commercial galvanized steel 


strand cable, as used for guy wires, has a break- 


ing strength averaging 70,000 lbs. per sq. in., and 
a conductivity of about 11.5% by Matthiessen’s 
scale. When used to convey alternating cur- 
rents, the high permeability of iron increases the 
so-called skin effect, with the result that the re- 
sistance to the flow of current may be greatly 
increased, depending upon the size of the cable 


and the frequency. Apart from the greater loss 


of voltage due to apparent increase of resistance 
when iron wires are used with alternating cur- 
rents, the loss of pressure due to increased re- 


actance must also be taken into account. The — 


external reactance is the same for a given diame- 
ter and spacing of wires whatever may be the 
material ; but the internal reactance will obviously 
be much greater for a “magnetic” than for a 
“non-magnetic” conductor. When comparing 
iron with copper or aluminum as a possible mate- 
rial for conductors, the shorter “life” of the iron 
wire must not be overlooked. 

The weight of an iron or steel cable will be at 
least five times that of the copper cable of equal 
resistance, and with the higher grade (and 
stronger) steels, this multiplier may be as high 
as ten. High-grade steel conductors can be used 
to advantage for very long spans or where the 
climatic conditions are such as to subject the 
cables to abnormally great stresses. Extra high 
strength steel wire can be obtained with an ulti- 
mate strength of 180,000 lbs. per sq. in. and an 
elastic limit of 110,000 Ibs. per sq. in. A possi- 
ble maximum working stress for this material 
would be about 80,000 Ibs. per sq. in. 

By welding a coating of copper on a steel wire 
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a compound wire known as hard-drawn copper- 
clad steel wire is produced. This has been well 
tested, and experience has shown it to be an ex- 
cellent material for many purposes. The wire 
can be made up in the form of cables if desired, 
which, when used as conductors for overhead 
transmission, will have greater strength than 
cables made entirely of copper, and much lower 
resistance than cables made entirely of steel. The 
two metals are intimately and permanently weld- 
ed together by means of a special copper-iron 
alloy, and the relative quantities so adjusted that 
the finished wire has a conductivity of 30% of a 
copper wire of the same diameter. 

The central wire of a stranded conductor may 


be galvanized steel, or a small diameter steel cable 


may be used for the core. This increases the 
strength, especially in the case of aluminum 
cables, and a compound conductor of this sort is 
useful for long spans on an aluminum-wire trans- 
mission line. It 1s usual to neglect the current- 
carrying capacity of the steel core, and calculate 
the conductivity on the assumption that all the 
current is carried by the strands of the higher 
conductivity metal. Composite cables can be 
made of steel and copper wires, but the strength 
of hard-drawn copper is so great that the gain 
due to the addition of the steel core is compara- 
tively small. 


When a stranded conductor is made up of one 


material only, the central wire 1s subjected to a 
greater strain than the wires that are spiralled 
around it. This diffculty can be overcome by 
using hemp for the central core. A hemp-core 
cable will have slightly greater diameter for the 
same conductivity and greater smoothness of 
surface than a metal-core cable, and these fea- 
tures will raise the critical voltage at which 
corona will form. 

Although solid conductors may be used when 
the amount of current is not very great, stranded 
cables are generally to be preferred. The pitch 
(of each wire) in a standard concentric-lay cop- 
per wire conductor is usually between 12 and 16 
diameters of the finished cable. The tensile 
strength of a stranded conductor is about 90% 
of the total strength of all the wires forming the 
cable. The illustration (Fig. 1) from a photo- 
graph supplied py the Rome Wire Co., shows a 
large stranding machine as used for combining 
the individual wires to form the finished cable. 


DETERMINING THE LENGTH OF SPANS ON OVER- 
HEAD TRANSMISSION LINES. 


From the relations indicated by the formulas 
developed in the earlier portions of this article, 
it is obvious that an increase in the distance be- 
tween supporting structures necessitates higher 
towers to take care of the greatly increased sag 
which must be provided if the tension in the 
wires is not to become excessive. The saving in 
the number of supports and of insulators must 
therefore be set against the increased cost of the 
higher and stronger towers required on the longer 
spans. The determination of the best span to 
use is an economic problem—there are few engi- 
neering problems which are not fundamentally 
economic—and its solution is not very dithcult. 
Pole-line spans range from 200 ft. with wood 
poles to 400 ft. or more with the latticed steel 
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poles; while the steel-tower lines, as generally 
used for the higher voltages, have spans ranging 
from 600 to 850 ft. Exceptionally long spans 
may be used where the natural formation of the 
ground necessitates or permits of the use of a 
considerable length of unsupported wire. Very 
high towers are sometimes required in order that 
the wires, even at the lowest point in the span, 
shall clear shipping on navigable rivers. The 
largest span in the world crosses the St. Law- 
rence river about 20 mi. from Three Rivers, 
Quebec, and is 4800 ft. in length. The steel tow- 
ers to which the conductors are anchored are 
350 ft. high. The longest span in the United 
States is on one of the transmission lines of the 
Pacific Gas & Electric Co. where it crosses the 
Carquinez straits. The distance between points 
of support is 4427 ft., and stee! conductors are 
used. 

There are no engineering difficulties in the way 
of using still longer spans, provided the natural 
formation of the ground is favorable. With very 
long spans the sag of the wires must necessarily 
be very great and advantage must be taken of 
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hill-tops to obtain the required height at the 
points of support. Even without any additional 
loading such as will be caused by wind pressure 
and ice deposits, a limit is reached where the wire 
will no longer carry its own weight. Calcula- 
tions, which are easily made, show that the safe 
stress in the material—the elastic limit—is 
reached with steel cables when the span is about 
4 mi. For aluminum the maximum would be 
3 mi., and for copper somewhere between 2.5 and 
2.75 mi. Obviously the length of no single span 
on a practical transmission line can ever attain 
these limiting figures, 


MetHops oF MAKING JOINTS AND TIEs FOR 
CONDUCTORS. 


Joints in conductors can and should be made 
to be of the same strength as the wire itself. It 
cannot be said that there is any one method which 
has proved itself superior to all others. The 
McIntyre joint is one which employs a soft tube 
of the same material as the wires. This tube 
incloses the overlapping ends to be joined and is 
then twisted. It is claimed that when the sleeve 
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Fig. 6.—Methods of Tying Line Wire to Insulators. 


The illustrations are plan views with insulators removed to show details. No. 4 tie wire should be used for No. 1 
and smaller conductors, and No. 2 for No. 0 and larger conductors. The same metal as that of the conductor should 
be used for the tie wire, the tie wire being soft drawn to wrap tightly around the conductor. The conductor should 


be placed ín the top groove of the insulator where possible. 


Lengths of the wires vary from 3 ft. for a single tie on 


a small insulator to 25 ft. for such as a stirrup tie on a 50,060-volt insulator. For combined security and economy 


of tie wire the cross-top tie is excellent. 
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is long enough to allow of three complete turns, 
the strength of this type of joint is equal to that 
of the cable itself. 

Tie wires usually secure the conductor to the 
insulator in such a way as to prevent as far as 
possible the creeping of the conductor from one 
span to another. In some cases, however, it 1s 
advisable to allow the conductor to slip, or the 
tie wire to break, before the tension in the cable 
is great enough to damage insulator or crossarm. 
Soft or semi-hard wire is generally used for ties, 
and the size should not be less than No. 4 B. & S. 
copper, or No. 2 B. & S. aluminum. The tie wire 
should be of the same material as the conductor. 

Some forms of tie include.a serving of the tie 
wire extending an appreciable distance on each 
side of the insulator, the object being to afford 
some protection to the conductor in the event of 
an arc striking over the insulator. — 

A long sleeve over line wires at point of sup- 
port is objectionable. It is true that breakages 
of wires caused by too great rigidity at points of 
support are of rare occurrence; but where 
mechanical forms of cable clamps are used, as 
with the suspension type of insulator, and in 
many of the larger pin-type insulators, the method 
of clamping the conductor to avoid mechanical 
injury or weakening due to vibration or to sway- 
ing of the wires in a wind should receive careful 
attention. The latest developments in the matter 
of mechanical clamping devices for line wires 
show that attention is being paid to the minutest 
details tending toward sound construction znd 
durability. 


EVIDENCE THAT ELECTRICAL IN- 
DUSTRY IS BOOMING. 


Western Electric Co.’s Business in Last Eight 
Months Indicate Volume of $225,000,000 
for Current Year. | 
The continuing activity and prosperity of the 
electrical industry is evidenced by the volume of 
business reported by the Western Electric Co., 
whose sales are running at a higher rate than 


at any other period in the company’s history. 


For eight months of the current year its domestic 
billings showed a total volume of $119,500,000, 
indicating domestic sales for the year of approxi- 
mately $190,000,000. This does not include its 
export business or sales of its foreign affiliated 
companies, which will probably reach a volume 
of $38,000,000, bringing the total business up to 
more than $225,000,000 for the year. The do- 
mestic sales will exceed the 1919 business by 
over $60,000,000, and are greatly in excess of 
the company’s largest previous year, that of 1917. 
This is especially worthy of note when it 1s con- 
sidered that in 1917 the sales were materially 
affected by the heavy buying of the United 
States government, while in the present year the 
business is in all lines of the company’s activi- 
ties and in all sections of the country. This is 
true not only with respect to telephone appara- 
tus, but is especially marked in such labor-saving 
devices as washing machines, sewing machines, 
vacuum cleaners and also in farm power and 
light plants. 

That the enlarging demand is not of a tempo- 
rary character is indicated by the recent increase 
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of unfilled orders on the company’s books from 
$47,400,000 on Jan. 1 to over $85,000,000 
on Sept. 1, deliveries in many instances being 


' scheduled for 1921 and 1922. 


The company’s officials state that the sales 
would have been much larger had it not been for 
difficulties experienced in the supply of raw ma- 
terials, delays in transportation and shortage of 
labor. The company’s manufacturing plant at 
Hawthorne, Ill., has been greatly enlarged and 
further additions are now being made to it. The 
number of employes on Aug. 31 was 33,231, the 
greatest in the history of the company. 

The export and foreign business is also ex- 
panding steadily. The New York office has re- 
cently announced the organization of a new 
company ‘in the Argentine to take care of the 
telephone requirements of the countries in the 
southern part of South America. The Ca- 
nadian branches have substantially imereased the 
volume of their business over previous years. 
The company’s factories in Antwerp. and Lon- 
don are both running to full capacity, the Lon- 
don factory turning out a larger volume of ma- 
terial than in the pre-war days. The Antwerp 
factory, which was in control of the Germans 
during the war and has since had to be com- 


pletely rehabilitated, is now gaining rapidly and | 


should reach the pre-war rate of production by 


the end of the year. The Italian business has. 


lately suffered, in common with other Italian in- 
dustries, by reason of the labor troubles, but 
these seem to be in process of satisfactory ad- 
justment. A separate company has recently 
been organized in Norway to care for the in- 


creasing Scandinavian business. The branches . 


in Australia, Japan and China are all running at 
a satisfactory rate. ae oe 
While the company’s business in this country 
and in its many foreign branches throughout the 
world has expanded considerably in 1920, the 
present indications are for still further growth 


WATER POWER OF MACEDONIA TO 
BE EXPLOITED. 


Greek capitalists are reported to be investi- 
gating the water-power resources of Macedonia. 
It is estimated that an expenditure of 500,000,000 
francs (approximately $100,000,000 at normal 
rate of exchange) will be necessary to utilize the 
estimated 340,000 hp. One-seventh of the elec- 
trical current generated will be used for the 
Saloniki district, while the rest will be conducted 
to Athens. Energy is to be diverted on the way 
to Athens for utilization in new mining and agri- 
cultural operations. 


FIXTURE LABEL IDENTIFIES NA- 
TIONAL COUNCIL’S PRODUCTS. 


The National Council of Lighting Fixture 
Manufacturers has recently issued to dealers 
through its members a neatly designed label for 
use on products as orders are filled. This label 
was adopted and is being used in accord with 
an understanding between the executive board 
of the National Dealers’ organization and the 
executive committee of the National Council of 
Lighting Fixture Manufacturers. l 
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Ultimate Boiler Capacity Limited 
by Design and Operation’ 


Size and Shape of Gas Passages, Superheaters, Dry Pipes, Boiler 
Nozzles and Feed Pipes Are Limiting Factors—Heat Head De- 
termines Rate of Heat Transfer—Theoretical and Practical Ideas 


By JOSEPH HARRINGTON 


Vice-President and Engineer, James A. Brady Foundry Co., Chicago. 


Coal is the most valuable commodity handled 
by man. In using the word “valuable,” the mean- 
ing of having the greatest importance among our 
essentials of life is implied. Almost without ex- 
ception, every activity of mankind is directly 
affected by power in some form or other—which 
power is, in almost all instances, derived from 
the burning of coal. It would be difficult indeed 
to underestimate the importance of coal. The 
old saying “We never miss the water till the well 
runs dry” applies to coal with almost equal em- 
phasis. 

The coming winter promises to be one to be 
remembered in this particular, and anything car- 
rying with it a scrap of enlightenment as to how 
the burden can be lightened is worth the time 
and trouble of anyone to develop. With the ad- 
mitted necessity of power generation, let us dis- 
cuss without too much technicality some of the 
things affecting the power plant of today. 

As a practical phase of the subject, it must be 
recognized that the details of power generation 
are governed by the same laws that control all 


*First of a series of articles by Mr. Harrington. as- 
sisted by W. A. Nelson, advisory engineer of the James 
A. Brady Foundry Co., dealing with the present fuel 
situation from a combustion standpoint. Features of 
furnace and stoker construction and operation. and 
utilization of low-grade fuels, as related to ultimate boiler 
cz. pacity, will be taken up in later articles. 
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Boiler Having Long Gas Passage Parallel to Direction 
of Tubes. 


business. Power must be generated and sold at 
a cost which will leave a sufficient profit for the 
encouragement of capital and the development 
of personal interest. Enormous increases in the 
costs of power-plant equipment have thrown a 
burden upon the central-station company which 
only those actively engaged in the management 
of such enterprises can fully appreciate. For- 
tunate it is that there are some mitigating cir- 
cumstances. It would be disastrous indeed if 
plant capacities had to remain where they were 
five or six years ago. It was thought then that 
a boiler developing twice its rated capacity was 
being worked about up to the limit, but today an 
output of 300% is not abnormal and 400% is no 
farther away today than 300% was a short time 
ago. A study of the limitations imposed by the 
fuel will be discussed later, consideration being 
now confined to the boiler proper. 

The tendency being to get the maximum out of 
a given boiler investment, the question naturally 
arises “How far can we go?”. Ordinarily, this 
phase of the question would be subdivided into 
two parts, as determined by physical considera- 
tions on the one hand and economic considera- 
tions on the other. It is generally, if not uni- 
versally,.admitted that a clean boiler tube cannot 
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be burned provided there is an adequate flow of 
water over the side opposite to the heat. Much 
has been written about the spheroidal state, but 
the accuracy of such an analysis is to be ques- 
tioned. The spheroidal state occurs when water 
is thrown upon an already highly heated metallic 
surface, but the possibility of similar conditions 
arising when the water and metal are initially in 
contact, and the heat application is gradual, is 
quite remote. It has been sufficiently demon- 
strated that the actual temperature rise in the 
metal wall of a boiler tube is not great. Then. 
presupposing an adequate circulation in the boil- 
er, the original proposition that a boiler plate 
cannot be injured when supplied with adequate 
water contact on one side appears to be substan- 
tiated. It is obvious that this ts affected by the 
design of the boiler, and without question the 
rapidity of circulation is affected widely by the 
design of the circulation system. Herein is found 
a legitimate argument by boiler makers in favor 
of their specific design. Ultimately, that boiler 
is best which offers the most unrestricted flow 
of water over its tube heating surface. It is be- 
lieved that it is safe to eliminate from this dis- 
cussion any restrictions imposed upon ultimate 
boiler capacity by the physical considerations of 
heat transmission. 

The heat absorbed by a boiler is always a 
constant fraction of the heat available. This 
principle has been thoroughly established by many 
carefully conducted tests of boilers varying wide- 
ly in type and size. While the specific value of 
the fraction varies with the structural design of 
the boiler and with its physical state of cleanli- 
ness, there is no limit in sight where this con- 
stant relation fails to hold true. As a direct con- 
sequence of this law it is seen that boiler ca- 
pacity is not limited by the ability of the boiler 
to absorb heat, but only by the quantity of heat 
that can be presented for absorption. The ques- 
tion then becomes “How much heat can be pre- 
sented to a boiler without introducing losses 
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large enough to effect the advantage due to the 
higher rate of steaming ?” | 


THERE ARE DEFINITE FACTORS LIMITING THE 
CAPACITY OF A BOILER. 


For the purposes of analysis, this question may 
_ be divided into two major parts—the limitation 
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of heat transfer imposed by the limitations to the 
heat head, and thə limitations imposed upon the 
flow of gases ovr the heating surface by virtue 
of the laws relating to the flow of gas through 
orifices. There Js a limitation in both depart- 
ments, as will be shown. 

Assume a furnace temperature of 2500 deg. F. 
and a,terminal, or flue-gas, temperature of 500 
deg. F. One of the laws relating to the transfer 
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of Arranging Gas Passages of a Stirling Boller. 


of heat states that “the rate of transfer is directly 
proportional to the difference in temperature be- 
tween the two bodies affected.” Now, in the 
case cited, the lower temperature is the temper- 
ature corresponding to the steam pressure which, 
tor the sake of specific figures, will be taken as 
400 deg. F. Due to other physical laws this tem- 
perature is constant throughout the boiler, so that 
the same lower temperature is presented to the 
gases of the uptake as well as to those of the 
furnace. 


Mean Hear Heap AVAILABLE Is LIMITED BY 
FURNACE TEMPERATURES. 


It may also be assumed that the average heat 
head is a value somewhere between the differ- 


ences between steam and furnace temperature 


and the difference between steam and flue-gas tem- 
perature. With the temperatures of 2500, 500 
and 400 deg. F. already assumed, and assuming 
a straight-line drop in temperature with passage 
of gases over the boiler heating surface, the 
mean or average heat head would be 1100 deg. F. 
However, the assumption of straight-line tem- 
perature drop is not strictly correct, as may be 
seen from an inspection of the accompanying 
diagram showing actual gas temperatures obtain- 
ing at various points of progress through a 300- 
hp. Edge Moor boiler. The true mean heat head 
is the average ordinate between steam tempera- 
ture and the gas temperature shown on such a 
curve, and it will vary with the type of boiler 
and setting, with the boiler condition and, as 
indicated by the two curves, 4 and B, with the 
rate of steaming. 

It is evident that the mean heat head under the 
conditions assumed will be something less than 
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Boller Having Tubes Over the Furnace and Two Gas 
Passages. 


the 1100 deg. F. found as the arithmetical mean 
of initial and final temperature differences. This 
head, which for convenience will be assumed as 
1000 deg. F., will correspond to a certain rate of 
heat transfer and will require the passage of a 
certain volume of gas to maintain conditions 
uniform.. Now, assume that the volume and 
velocity of gas are increased gradually until the 


limit is reached while the furnace temperature | 


remains constant. The terminal temperature and 
the shape of the temperature-drop line will be 
the only things affected. The final temperature, 
as is obvious, would increase as the volume and 
rate of flow of furnace gases is increased, until 
with an infinitely large volume of gases the ter- 
minal temperature would equal the initial tem- 
perature. With equal initial and terminal gas 
temperatures, the temperature-drop line becomes 
straight and is horizontal. Under these condi- 
tions the heat head would be 2500 minus 400, or 
2100 deg. F., so that there is an absolute limit 
placed on the amount to which the heat head can 
be increased by virtue of increased combustion 
rates. It would (using the above figures) in- 
crease only from 1000 to 2100 deg. F.—an amount 
which is obviously relatively slight. It would 
seem, therefore, that inasmuch as the rate of heat 
transfer is proportional to the difference of tem- 
peratures, there is a distinct and arbitrary limita- 
tion to the capacity of a boiler as long as furnace 
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Heine Bolier Having Single Passage for Gas Through 
Tubes. l 
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temperatures are fixed at a given value. There 
is not much question but that the limit of initial 
furnace temperatures with existing commercial 
refractories has already been reacheu. Conse- 
quently we may not for the present hope to in- 
crease the heat head or mean temperature dif- 
ference by raising the initial temperature above 
the present limits. 

Considering the other phase, namely, the lim- 
itation imposed by the laws governing the flow of 
gases, another very practical matter is found. 
The frictional resistance to the flow of gas 
through an orifice varies as the square of the 
velocity, and in addition there is another law to 
be taken into consideration that limits the amount 


‘of fluid passing through an orifice into atmos- 


pheric resistance on the other side. It is unlikely 
that the latter law could ever be reached under 
the conditions surrounding boiler practice, but 
that the former restriction is reached quite soon 
is well understood. When the higher boiler 
capacities are developed the draft loss in the 
boiler becomes of paramount importance, and it 
is in nearly all cases the factor which limits the 
development of further boiler capacity in a given 
equipment. | 
Induced draft fans capable of producing a 
negative pressure of three or four inches of water 


Babcock and Wilcox Boller Arranged With Gas Passage 
Tapering Towards the Exit. 


can be readily secured, but due to the rapid rise 
in exit temperatures further heating area in the 
form of feed-water economizers must be in- 
serted in order to prevent undue stack losses. 
Therefore, a practical consideration in this ques- 
tion of draft loss within the setting is found. 
Designers must have in mind a form of baffling 
that will accomplish the purpose of bringing all 
of the heating surface into contact with the fur- 
nace gases while not causing excessive resistance 
to the flow of such gases. That this can be ac- 
complished is not doubted, and that it must be 
accomplished if capacities are to go where mod- 
ern conditions demand is not to be questioned. 
The accompanying illustrations show various 
methods of arranging the gas passages of differ- 
ent types of boilers. These illustrations are by 
no means complete as to types of boilers or styles 
of arrangement, but will serve to show that there 
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is a great variety of schemes to select from in 
planning equipments. 

Another interesting and highly important phase 
of tnis, problem of boiler design is encountered 
when the steam passages in the boiler are consid- 
ered. A certain velocity is desirable to prevent 
undue cooling of the steam, but frictional resist- 
ance increases rapidly and it is seldom that a 
boiler is encountered wherein the pressure drop 
between the interior and the boiler header is not 
excessive at 300% of rating. Indeed, some boil- 
ers are so built that the steam literally cannot get 
out without pressure drops of 25 or 30 lbs. It 
is seldom possible to raise the boiler pressure 
enough to overcome this loss, and it is equally 
seldom that engine-room conditions will permit 
of lowering the header pressure by such an 
amount. Here again is found a most important 
and practical matter for the boiler designer. In- 
take pipes, boiler nozzles, superheater passages, 
and the like, must be made larger than ever 
before. 


LIMITING Factors DEVELOPED IN ACTUAL 
BoILeErR-ROOM PRACTICE. 


That these conditions are not mere generalities 
` is proven by experiences of recent date in actually 
developing limit capacities on existing boilers. 
An experience with a large standard make of 
boiler, equipped with a superheater and supplied 
with draft from a stack about 250 ft. high, de- 
veloped actual figures substantially as follows: 
Originally designed for about 175% of rating, 
the boiler provided a 4-lb. drop in the superheater 
and a very small drop in the dry pipe and boiler 
nozzle. As the rate of combustion was carried 
up under forced-blast stoker-fired conditions, it 
was noted that the drop of pressure in the super- 
heater rose to a point six times the original figure 
and the dry-pipe loss mounted to a point which 
rendered the total pressure drop of the steam in 
getting out of the boiler to fully eight times the 
original—an amount which made it impossible to 
operate without blowing the safety valves. 

Changes in both the superheater and dry pipe 
effected a return to substantially the former con- 
ditions—at least the loss in pressure is now not 
so great but that it can be endured. At the same 
time the increased volume of gases passing 
through this boiler increased the draft loss from 
06 to 1.0 in. of water. If it had not been for 
the fact that the excess air was reduced to a 
point where the CO, almost doubled, the draft 
loss would have risen at a much earlier stage and 
would have imposed a much lower limit upon the 
steaming capacity of the boiler. As it is, 275% 
of rating is now readily secured as compared 
with 175% originally. 

When all these conditions are overcome, the 
boiler heating surface will be available for use 
to a greater extent than ever before. The tend- 
ency of the times is undoubtedly in this direction. 
Before it is possible to utilize the latest develop- 
ments in stoker design, the restrictions imposed 
by the boiler must be overcome. In conclusion, 
it may be stated that boiler capacity is not limited 
by any inability of the boiler to absorb heat, but 
only by our ability to pass furnace gases through 
the setting and to get steam out of the boiler. As 
conditions stand today, it appears that stoker de- 
sign has gotten ahead of boiler design. 
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CONFERENCE CLUB PLAN MEETS 
WITH APPROVAL. 


The Conference Club held a meeting at White 
Sulphur Springs, W. Va., Oct. 1-2. L. K. Com- 
stock, president of the organization, stated that 
several representative jobbers had expressed 
their willingness to advance the Conference Club 
plan, which had as a basis the working out of 
the problems confronting the electrical industry. 
At the Pasadena convention of the National Elec- 
tric Light Association the idea of forming an 


organization which could discuss the problems of - 


the industry with relation to the public was fa- 
vored by a number of the central-station com- 
panies’ representatives. After considerable dis- 
cussion it was decided to appoint a committee 
to consult with the executive committee and sub- 
mit a plan of organization based on the ideas 
expressed by the various members of the Con- 
ference Club. 


NEW YORK UTILITIES COAL SUPPLY 
SHOWS INCREASE. 


On Oct. 5 the public utility companies of the 
first district of New York had on hand an ag- 
gregate of 427,539 tons of soft coal, compared 
with 399,676 tons for the previous week. While 
this increase of about 27,000 tons is not regarded 
as sufficient to assume the different utility com- 
panies an adequate supply for the winter, the 
Public Service Commission is furthering action 
to insure sufficient coal to provide for the con- 
tinuous operation of the electric, steam and, gas 
companies. The Brooklyn Edison Co. had on 
hand on Oct. 5, 85,935 tons, or 6r days’ supply, 
and the New York Edison Co. 29 days’ supply, 
or 130,529 tons. 


CALIFORNIA UNIVERSITY CONDUCT- 
ING ELECTRICITY COURSES. 


Courses in electricity are being conducted in 
San Francisco and Oakland, Cal., under the aus- 
pices of the University of California Extension 
Division. Another and more advanced course 
takes in the higher problems of transmission, 
storage batteries, measuring instruments, etc. 
Arthur L. Jordan, head of the science depart- 
ment, San Francisco Polytechnic High School, 
is in charge of the elementary courses at that 
point. In Oakland, elementary instruction in 
direct and alternating current is being given by 
R. Roy Cowles, assistant superintendent of elec- 
tric distribution, Alameda County District of the 
Pacific Gas & Electric Co. 


EDUCATIONAL PLANS QF DUQUESNE 
LIGHT SECTION, N. E. L. A. 


The first meeting of the 1920-21 season of the 
educational committee, Duquesne Light Co. Sec- 
tion of the National Electric Light Association, 
was held Oct. 4 in Pittsburgh. The purpose of 
the meeting was to register students in electrical 
apparatus and steam engineering courses. The 
interest shown by the men in the educational 
work of the past season has prompted the new 
administration to continue this form of section 
activity. General meetings will be held on the 
first Monday of each month. 
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Bonus Systems for Employes in 
Power Plants 


Power Costs per Unit of Factory Production Serves as Basis 
of Bonus Determination— Division of Total Bonus Should Be 
Based on Actual Skill and Efficiency of Individual Employe 


By ROBERT JUNE 


Many factors must be taken into consideration 
in the establishment of a bonus system for the 
power-plant employes if the system is to result 
in Maximum economy of operation and maxi- 
mum satisfaction of both employes and man- 
agement. Only by a thorough and definite analy- 
sis of conditions can the management be as- 
sured that the bonus is actually earned, and only 
on the basis of such analysis can the chief engi- 
neer be assured that his men receive a just pro- 
portion of the results of superior accomplish- 
ments. 

Replies to a general letter addressed to a num- 
ber of chief engineers brought to light a surpris- 
ing lack of information with regard to the ap- 
plication of the bonus system. Most of the re- 
plies requested information instead of giving it, 
the letter here quoted from being typical of the 
present situation with the majority of large pow- 
er plants. “We try to educate our boiler-room 
-men to the fact that power must be produced 
economically, and that this means that high op- 
erating efficiencies must be maintained. We in- 
struct our men in their individual and collective 
duties, pay them high wages and generally give 
them to understand that we regard them as 
skilled operatives from whom we have a right to 
expect high-grade results. As an incentive to 
good work we post each Monday, on the bulle- 
tin board in the boiler room, the record of over- 
all boiler efficiency for the preceding week. 

“While our results in the main are good, we 
want to improve them. For one thing, we are 


going to try to separate the percentages of our 


24-hr. load handled by each of the three shifts. 
We are doing this on the principle that one shift 
handles 50% of the load, another handles 30% 
and the third handles 20%, and that we should 
get correspondingly better results from the shifts 
handling the larger loads. After we have estab- 
lished the proper efficiency for each shift we are 
going to put in a bonus system of some sort. We 
are already working on this, but, as you realize, 
there are a good many angles to the problem 
and we should be glad to have any information 
which you may possess, etc.” 

This, then, is the situation in many large power 
plants. They are paying high wages, and try- 
ing to educate the men, in some cases, by week- 
lv conferences in conjunction with occasional 
informal lectures on various phases of power- 
plant operation. Close supervision of the work 
of the individual and personal leadership evok- 
ing a high esprit de corp are the principal rehi- 
ance at present. It is considered, however, that 


these are not enough and that a properly devised 
bonus system probably offers the necessary sup- 
plementary incentive. 

Turning now to the smaller power plants it 
is-found that they have been more ready to adopt 
bonus systems. Presumably this is due to the 
fact that they find it more difficult to provide 
educational facilities for their men and to exer- 
cise a close supervision over their work. While 
the systems used are not elaborate, they seem to 
be effective. The point here worth noting is that 
the tendency in both large and small plants is in- 
creasingly toward the use of bonus systems. 


Pornrs Upon \Wuuicu Bonus SystEM SHOULD 
Be BASED. 


The term “bonus” may be taken as meaning 
additional compensation, above a fixed amount, 
based upon net savings effected through the per- 
sonal efforts of the recipient of the bonus. As 
applied to the boiler room, a reasonable effcien- 
cy, based upon the results previously attained in 
the particular plant under consideration and also 
upon results -attained in other power plants of 
approximately the same size and general char- 
acteristics, must be determined upon as a base 
line or starting point. 

Before blindly assigning an arbitrary value to 
performance above a fixed base line, the relation 
of the power-plant expenses to manufacturing 
operations as a whole should be ascertained with 
some exactiude. The reason is that it will prac- 
tically always be found that power-plant expenses 
for any business, so far as the individual plant 1s 
concerned, vary along the line of a fixed curve de- 
pending upon the output of the plant. That is. 
if the works as a whole is operated at 100 
capacity, power costs will eana definite relation 
to the product in terms of pounds, bushels, yards. 
tons or whatever unit the product may be meas- 
ured by. Assuming that the power cost is $0.10. 
$1 or $10 per unit at 100% factory output, at a 
reduced factory output of 80% it will be found 
that a different power cost per unit, say $0.12. 
$1.20 or $12 will prevail. If the works output be 
still further reduced to 50% capacity, it will be 
found that the power cost per unit is further in- 
creased to, say, $0.15, $1.50 or $15._ 


Srupy Is REQUIRED TO DETERMINE UNiItr POWER 
CosTs. 


Determination of this curve is not a simple 
natter. It cannot be done in a week or a month. 
but it is well worth the effort even if it takes a 
whole year. The first step is a complete appraisal 
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of the power plant including the value of the 
land and buildings, the complete steam-generat- 
ing equipment with all accessories, the turbines, 
feed-water heaters, condensers, pumps, gener- 
ators, switchboards, fire pumps, sprinkler sys- 
tem, all piping and all wiring which apply wholly 
to the power plant proper and all main lines of 
pipe and wire by means of which steam, water 
and energy are carried to the works centers. 
With this appraisal in hand, it is at once discov- 
ered why the unit power-cost curve is a curve 
and not a straight line. Power-plant costs fall 
into two divisions, those which do not vary with 
the volume of product, and those which do vary 
with production. 

Interest, depreciation, taxes and insurance are 
examples of the non-variable costs. To these 
must be added, if the power plant is ready to 
serve the works with any amount of power up to 
100% capacity, the cost of labor, fuel required 
to bank fires and to keep the prime movers turn- 
ing over without doing useful work, lubricants, 
water and ash removal required for standby serv- 
ice, heat and light for power plants, etc. These 
items vary but little regardless of whether the 
output is 30% or 100% of full capacity. 


FicGURES SHOW ECONOMIES OF OPERATION. 


The variable costs are, of course, coal, feed 
water, lubricants, ash removal, some equipment 
maintenance and a certain amount of general 
supplies such as waste, packing, gaskets, etc. 
Fig. 1 is-a typical graph illustrating the relation 
of the variable and non-variable cost factors to 
the volume of production. Fig. 2 is the curve, 
in this case assumed, resulting from the com- 
bination of the variable and non-variable costs 
per unit of product. Provided with this curve, 
the manager is ready to talk business to his chief 
engineer. 

In using the curve, the manager does not have 
to be concerned about a single detail of plant 
operation. He does not have to study boiler 
efficiencies, engine performance or economical or 
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Fig. 1.—Chart Showing Variable and Non-Variable Power 
Costs. 


uneconomical uses of steam, water and elec- 
tricity. All he neec. is the average plant output 
for a given pericd and a summary from the ac- 
counting department of the complete costs of 
power-plant operation for the same period. It 
is a matter of simple division to establish the 
power costs per unit of output, and to see how 
it checks up: with the standard curve. If the 
power cost is higher than the standard curve 
indicates it should be, something is wrong, and 
it is up to the chief engineer to find out anc cor- 
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rect the trouble and to explain to the manager 
why it should have occurred. If the costs check 
with the curve, the plant has simply done what 
it should do and no one is entitled to a bonus. 
When the actual power costs are less than those 
indicated on the curve for the volume of pred- 
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Fig. 2—Chart Showing Power Costs for Unit of Product. 


uct, good management and constructive effort 
have been exercised in the engine and boiler 
room, and the chief engineer and every man un- 
der him is entitled to a share in the savings. 


CHIEF ENGINEER RESPONSIBLE FoR Torak 
Power COSTS. 


At this point it may be well to digress for a 
moment on the point of responsibility of the 
chief engineer for all items included in the curve 
under power costs. A man whose engineering 
record makes him a competent witness, in dis- 
cussing this matter, says: “Some engineers have 
argued that it (the curve) is not a fair basis of 
payment, that all the operating engineer can do 
is to make steam efficiently, run his engines, 
pumps, heaters, etc., as well as he knows how, 
and that he has no control of the situation be- 
yond. his department. This is partly true and 
partly not true. The functions of the chief en- 
gineer should extend beyond the confines of the 
engine and boiler rooms. He should spend at 
least one-third of his time around the plant, and 
he should have an inspector in the plant continu- 
ally watching for improper use of power, light, 
steam, etc. The chief engineer should be di- 
rectly concerned in seeing that the process ma- 
chinery is maintained in an efhcient condition. 
This 1s particularly true with regard to apparatus 
that uses steam in any form. If we include in 
the power plant all the equipment which in any 
way affects the use of fuel, it becomes a com- 
paratively simple matter to place upon the chief 
engineer the responsibility for the efficiency of 
the entire power-making and power-using equip- 
ment, and for the power cost per unit of pro- 
duction.” 

Now, returning to the bonus, the management 
should decide on some part of the saving to set 
apart, say, 33.3%, to be distributed as a bonus. 
Clearly, the chief engineer is entitled to a certain 
portion of this, and this portion should be deter- 
mined by the manager. The proportioning of the 
remainder among the various power-plant em- 
ployes should be practically in the hands of the 
chief engineer, since he is in constant touch with 
and supervises the work of the various indi- 
viduals. 

That the just proportionment of the bonus 
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among the various individuals will cause the 
chiet engineer some serious study is not denied. 
It is important, however, that individual rewards 
be established and that the bonus be not simply 
divided among the men on a pro rata basis or 
with reference to their respective wages. The 
final results are due to the combined efforts of 
all the men and are beyond the control of any 
one man. 

It is necessary therefore to judge each man on 
the basis of his performance of his individual 
work. If boiler efficiency falls off, it may be due 
to improper firing, in which case the fireman 
should be penalized, or it may be due to failure 
to keep the boiler free from soot and scale, in 
which case the man who does the cleaning should 
lose all or part of his bonus. The loss in effici- 
ency may, however, be due to leaky boiler set- 
tings, a condition outside of the jurisdiction of 
the fireman and clearly up to the boiler-room 
foreman. 

The principle of individual responsibility ap- 
plies all along the line. For instance, if a new 
grade of coal is brought into the plant and the 
assistant engineers do not make it their business 
to see that the firemen are instructed regarding 
the proper method of firing, they are guilty of a 
breach of duty for which they should suffer. The 
engineers are, of course, responsible for permit- 
ting radiation losses to continue because of fail- 
ure to insulate pipes, and for failure to correct 
leaky valves, traps, worn gaskets, etc. 

When the bonus is not earned by a particular 
individual it may be due to his not following 
instructions, to faulty maintenance making com- 
pliance with instructions impossible, or to faulty 
supplies. With so many angles to the problem, it 


is evident that close inspection and constant -` 


supervision of the work of the individual is abso- 
lutely necessary if material reductions in power- 
plant costs are to be made. 

It is realized that the program here outlined 
may seem elaborate. The small-plant operator 
in particular may think it complicated but it 1s 
precisely in the small plant that astonishingly 
good results can be attained. Admitting elab- 
orateness, this basis of bonus is certainly thor- 
oughgoing. To the writer’s mind, there is no 
point whatever to paying firemen a bonus for 
high CO,, or for high boiler efficiency, if no 
corresponding effort is made to see that the steam 
when produced is utifized without preventable 
waste. i 


WATER-POWER DEVELOPMENT A 
FACTOR IN CANADIAN INDUSTRY. 


——_ 


Cheap and Plentiful Power in Cities of Canada Gives 
Material Advantage to All Branches of 
Industry. 


By Epwarp J. Dies. 


Development of water power with the subse- 
quent development of the manufacturing indus- 
try is going forward in western Canada at a 
rapid pace. Winnipeg, which a century and a 
quarter ago was only a fur trading post, today 
is referred to as “The Chicago of the North.” 
Its growing importance as a manufacturing cen- 
ter is attributed by leaders of industry to the 
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fact that the city has the cheapest power in 
America. Of course, in addition to its advan- 
tages from water power, Winnipeg is a great 
primary grain market, financial center of west- 
ern Canada, the pivot point of five great railway 
systems including the Canadian National Rail- 
ways, and the dominating influence over a half 
billion-acre area populated by 2,000,000 people. 

Winnipeg recently completed a $16,000,000 
aqueduct which now supplies the city with pure 
soft water from Shoal Lake, Ontario, 100 miles 
distant. The daily capacity is 100,000,000 gal- 
lons, and the supply, which is of excellent qual- 
ity, is inexhaustible. | 

The newest addition to Winnipeg’s power sys- 
tem is a $9,000,000 hydroelectric. plant which 
will have an ultimate supply of 168,000 continu- 
ous horsepower. The city supplies hydroelectric 
power to manufacturers at as low a rate as $0.005 
per kw-hr., and the power supply available is 
sufficient for a city of ten times the size. On the 
subject of water power, the Dominion govern- 
ment has prepared the accompanying compre- 
hensive table showing the power available in 
each province and also to what extent it already 
has been developed. 


TABLE SHOWING THE AVAILABLE ‘AND DEVEL- 
OPED WATER POWER IN CANADA. 


——Total horsepower developed—— 


Total For the For paper For 
available electrical and pulp other in- 


Provinces. horsepower. industry. industry. dustries. Total 
Ontario .... 5,800,000 632,083 83,375 74,008 789,466 
Quebec ..... 6,000,000 370,000 100,000 50,000 620.000 
Nova Scotia 100,000 3,062 12,650 5,700 21,412 
New Bruns- 

wick ..... 300,000 5,890 3,050 4,450 13,399 
Prince Edw'd i 

Island .... 3,000 50 nausea 450 500 
Manitoba .. 76,200 ....... 50 76,250 
Saskat’wan 3,500,000 } ........ secncee 100 100 
Alberta ; 32,860 Goines ssssooe 32,860 
British Co- 

lumbia ... 3,000,000 216,345 49,000 4,275 269,620 
Yukon ..... 100,000 12,000 .....ss seneese 12.000 

Total - 18,803,000 1,348,490 248,075 139,033 1,735,598 


With but few exceptions all principal cities, 
and by far the greater number of towns and vil- 
lages, are supplied with hydroelectric -energy, and 
the surplus production permits of the exporta- 
tion of considerable power from New Brunswick 
to the state of Maine, from Quebec to New 
York, from Ontario to New York and Minnesota 
and from British Columbia to Washington. In 
western Canada industrial development is pro- 
ceeding at a rate little appreciated in this coun- 
try. In most cases this development is due to 
water-power facilities. The government of the 
Province of Alberta in its official publication is 
now devoting an entire section to industrial news 
of that province with particular attention to 
water power. In the last issue it was stated that 
there were 208 factories in actual operation in 
the province giving employment to 3171 people. 


EXPORT OF ELECTRIC LIGHT BULBS 
FROM JAPAN. 


An estimate of the total output of electric light 
bulbs in Japan for this year is given as 14,000,000 
pieces. The demand for bulbs for home con- 
sumption is increasing and orders are forthcom- 
ing from India, China and the islands in the 
south. 
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Use of Electric Locomotives in 
Coal Mines 


Electric Power Haulage Systems Necessary to Secure Maximum 
Production and Profitable Operation — Features of Trolley and 
of Storage-Battery-Driven Gathering and Haulage Locomotives 


Power haulage is becoming a more and more 
important factor in the profitable operation of 
coal mines. With the demand for coal greater 
than the supply and wages continually advancing, 
machinery must be used as much as possible in 
coal mines to secure maximum production and 
profitable operation. With working faces reced- 
ing further from the shaft, the more necessary 
it becomes to employ power haulage, and, where 
workings are a long distance from the shaft, 
power haulage is the only way of transporting 
coal economically. Mines abandoned as unpro- 
ductive have again been put into operation by in- 
stalling improved haulage systems. In the main 
haulage mechanical methods can be employed 
with the greatest advantage, superseding man- 
power or ponies, while the gathering can also be 
done more economically by means of mine loco- 
motives. The elimination of pit ponies from coal 
mines is desirable for humanitarian ‘reasons as 
well as for sanitation. l 

Of the various types the electric mine locomo- 
tive seems to have best solved the haulage prob- 
lem, and is now recognized as being the most suc- 
cessful motive power for mine systems. The 
electric locomotive is strong, durable, reliable, 
compact and easy to operate. The steam iocomo- 
tive, for underground operations, is objection- 
able because of the gases driven off and the high 
headroom required. Gasoline locomotives are 
not suitable for mines unless the ventilation is 
exceptionally good so that the exhaust is not ob- 


jectionable. Compressed air locomotives have a 


limited radius of action because of their small 
storage capacity and their low efficiency. 

Electric locomotives are used on the main haul- 
age roads, and, when fitted with cable reels and 
crab devices, are used for gathering. With crab 
devices on a gathering locomotive it is unneces- 
sary for the locomotive to enter the chamber, 
thus eliminating the danger of igniting the gas at 
the working face through operation of the motor. 
Gathering locomotives have electrically operated 
cable-reel or crab devices or both and have trolley 
attachments in all cases for operating on the main 
haulage system. The cable-reel locomotive enters 
each section of room and approaches the work- 
ing face when gathering or returning cars. The 
crab locomotive does not enter the room, but 
takes its load from a position on the entry -near 
the room mouth, the loaded cars being pulled out 
of the room by means of a flexible wire rope 
operated from the locomotive. The combination 
gathering locomotive combines the features of 
both the crab and cable-reel types, and is used 
when it is desirable for the locomotive to enter 
some of the rooms only. The electric trolley 
locomotives for plain haulage are not equipped 
with cable-reel or crab gathering devices, but in 
other respects are like gathering locomotives. 

Electric mine locomotives of the trolley type 
have a practically unlimited radius of action, and 
are used for surface haulage as well as under- 
ground. Being compact, they can be used under- 
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Special Type of Storage-Battery Locomotive With Batteries Carried Between the Two Ends of the Locomotive. 
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Type of Powerful Mining Locomotive. 


ground where headroom is limited and where the 
cost of increasing the height would increase the 
cost of mining. Where the main haulage roads 
are free from gas, there is no danger from the 
use of trolley locomotives on these roads. Gath- 
ering locomotives generally range from 4 to 7 
tons and straight haulage trolley locomotives are 
more powerful, ranging in weight from 1o to 25 
tons. The locomotives have, as a rule, two mo- 


tors, this combination having proved more effi- 


cient than the one-motor type. The motors are 
mounted in tandem or central. In the former 
case the rear motor is placed between the axles 
and the other motor between the forward axle 
and front end frame while in the central method 
of mounting both motors are placed between the 
axles. Tandem mounting allows for a shorter 
wheel base and is suitable for the lighter locomo- 
tives which are usually required to operate over 
tracks with short curves. The central mounting 
is suitable for heavier locomotives used on main 
haulage work where the longer wheelbase is al- 
lowable. The main idea in all cases is to give an 
equal distribution of weight on all the wheels. 
Motors are usually mounted on the axles, with 
suitable spring suspension, and the drive may be 
either through gears or by means of a chain. The 
motors are, as a rule, equipped with ball bearings 
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Mine Locomotive That Hauls 12 Two-Ton Loads at a 
Time. 
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which allow for the maintenance of a uniform air 
gap and result in cleaner operating conditions. 
Ball-bearing motors reduce maintenance charges 
and are more continuously in service. 

Electric locomotives are also operated by means 
of storage batteries. In many places where the 
mine roads are level, or grades favorable, and 
where the haul is not too large, the storage-bat 
tery locomotive offers certain advantages over the 
cable-reel locomotive. When the storage-battery 
locomotive was first introduced it failed to give 
satisfactory service because the batteries were not 
suitable for the hard service and the motor was 
not efficient as a battery motor. In recent years, 
however, with the marked improvement in the 
durability of batteries and more efficient motors, 
storage-battery locomotives have been giving sat- 
isfactory service and are standing up under se- 
vere operating conditions. The outstanding fea- 
tures of a storage-battery locomotive are that it 
is self contained, it requires no overhead-trolley 
cables and eliminates the expense of bonding 
rails. One make of storage-battery mine locomo- 
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Electric Coal-Mining Locomotive Operating on the 
Surface. 


tive has roller bearings on the journals, and ball- 
bearing motor armatures, each of the two axles 
being driven through gears by a separate motor. 
They range in weight from 2 to 6 tons, the largest 
size being able to haul 12 tons on the level and to 
operate on any grade up to 10%, the load capacity 
decreasing as the grade becomes more severe. 

The design of electric locomotives varies ac- 
cording to the make, but, generally speaking, 
there is a great deal of similarity in all types. 
The main object is to produce a rugged, compact 
machine capable of resisting shock and standing 
up under hard service. 


FIXTURE DEALERS’ MEMBERSHIP 
CAMPAIGN. 


The executive board of the Electrical Fixture 
Dealers’ Society and the executive committee of 
the National Council of Lighting Fixture Manu- 
facturers have authorized a campaign for mem- 
bership in the dealer organization. Arrangements 
have been made for the manufacturers’ salesmen 
to sign up memberships for the dealer organiza- 
tions, prizes of $500 being appropriated for the 
salesmen obtaining the most memberships. 
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Factors Contributing to Boiler- 
Room Efficiency 


Large Boilers With Well-Planned Furnace, Setting and Baffle Con- 
struction Give High Capacity and Good Operating Conditions — 
Paper Before Annual Convention of Michigan Section, N. E. L.A. 


By R. G. FELGER 


Detroit Edison Co. 


The 2365-hp. W-type Stirling boilers of The 
Detroit Edison Co., which have caused much 
comment by engineers on account of their size, 
efficiency and operation, are now a permanent 
and established equipment in the steam-power 
world. All builders of boilers are now ready and 
willing to erect almost any size boiler the cus- 
tomer requires, giving up the old idea of small 
boiler units. This has resulted in great progress 
in economic operation of steam power plants, and 
the results which have been obtained are amazing. 

The Detroit Edison Co. has 19 of these large 
W-type boilers in operation in their generating 
plants and four more are under erection. Two 
new generating plants which will soon be erected 
will also be equipped with these large boilers. 
Ten of the boilers which are now in operation 
are installed in the Connors Creek power house. 
The first one was installed in 1914, and units 
have been added every year since that time. The 
four boilers, which were mentioned as being un- 
der erection, are being installed at the Connors- 
Creek power house. The other nine boilers are 
in operation at the Delray power house No. 2. 
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The company has also seven 1300-hp. boilers of 
the W-type in operation and two under erection. 
The smaller boilers are similar to the larger type, 
but with drums only half as long. Five are used 
in the central heating plants and two have been 
installed in the Delray power house No. 2 on 
account of the limited floor space. 

It is the object of this paper to present the 
recent developments in the equipment of the 


large boilers, and to show the changes which. 


were made and are being made on the settings 
and stokers to insure more uniform operation and 
to obtain better efficiency. There have been prac- 
tically no changes on the boilers themselves, since 


they have proven satisfactory in every respect.’ 


The boilers have been tested in every way possi- 
ble, both during tests and actual operation, and 
no suggestions for any changes have been made. 


FEED-W ATER TREATMENT IN THE Power HOUSES 
AND CENTRAL HEATING PLANTS. 


In the Connors Creek power house tube 
troubles have almost completely been eliminated 
by the use of distilled water. Live steam is used 
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for evaporating the raw make-up water, the heat 
being kept in the system by using main turbine 
condensate for cooling water in the distillation 
process. The Delray generating plant uses one 
of three boilers as a make-up boiler, all water 
which must be added to the system being fed to 
one of the three. These boilers are blown down 
more than the others to prevent excessive scaling. 
The feéd water is treated at the pump suction. 

All boilers are given a complete overhauling 
once a year at which time all tubes are turbined, 
no scraping of the drums being necessary because 
of the almost complete elimination of scale. 
Every six months the front bank of tubes is tur- 
bined so that any scale which has formed, espe- 
cially in the front row, 1s removed. These sur- 
faces are worked very hard and any small amount 
of scale may cause a bag on a tube. All boilers 
are externally inspected every four to six weeks 
at which time the repairs to the furnace are 
made. The boilers are blown down once a week 
except at the Delray plant where the interval is 
once in 24 hrs. Samples of the blow-off water 
are taken and their conductivity is determined by 
a Dionic tester. The blow-off samples from the 
boilers in the Delray power house are also tested 
for alkalinity by titration to determine the quan- 
tity of soda ash to be used. 

In the central heating plants distillation of. the 
boiler. feed water is not feasible because the 
make-up water of these plants is about 85% of 
the total output. Detroit river water, which is 
used in these plants, contains various scale-form- 
ing materials which cause unlimited trouble if 
not treated correctly. In 1915 a complete analysis 
of the water was made to determine the chemical 
treatment necessary to precipitate or eliminate 
the scale-forming material. After various tests, 
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Cross-Section Through One of the Connors Creek Bollers 
and Settings. 


which covered a period of between two and 
three months, soda ash was decided upon and it 
has given very satisfactory results. 

The method of feeding the soda ash is original 
and is considered worthy of description. The 
soda ash is dissolved in a mixing tank and is 
pumped to a small constant-level tank above the 
feed-water heaters. The amount fed is controlled 
by a syphon which is raised and lowered in the 
constant-level tank by means of a wire attached 
to a steel mercury float, the mercury legs being 
connected to a venturi tube. Difference in head 
of water caused by the quantity passing through 
the throat controls the amount of soda-ash solu- 
tion in direct proportion to the quantity of raw 
water. 

Feed water is- pumped from the feed-water 
heaters into live steam purifiers located on top of 
the boilers. Most of the silica and sulphate scale- 
forming materials are dropped in the purifiers, 
and are removed from the system by blowing 
down. The purifiers are easily cleaned by re- 
moving the pans and scraping the incrustations 
from the pans and shell. This is done during 
semi-annual repairs of the boilers. Of course, 
there is some further precipitation of the sul- 
phate scale in the boiler, this being eliminated by 
the use of the soda ash which changes the hard 
sulphate scale to the softer carbonate which is 
removed in the blow-off. Both purifiers and 
boilers are blown down once every 24 hrs., and a 
sample of the water is taken at each blow-down 
and its conductivity is determined. There is also 
an alkalinity test made of the blow-off water 
each week, and the rate of feeding the soda ash 
is varied according to the demand indicated by 
this test. 


STOKER AND CLINKER-GRINDING EQUIPMENT. 


Most of the boilers are equipped with Taylor 
stokers. The 2365-hp. boilers are fired from both 
ends, thirteen retorts being set at each end. The 
stokers are driven by variable-speed d-c. motors, 
it being a great advantage to be able to run the 
stoker at any given constant speed. Morse silent 
chain is used for driving the line shaft and also 
for each individual section of the stoker, this type 
of chain giving less trouble with the breaking or 
jumping off of the chains which was often expe- 
rienced with the old-style-link chain drive. The 
Taylor stokers used are of the two-plunger (one 
upper and one lower plunger to a rambox) type. 
Since the first installation of the Taylor stoker it 
has passed through a complete evolution. Changes 
have been made by the Detroit Edison Co. and 
the American Engineering Co. working in co- 
operation, the principal change being in the clink- 
er crusher. 

Clinker grinders have eliminated the intermit- 
tent operation of disposing of the clinkers and 
ashes by dump grates, and have made it possible 
to cut down the carbon content of the ash, an 
give the highest degree of uniformity in furnace 
conditions at all times. Clinkers and ash are re- 
moved from the furnace by the rotation of the 
toothed grinder, the clinkers being crushed be 
tween the grinder and movable crusher plate. The 
clearance between the crusher and crusher plate 
is adjustable according to the character of the 
fuel, the movable-crusher plate being a great help 
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to the fireman in keeping his furnace conditions 
uniform. 

The clinker grinder at the present time is 
driven through a connection to the long-stroke 
link on the end retorts of the stoker and a ratchet 
wheel connected to the end of the grinder shaft, 
the speed being limited to the speed at which the 
stoker can be driven. In the case of slow-burn- 
ing coal with a high ash content the dirt cannot 
be removed fast enough to keep the grates clear 
of clinkers, thus causing furnace troubles and 
cutting down the boiler rating. This trouble will 
soon be eliminated by an individual motor drive 
which can be operated at any desired speed. 
Since the coal used at the present time is of very 
poor quality, with a large content of low-fusing 
ash, there has been some trouble with the wear- 
ing of the grinder teeth. The shell remains in 
good condition, but the worn teeth make it almost 
useless. The shells are now made with remov- 
able teeth so that when the teeth are worn down 
they can be easily replaced by new ones. 


FEATURES OF FURNACE RECONSTRUCTION. 


When the dump grates were removed from the 
boilers in the Delray generating plant and the 
clinker grinders were installed, a new problem 
immediately came up. More head room is re- 
quired for the grinder than for the dump grates, 
and this could not be obtained on account of the 
original construction of the boiler room. This 
made the ash pit very shallow, and the grinder 
pit was too narrow to allow extension grates to 
be installed. Live coke was a constant menace 
to the grinder, and the small ash pit was a 
trouble-maker. These furnaces are now being 
rebuilt. Although they cannot be made as satis- 
factory as the Connors Creek furnaces, which 
have ample head room, most of the troubles will 
be overcome. The stokers on both ends of the 
furnaces have been moved back, making the 
grinder pit wider. The pit is also being made 
deeper and extension grates are being installed, 
furnishing air to the coke which topples into the 
pit and completely burning it before it reaches 
the grinder. The moving back of the stoker also 
increases the furnace area and a better rating of 
the boiler is obtained. 

The ash pit has been made wider, giving more 
space for the ashes so that they do not have to 
be removed so often. Ash gates are controlled 
by compressed air to make handling easier and 
quicker. The ash conveying system, which is 
also being rebuilt, will use a standard-gauge steel 
car of low design to accommodate the small 
headroom under the ash hoppers. These cars 
will be hauled by a stroage-battery locomotive. 
The design of the air duct has been changed to 
conform to the installation of extension grates. 
Other minor changes were also made to increase 
the convenience of shifting from regular to the 
spare blowers. 

The steam turbines, the original driving units 
of the blowers which furnish the under-fire air 
pressure for the stokers, are being replaced by 
d-c. variable-speed motors. This gives a greater 
range of speed and also eliminates the auxiliary 
steam apparatus. There is a blower for each 
boiler furnace and a spare blower to take care 
of each boiler. When the regular blower is shut 
down the dampers in the passage to the air duct 


from the crippled blower are so arranged that 
air is provided from the spare blower. 

There was much objection to the old arrange- 
ment of air supply to the blowers, the chief one 
being that the men on the boiler-room floor and 
in the ash tunnels were constantly exposed to a 
draft of the outdoor air being drawn into the 
blowers through the outside windows and doors. 
In cold weather this draft.in sweeping across the 
operating space was a serious discomfort to the 
boiler-room force, and the chief reason for 
changing the air supply system was to better 
working conditions. With the new arrangement 
stoker air will be drawn from outdoors through 
towers, which were used for cable vaults, into 
the blower gallery. This arrangement obviates 
creating a draft through the ash tunnel and 
boiler room. 

The Connors Creek plant was so constructed 
that all of the troubles mentioned above were 
eliminated. The boilers were set high enough to 
allow a standard-gauge steel railroad car to be 
run under the ash hoppers for the removal of the 
ashes, and one man takes care of the ash handling 
for ten boilers, the yard engine and crew placing 
and moving the cars. Air ducts are large cham- 
bers which have practically .eliminated eddy cur- 
rents and pockets of air. The firemen are able 
to go into this air chamber to observe the clinker 
bed above the grinders and to detect holes which 
would permit live coke to fall into the ash pit. 
This is a great aid to the workmen because small 
holes are sometimes hard to see through the 
firing doors. 


BoILeR SETTINGS AND BAFFLE CHANGES. 


For the elimination of the side-wall clinker, 
side air ducts are now built between the last 
tuyere box and the side wall. Air comes in at 
the bottom end of the duct, passes through to the 
top and then into the tuyere box. This gives a 
good circulation of air through the duct and pre- 
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View of interior of 2,365-hp. W-Type Boiler, Showing 
Clinker Grinder and Tuyers, 
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vents the burning of the cover plates. Clinker 
is now easily removed because it is not so heavy 
and has no fire brick surface to adhere to. Ex- 
periments have also been made using various 
kinds of high-fusing-point bricks for furnace 
linings above the air duct and rambox caps, and 
the carborundum brick has proven to be the best. 
The clinker does not seem to adhere to the brick 
on account of its high fusing point, and there 
results a great saving of repair work in the 
boiler setting. 

Since the side air ducts add about 18 ins. to 
the width of the stoker, not changing the length 
of the boiler drums, it was necessary to build 


sloping walls. This was accomplished by build- 


ing a hanging wall of fire brick shapes supported 
by cast-iron and steel supporting frames. Each 
individual brick is held in place by a cast-iron 
clamp which, in turn, is supported by a cast-iron 
hook, the hook being so designed as to fasten in 
a groove in the clamp and hook over an angle 
iron in the supporting frame. Any individual 
block can be removed without disturbing the 
surrounding blocks so that the wall can be easily 
repaired. This makes a very flexible wall and at 
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Chart Showing Resulte Obtained by Use of New Baffle 
Arrangement. 


the same time fulfills all requirements and elim- 
inates the expansion joints of the former set- 
tings. 

The original baffle of the 1300-hp. boilers in- 
stalled in the heating plants was unsatisfactory, 
the flue gas temperature being very high and the 
drop through the setting also being high. A 
series of tests was run to determine what changes 
could be made to produce the best results. There 
were six different designs of baffles studied in 
six different tests. The results obtained were 
considered satisfactory, and the baffles of all the 
heating-plant boilers are being changed this sum- 
mer. The accompanying illustration shows the 
changes that are being made. The half-boiler 
section shown to the right represents the old 
baffle arrangement, while the section to the left 
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represents the new scheme adopted. An idea of 
the actual results obtained with the two types of 
baffles may be obtained by examining the curves 
showing flue-gas temperatures, and pressure drop 
through the boiler, while operating at from 100 
to 200% capacity. 

Steel economizers are not considered feasible 
by most engineers on account of the corrosion, 
but one experimental steel-tube economizer has 
been in operation at the Delray plant for between 
four and five years and has thus far. proven 


TABLE SHOWING PERFORMANCE OF BOILERS AT 
CONNORS CREEK PLANT. DEC., 1918. TO 
MARCH, 1919. 
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satisfactory. The hot flue gases are drawn 
through the economizer by an indirect-draft fan 
and then pass to the stack. Arrangements are 
now being made for a permanent installation of 
steel-tube economizers, and the results obtained 
will determine whether additional installations 
will be made. 

To eliminate trouble with the burning of flue- 
blower elements in the first pass of the boilers, 
several telescopic flue blowers have been in- 
stalled. The blowers were installed at the top of 
the first pass where most of the trouble was ex- 
perienced. Soot originally collected on the tubes 
in large lumps hindering the passage of the gas 
and causing a large drop through the setting. and 
high furnace temperatures. These telescopic units 
have been in operation about four months and 
have proven very satisfactory. The blower is 
used only when the boiler load is very low or 
while the boiler is banked. 


SPECIAL INSTRUMENT PANEL USED For Bolter 
CONTROL. 


The control of each unit which concerns the 
operation of the boiler, excepting the boiler-feed- 
water regulation, is brought to one point in front 
of the boiler. This arrangement minimizes the 
time required for regulation and affords a most 
perfect control of all operating conditions of the 
boiler. Mounted on the gauge board are the 
stoker-motor controllers, blower-motor control- 
lers, Uehling CO, recorder, steam-flow meter, 
saturated and superheated steam gauge, underfire 
pressure gauge, overfire draft gauge, a damper- 
draft gauge for each side of the boiler, tachome- 
ters showing revolutions of stokers and the 
damper-control switch. The damper is operated 
by a small motor, geared so that the travel of the 
damper is very slow. The damper motor is con- 
trolled by a double-contact, manually-operated 
switch located on the gauge board. The oper- 
ation is so simple that an open damper is very 
seldom found, the fireman keeping the desired 
over-draft almost unconsciously. This regula- 
tion is a great improvement over the former 
damper regulators and is a step toward efficiency. 

Pyrometer systems have béen installed in some 
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of the plants, and it is the intention to install 
them in all plants. The latest installation con- 
sists of a potentiometer system giving the aver- 
age temperature of three thermocouples con- 
nected in series, the thermocouples being located 
at different points in the same crosssection of 
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Diagram Showing Old and New Baffle Arrangements. 
New Baffle to the Left. 


the uptake just below the damper. Experiments 
are now being conducted to improve upon this 
system. All instruments are kept in first-class 
condition. They are cleaned and those that need 
checking are checked every day. An instrument 
must be correct if the desired results are to be 
obtained. An instrument out of order plays 
upon the morale of the fireman because he will 
soon ignore it and allow various difficulties to 
arise. A daily-routine instrument sheet which 
covers each instrument in the boiler room is 
used by the instrument men. This sheet is filled 
out each day and the general conditions of in- 
struments can easily be checked by the engineer. 


TesTIXG LABORATORY AIDS IN PLANT OPER- 
ATION. 


Since the average consumption of coal of The 
Detroit Edison Co. plants is approximately 4000 
tons a day, something may be said of the testing 
laboratory. The proximate and ultimate analysis 
require no comment, but the determination of the 
fusing temperature of coal ash will be described 
briefly. The ultimate efficiency of coal depends 
on the nature of its ash; upon the manner in 
which it behaves in a boiler furnace where it 
becomes intensely hot, and may cause serious 
operating difficulties if it fuses and flows. Tests 
show that ash samples of “good” coal should not 
fuse at temperatures much below 2500 deg. F. 

The fusing point ,is obtained by making small 
pyramids of the ash, the ash particles being held 
together by a solution of dextrine. These are 
placed on a fusion block with a standard Seger 
cone fusing at 2500 deg. F. The fusion block 
and cones are placed in an oil-fired furnace and 
the temperature is raised slowly to 2500 deg. F., 
the furnace-temperature cone being checked by 
an optical pyrometer. Much valuable data which 
will prove of great importance in both the pur- 
chasing and utilizing of coal in the boiler fur- 
‘nace has been obtained by the fusion test. A 
record of the condition of the cone after being 
taken from the furnace is kept by photographing 
the block upon which the samples are placed. 

The general scheme of this company is to give 
every boiler operator full charge of all operations 
of the boiler he is firing, the boiler-room foreman 
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assisting him if it becomes necessary. He is not 
held down by an instrument which does the 
thinking for him; he must think for himself. 
This has been found the most efficient method, 
and he soon learns to eliminate operating troubles 
much better than the “brain” instrument. With 
the opportunities given the fireman he becomes 
much interested in his work and strives to keep 
his boiler in ideal condition. Almost any fire- 
man who has been employed by The Detroit 
Edison Co. for any length of time is able to ex- 
plain in detail any part of the stoker or boiler, 
and this knowledge must be had to attain the best 
working conditions and the highest boiler 
efficiency. 


STATISTICS SHOW DEVELOPMENT IN 
SOUTH AMERICA. 


Telephone Company Compiles Data Giving Val- 
uable Information on Commercial Progress 
in South and Central America. 


Figures showing the development of the South 
and Central American republics are made public 
as a result of a survey by the American Tele- 
phone & Telegraph Co. These statistics, which 
were prepared with the co-operation of the vari- 
ous governments, cover the telephone and tele- 
graph systems of all the countries south of the 
Rio Grande river. The figures are serviceable 


.as indices to the general state of development 


and of commercia! progress in the various Amer- 
ican countries and should therefore prove of 
value to all interested in those countries. 

Some of the conclusions reached are that in 
the southern countries the telephone is far from 
being the universal means of communication that 
it is in the United States, and that the main de- 
velopment there is in the big cities, the other 
areas being very poorly served. The telephone 
network is about 100 times as dense in this coun- 
try, as a whole, as it is there. In point of the 
number of telephones per 100 of population, the 
service here is over 30 times as good. 

The total of 325,403 telephones in all the 
South and Central American countries, including 
Cuba and Haiti, should be compared with the 
12,000,000 in the United States, which have 
about the same total population. Argentine leads 
with 105,205 telephones, or nearly a third of the 
total. The other countries having more than 
10,000 telephones are: Brazil, 67,366; Mexico, 
40,211; Cuba, 28,152; Chile, 23,670, and Uru- 
guay, 19,486. Haiti, with a total of 2,500,000 
people, has 82 telephones. 

Only one telephone for about every 300 popu- 
lation is found in the whole area, as compared 
with 11.39 for every 100 population in the 
United States at the same date, or about 34 for 
every 300 population. Uruguay leads the Latin- 
American countries in point of telephone density 
with 1.34 telephones per 100. 

The total telephone wire mileage is 905,587, 
compared with 29,800,000 in this country. Tak- 
ing into consideration the fact that the total area 
of the South and Central American countries is 
8,476,600 square miles, compared with the 
3,027,000 square miles of the United States, 
there is only about one-tenth of a mile of wire 
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for every square mile in the Latin countries, 
while there is nearly ten miles for every square 
mile here. This means that the telephone net- 
work is nearly a hundred times as highly devel- 
oped here as down there. 

The investment in telephone systems in all the 
Southern countries is $04,422,000, compared 
with $1,600,000,000 in the United States. The 
per capita investment is 71 cents in South Amer- 
ica, compared with $15.09 here. The gross 
earnings in 1918 of South American telephone 
systems were only 18 cents per capita, while in 
this country they were $3.99. The gross earn- 
ings per telephone were, however, $52.82 down 
there and only $34.98 here. Of the total tele- 
phone and telegraph earnings in 1918 in the 
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Latin countries, the telephones brought in only 
43.5% of the total and the telegraph 50.5%. In 
the United States this situation is strikingly re- 
versed—80.8% from telephones and 19.2% from 
telegraphs. The total telegraph wire mileage is 
433,938 down there and 1,900,000 here. The 
number of offices are 11,627 and 28,900 respec- 
tively. The number of messages sent in 1918 
was 41,517,200 in the Southern countries, as 
compared with 170,000,000 here. 

The telegraph statistics therefore show a more 
favorable comparison with those of this country 
than do the telephone figures. The reason is 
that the telegraph is used more by a specialized 
class of the population mainly for business. The 
telephone has not in the Latin-American repub- 
lics come anywhere near being the universal and 
democratic means of communication that it 1s in 
the United States. 


SOVERNMENT OF MEXICO TO AC- 
QUIRE UTILITY PROPERTIES. 


Bond Issues to Be Floated to Take Over Large 
Power and Transportation Enterprises in 
Plans for Rehabilitation. 


Foreign investment interests in Mexico ex- 
press much surprise at the authoritative an- 
nouncement which has just come from the capi- 
tal to the effect that the Mexican government 
plans to purchase the extensive holdings of the 
Mexican Light & Power Co. and the Mexican 
Tramways, Ltd., including the great hydroelec- 
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tric plant at Necaxa. It is stated that an in- 
ventory of these properties has just been made 
and that the proposed purchase price has been 
practically agreed upon by the interests involved. 
The making public of the government’s plans to 
acquire these holdings was all the more of a sur- 
prise, coming, as it did, upon the heels of an 
authentic statement that the Mexican Tramways, 
Ltd., had under consideration plans for resuming 
construction work upon its two proposed inter- 
urban electric lines, one to run from the City of 
Mexico to Puebla, 130 miles, and the other from 
the City of Mexico to Toluca, 45 miles. More 
than $12,000,000 were expended in the building 
of dams for the storage of water in the moun- 
tains, the installation of a hydroelectric plant of 
200,000 horsepower and the construction of 
power transmission lines from Necaxa to the 
City of Mexico, Puebla and El Oro. How much 
money in addition to this was invested in the 
lighting systems and street railways of the cap- 
ital and Puebla is not publicly ‘known. The 
Mexican Light & Power Company and the 
Mexican Tramways, Ltd., are owned by a British 
syndicate. The development of the big projects 
was carried on during the latter years of the 
administration of the late President Porfirio 
Diaz, under the direction of Dr. F. S. Pearson of 
New York and London. The same interests 
own a 3,000,000-acre tract of timber in Chihua- 
hua, several large lumber mills, and the Mexico 
Northwestern Railroad which runs from Juarez 
to Chihuahua. | | 

While no official announcement has as vet 
been made on the subject, it is reported on trust- 
worthy authority that the Mexican government 
is also planning to take over the Mexico North- 
western Railroad. This property suffered great 
losses and damage during the long period of war 
and banditry and has a claim for several million 
dollars against the government. 

It 1s the purpose of the government to finance 
these pending transactions by issuing bonds, 
which will be retired from the profits of the com- 
panies. The details of how this financing is to 
be accomplished are lacking, however, in the 
preliminary announcement of pending negotia- 
tions . 


DOUBLING RATE ON ENERGY CAUSES 
FILING OF COMPLAINT. 


The borough officials of Middletown, Pa., have 
filed a complaint with the state public service 
commission against the York Haven Water & 
Power Co. and the York Haven Electric Trans- 
mission Co., holding that the utilities have 
broken their contract with the borough. The 
complaint is one of the most unusual brought to 
the attention of the commission: it sets forth 
that in 1906 the municipality disposed of its 


‘power plant at a loss, entering into what was 


deemed an advantageous contract with the elec- 
tric companies for energy at the rate of 1 cent 
per kw-hr. for an indefinite period, the borough 
to have the right to terminate the agreement on 
six months’ notice. The complaint is tendered 
because the rate is doubled in a new tariff filed 
by the central-station companies, and which be- 
came effective Oct. 1. 
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EDITORIAL COMMENT 


Limitations to Ultimate Boiler 
Capacity 

For some years past engineers have been de- 
voting much attention to the efficiency of conver- 
sion of energy from fuels to electricity. Gen- 
erators, prime movers and boilers have all been 
produced in larger and larger sizes, and every 
effort has been made to increase the efficiency 
of the various equipments. Good business will 
not in some cases permit of the utilization of de- 
signs of the highest physical efficiencies attain- 
able because of excessive investment costs or 
other similar factors, the real object of those 
operating boiler plants being to produce and 
market energy at a minimum cost. 

The physical inability to increase the sizes of 
boiler plants rapidly enough to care for the 
growing power demands makes it essential, in 
many cases, to find means of increasing the out- 
put of present equipment if existing requirements 
are to be met. Numerous boilers are now being 
worked at 100% or more in excess of their rated 
capacity, and the question has been raised many 
times of how far it will be possible to exceed the 
standard ratings of boilers with safety and 
with economy. In a series of articles, the first 
of which appears in this issue, Mr. Joseph Har- 
rington, who is too well known among the engi- 
neers and executives of the power-plant and cen- 
tral-station industry to need formal introduction, 
will discuss various features of boiler design and 
Operation, furnace and stoker performance and 
fuel conditions in their relation to the ultimate 
limits of capacity that may be developed in exist- 
ing or possible future plants. The present 
article deals only with the boiler itself, and 
points out the fact that simple rearrangement of 
baffles, or changing of some of the boiler fittings, 
may provide for greatly increasing the output 
of existing equipments. Where such simple 
means may be employed to increase boiler out- 
puts by 10, 25, 50 or 100%, surely they are 
worthy of most careful consideration in these 
times of high costs, power shortage and slow 
delivery of new equipment. i 

If other or more extensive changes can re- 
sult in still further increases of boiler capacity, 
these changes should be known and understood 
by both operating and designing engineers. It is 
well, also, to know what the theoretical limita- 
tions to capacity are and how close practice may 
be made to approach theory. This series of arti- 


cles, dealing with such a timely subject, should 
be well worth the time required for their reading 
and study. The fuel and power problems will 
not be solved this winter or next, and sound rea- 
soning should dictate that careful attention be 
given to every opportunity to increase the pro- 


_ ductiveness of the boiler room. Such attention 


is all the more necessary when there exists such 
an urgent demand for coal and for power. 


Portable Electric Heaters as Coal 
Savers 


Wherever surplus power is available, and espe- 
cially where it is developed by water power, the 
present high cost of coal makes electric heating 
for early fall a most desirable arrangement. If 
it is possible to postpone the firing of furnaces 
for three weeks or a month, considerable will 
have been done towards alleviating the coal sit- 
uation. In the main, during the early autumn, 
there are only certain hours in the day and cer- 
tain rooms in the house that need heating, and 
this heating can be attended to promptly and eco- 
nomically by one or other of the various types 
of heaters on the market. 

By use of the word “promptly” it is meant 
that an air heater will begin to affect the tem- 
perature of a room within a few minutes after 
the current is turned on, while a hot-water or 
steam furnace does not give results for at least 
two or three hours. Then, again, the extra heat 
is probably only required for a short time. With 
the electric heater the time of use is under abso- 
lute control, but with the furnace the heat con- 
tinues to be delivered in many cases long after 
it is required. 

Economically, the electric heater has much 
more to commend it than it had in the days when 
coal was to be obtained for $6 to $7 a ton. 
In those days it was considered that the cost of 
heating a home would be many times as much- 
with electricity as with coal, but now that the 
price of coal is two and a half to three times what 
it was, the discrepancy in cost is much less 
marked. In the near future domestic electric 
heating will not be handicapped nearly so much 
by the cost of power as by the necessity for using 
all of the available power for other uses. In 
the meantime, however, where power is avail- 
able, electric heaters offer an almost ideal ar- 
rangement for the early months of the winter 
season. 
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THE WEEK’S NEWS 


Reports of Important Meetings, Developments and Other Happenings of the Electrical 
Industry and Its Allied Interests 


WEST VIRGINIA UTILITY ASSOCIA- 
TION REORGANIZES. 


Officers Elected at First Meeting Held Since 1917— 
Co-operation With Public Service Commis- 
sion Advocated. 


The West Virginia Public Utilities Associa- 
tion, which was inactive during the period of 
the war, has renewed its activities as evidenced 
by a meeting held in Charleston, W. Va., Oct. 
5. One of the most important decisions of the 
conference was that embracing the maintenance 
of state headquarters permanently in Charlesto 
and the employment of a paid secretary, who is 
to be appointed later. Tom Hays, Ohio Valley 
Electric Railway Co., Huntington, is secretary 
protem. The meeting discussed ways and means 
of co-operating more effectively with the state 
public service commission. 

Officers elected are as follows: President, 
Herbert Markle, Appalachian Power Co., Blue- 
field; first vice-president, C. S. Billings, Wheel- 
ing; second vice-president, M. Hetzer, Mounds- 
ville Water Co.; third vice-president, E. W. 
Alexander, Charleston-Dunbar Traction Co.; 
treasurer, A. M. Hill, Charleston; executive com- 
mittee, W. P. Hawley, Bluefield; C. C. Bosworth, 
Elkins; W. R. Power, Huntington; H. H. Grims- 
ley, Clifton Forge; A. C. Babson, Charleston ; H. 
S. Newton, Parkersburg; C. S. McCalla, Charles- 
ton, and C. H. Brewes, Wheeling. 


HOLIDAY CAMPAIGN OUTLINED BY 
DEVELOPMENT SOCIETY. 


Christmas Slogan of S. E. D. to Be Backed Up With 
Plenty of Assistance for Electrical Contractor- 
Dealers and Other Participants. 


“Say Merry Christmas Electrically” is the slo- 
gan with which the Society for Electrical Devel- 
opment is launching the 1920 holiday campaign 
to help the industry make more sales. While the 
benefits .of the elaborately outlined campaign 
will not be limited to S. E. D. members—the en- 
tire industry is invited to take part—the mem- 
bers will have the advantage of obtaining cam- 
paign material practically without cost. 

One of the features of the campaign will be a 
five-piece cutout for window displays. The cut- 
out is handsomely lithographed in five colors and 
will be adaptable to any size or shape of window. 
Fully illustrated instructions for making the most 
of the material will accompany the cutout. 

Attractively hand-lettered invitations will be 
supplied to dealers to mail out to their customers 
and prospects asking them to visit their stores 
and see the display of electrical Christmas gifts. 
These will be printed in two colors on folded 
sheets of note paper, with envelopes to match. 


There will also be folders and booklets describing 
and illustrating many electrical gifts. The serv- 
ice includes lantern slides, poster stamps and 15 
to 20 newspaper advertisements. 


TECHNICAL SESSION OF A. I. E. E. AT 
PHILADELPHIA. 


Economy of Secondary Distribution and Various 
Phases of Maximum Demand Measurements 
Are Discussed. 


In a paper presented before the technical ses- 
sion of the Philadelphia meeting of the American 
Institute of Electrical Engineers, Oct. 8, P. O. 
Reyneau and Howard P. Seeley of the Detroit 
Edison Co. showed methods of arriving at eco- 
nomic designs of secondary distribution systems. 
The study as presented was carried forward 
from purely theoretical, a semipractical and from 
purely practical standpoints. Throughout the 
discussion, it was assumed that loading was uni- 
form, and no allowances were made for the 
costs of right-of-way, poles, cross arms, insulators 
or some of the minor details. It was assumed 
that these items would be the same under any 
of the varying conditions considered. The con- 
ditions assumed were those of a residence light- 
ing district. Numerous curves were presented 
to illustrate the solution of particular problems or 
parts of problems, but it was pointed out that gen- 
eral laws for the solution of such problems were 
not feasible. 

In the solution of a definite distribution prob- 
lem, it was assumed that a given district was 
loaded to a density of 8 kw. per r000 ft. with 
No. 4 three-wire secondaries in place. It was 
assumed that the load would increase to 15 kw. 
in six years and that the drop in voltage should 
be limited to 3%. Two methods of handling the 
problem were chosen as follows: (1) Install 
10o-kw. transformers spaced 1000 ft. apart and 
replace them with 15-kw. transformers in three 
years; or (2) install 15-kw. transformers spaced 
1500 ft. apart and change the spacing to 1000 ft. 
in two years. The method of figuring showed 
the first scheme to be less expensive by $33 
per 1000 ft. for the six-year period. 

A paper by Perry A. Borden entitled “The 
Measurement of Maximum Demand and the 
Determination of Load Factor” gave a general 
view of the present situation with regard to these 
two important items. For the purpose of study- 
ing demand, the subject was divided to give 
consideration to the quantity measured, the 
method of measurement and operation on various 
loads. In summing up the discussion of the first 
point Mr. Borden said: 

“Since the true basis for demand measure- 
ment is an exceedingly evasive quantity, not ca- 
pable of determination under practical work- 
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ing conditions, it is necessary that some compro- 
mise be made, and the nature of this compromise 
must be subject to local conditions and to per- 
sonal opinions on the economic questions con- 
cerned. 

“Tests would seem to indicate that, though 
volt-amperes cannot be said to be an exact repre- 
sentation of the quantity upon which demand 
would be based, they furnish us with a definite 
quantity whose value approaches nearest to the 
desired approximation.” 

Various types of meters and loads were dis- 
cussed, and some of the aharacteristics of each 
were described. It was pointed out that, where 
heating is being taken into consideration, the 
logarithmic average is fully as justifiable as the 
arithmetical ‘average for demand measurement. 


ANNUAL NEW YORK ELECTRICAL 
SHOW POPULAR. 


Well Attended by the Public and Keen Interest 
Shown in Household Equipment—Electrical 
Devices of All Kinds Displayed. 


The thirteenth annual New York Electrical 
Show, held at the Grand Central Palace, Oct. 6- 
16, displayed labor-saving and housekeeping de- 
vices on a scale far greater than ever exhibited 
there before, and demonstrated developments in 
the use of electricity in home, office, store and 
factory. To illustrate the possibilities of sub- 
stituting electricity for human labor in the home, 
a model household was set up in the main section 
and a large variety of machines operated. Among 
these exhabits showing the present stage of de- 
velopment were 21 types of washing machines, 
eight dishwashers, six iceless refrigerators, three 
kitchen mixing and beating devices, 17 vacuum 
cleaners, I2 ranges, and many broiling, baking 
and frying devices. 

On the three floors were displayed 151 sepa- 
rate exhibits. The entire third floor was a work- 
ing demonstration of the employment of elec- 
tricity in a score of industries. One exhibit was 
on material handling, with industrial trucks, con- 
veyors and hoists in operation. Among the 
processes of manufacture to be seen in actual op- 
eration were woodworking, furniture making, 
welding, japanning, heat treating, rivet heating, 
oil tempering and heating with vacuum furnaces. 
Complete processes were shown in a bakery, 
laundry, refrigerating plant, battery-charging 
plant, etc. The electrical novelties exhibited in- 
cluded a grass cutter, window washer, rug and 
carpet washer, electrical hair cutter, vibratory 
razor and a machine which bores square holes. 

A display and demonstration which attracted 
many visitors was the device employing a cable 
excited with a high-frequency alternating cur- 
rent for guiding ships through channels in foggy 
weather, and a new radio compass or direction 
finder, which the Navy Department has installed 
in a number of stations along the Atlantic coast 
for the purpose of giving navigators off shore 
their exact location. Both of these systems are 
peace-time applications of devices invented dur- 
ing the war and kept secret up to this time. 

The wireless telephone excited keen inter- 
est since reports of the world’s baseball series 
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were received over it. Its modern application is 
either between aeroplanes or for maintaining 
communication with the ground up to a distance 
of 10 miles. The show was well attended through- 
out and successfully demonstrated to the public 
what electricity is doing to reduce wasteful effort 
in the home and in industry. 


CENTRAL-STATION AND MANUFACTURING Com- 
PANIES HAVE INTERESTING EXHIBITS. 


The Brooklyn Edison Co. featured an ap- 
phance booth with each article displayed in a 
separate compartment, while the New York Edi- 
son Co. had exhibits of three bureaus. The 
automobile bureau displayed statistical charts 
and under the home economics bureau a model 
fully equipped laundry, pantry, kitchen and liv- 
ing room were shown. 

The General Electric Co. showed in operation 
electrical industrial heat-application apparatus, 
as well as a control panel for charging electric 
vehicles. Factory lighting units and the latest in 
reflectors were also displayed. 

The Westinghouse Electric & Manufacturing 
Co. had a display of household and labor saving 
devices on one floor and a motion-picture equip- 
ment and a studio light-control outfit on another. 

An unusually spacious reception room for the 
comfort and convenience of guests was a feature 
of the United Electric Light & Power Co’s ex- 
hibit. On each side of the parlor demonstrations 
of efficient and labor-saving domestic appliances 
were given. Among the new appliances ex- 
hibited were an electric vacuum washer that 
washes, boils, rinses and dries without removal 
of clothes from the machine; an ironer with the 
hot shoe under the rolls and directly above the 
gas flame; a heater that either heats, cools or 
dries; a portable machine that washes carpets 
and rugs and a lamp-socket-connected fireless 
cooker that roasts, broils, bakes and boils. 

The New York & Queens Electric Light & 
Power Co. exhibited a model kitchen and dining 
room, both electrically equipped, with the ap- 
paratus connected by different colored wires to 
a power house shown above the two rooms. 

The Western Electric Co. featured the five es- 
sential appliances for the home, namely, the 
clothes washer, vacuum cleaner, dishwasher, 
portable sewing machine and ironer. Electrical 
table cooking appliances were also displayed. 

The Yonkers Electric Light & Power Co. ex- 
hibited modern household heating and cooking 
appliances, with a large variety of portable 
lamps, vacuum cleaners and laundry apparatus. 

Others among the exhibitors were: 


Albauch-Dover Co.. Alpha Electric Co.. Americar 
Electro Technical Anpliarnce Co.. American Ironing Ma- 
chine Co., Appliance Distributing Corp., Aqua Blectric 
lIeater Co., Baker R. and L. New York Corp., Balso 
Refrigerator Co., Bell Electrice Motor Co.. Berg Electric 
Car Co., Black & Decker Manufacturing Co., Bleațon- 
Dun Co., C. C. Bohn Electric Co., Charies A. Branston 
Co., W. A. Buerkle Sales Co., Chicago Fuse Manufactur- 
ing Co., Ciothel Refrigerating Co., J. M. Collins & Co., 
Couch & Dean, Duparquet Hout & Moneuse Co., Dis- 
becker & Co., Duplex Lighting Works, Edison Electrical 
Appliance Co., Elasticap Co., Electrical Alloy Co., Elec- 
trical Supply & Equipment Co.. Electrical Review Pub- 
lishing Cə., Electric Storage Battery Co.. Electrical 
Testing Laboratories, Eureka Vacuum Cleaner Co., Fair- 
banks Co.. Federal Electric Co., J. B. Ford Co., Fox 
Electrical Corp., Frigidaire Corp.. I. P. Frink, Inc., Gare 
Fublishing Co.. Gillespie Eden Corp., Golden Glow Sign 
Corp.. Gould Appliance Co.. Guarantee Electric Products 
Co.. Habirshaw Electric Cable Co, Halliwell Electric 
Corp.. Hamilton-Beach Manufacturing Co.. Hamilton- 
Beach Carpet Washer Co.. Wallace B. Hart. Hanover 
Electric Co., Hartt & Morison, Hanovia Chemical & 
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Manufacturing Co., R. G. Haskins Co., Home Device 
Corp., Home Helps Manufacturing Corp., Hoover Suction 
Sweeper Co., Hurley Machine Co., Isko Electrical Re- 
frigerator Co., Kelvinator Corp., Kimball Electric Co., 
Lakewood Engineering Co., Laun-Dry-Ette Sales Co., 
Landers, Frary & Clark, Levien Electric Utilities Corp., 
Lightolier Co., McGraw-Hill Co., McIntosh Battery & 
Optical Co., Majestic Electric Development Co., Mallory 
Industries Corp., Manhattan Electrical Supply Co., Man- 
ning, Bowman & Co., Matthews Lighting Co., Metro- 
politan District of the New York State Association of 
Electric Contractors and Dealers, National Lamp Works 
of General Electric Co., New York Appliance Co., New 
York Flectrical School, Ohio Electric Co., Pittsburgh Elec- 
tric Specialties Co.. Pittsfield Machine & Tool Co., 
Pneuvac Co., Premier Service Co., Regina Co., Remmert 
Manufacturing Co., Robin Lighting Fixture Co., Robins 
& Williams, Rutenber Electric Co.. W. & J. Sloane, 
Themas B. Snow, Terminal Engineering Co., Inc., 
Thermo-Fan Electric Co., William  Truswell & Sons, 
Tucker Electrical Construction Co., Paul D. Vandevelde, 
Viking Sign Co., Ward Motor Vehicle Co. 


COMMITTEE TO DEVELOP PLANS FOR 
UTILITIES COMMISSION. 


The City Club of Washington, D. C., has ap- 
pointed a committee to develop plans for the 
establishment of a local public utilities commis- 
sion, entirely separate from the Board of Dis- 
trict Commissioners, which now handles utility 
questions. The committee 1s composed of H. B. 
Plankinton, chairman; E. E. Williamson, W. A. 
Mellen, G. C. Ober and L. H. Warner. 


WATER POWER LEAGUE CONVENES 
IN WASHINGTON. 


Necessity of Conserving Exhaustible Natural Re- 
sources of Country by Using Water Power 
Urged—Government to Aid Projects. 


That co-operation between government. offi- 
cials and the power industry may be definitely 
expected was prominently brought out at the 
convention of the Water Power League of 
America, held at Washington, D. C., Oct. 7-8. 
This was the first meeting of the league since 
the creation of the Federal Power Commission 
by Congress at its last session. In addressing 
the convention, O. C. Merrill, secretary of the 
commission, stated his purpose to lend every 
possible assistance to the development of na- 
tional water-power resources, but with a proper 
regard for the public interest. 

The convention was called to order by Prof. 
George F. Swain of Harvard University, presi- 
dent of the league, who urged the necessity of 
conserving the exhaustible natural resources of 
the country, such as oil and coal, by inexhaustible 
water power. This would also relieve the demand 
for labor and cars in moving fuel. 

Mr. Merrill predicted that amendments would 
be made to the new law, but that its funda- 
mental principles would endure. The federal 
commission is authorized to regulate rates, serv- 
ice and securities. Over 60 applications have al- 
ready been filed, involving over 2,000,000 hp. 

Lieut.-Col. William Kelley read a paper on 
“The Relations Between Navigable Waters and 
the Federal Water Power Act.” He showed how 
the interests of power, irrigation and navigation 
are frequently in conflict. It is the function of 
the federal commission to adjust these conflicts. 

At the session on Thursday afternoon, John A. 
Britton, Pacific Gas & Electric Co., told of the 
power developments in California and the vast 
projects now under way. He urged the power 
men to co-operate with the government under 
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the new law. Alexander T. Vogelsang, Assistant 
Secretary of the Interior, spoke in complimentary 
terms of the new law. 

At the Friday morning session Col. W. B. 
Greeley, chief of the U. S. Forest Service, dis- 
cussed the power resources within the national 
forest, which amount to 16,000,000 hp., or about 
one-fifth of the total for the nation. Only about 
650,000 hp. have been developed. He looks for- 
ward to further use in connection with such in- 
dustries as pulp and paper making which could 
well be located in proximity to the forests and 
the available power. Col. Greeley told how 
water-power developments may proceed on land 
within the national forests, as permitted under 
the new law. The Forest Service will aim at the 
most complete and well-rounded development. 

T. Kennard Thompson read a paper discuss 
ing the power problem at Niagara Falls. Here 
are the greatest power possibilities in the coun- 
try, and development should follow some com- 
plete plan instead of being done on a piecemeal 
basis. He favors a dam 4 mi. below the falls, 
utilizing the 102-ft. drop in the river below the 
falls and Lewiston. 

W. S. Murray, who has made a survey for a 
“super-power” scheme for supplying the indus- 
trial regions in the East, spoke at the closing ses- 
sion. A saving of $300,000,000 to manufactur- 
ers and railway companies would be accom- 
plished by utilizing the power in rivers between 
Washington and Boston, he said. Creation of 
such a zone, with the accompanying electrifica- 
tion of railways and factories, would mean a 
vast saving of fuel. Most of the larger streams ` 
in the East are undeveloped and sufficient power 
is going to waste to supply all the factories and 
all the light needed in that territory. It will take 
many years to complete the projects, but the dele- 
gates were urged to work for it. 

John W. Dorsey, University of Manitoba, pre- 
sented a plan for the use of hydroelectric power 
for domestic purposes, including the heating of 
residences. 

A banquet was held Thursday evening at the 
Hotel Washington, at which Edward Terrell, 
vice-president, was toastmaster. Addresses were 
made by Secretary Payne of the Department of 
the Interior; George Otis Smith, director of the 
Geological Survey; O. C. Merrill, executive sec- 
retary of the Federal Power Commission ; George 
F. Swain, president, and Henry A. Lardner, New 
York. 


PITTSBURGH SECTION OF A. I. E.E. 
HOLDS MONTHLY MEETING. 


The monthly meeting of the Pittsburgh sec- 
tion of the American Institute of Electrical En- 
gineers was held Oct. 12 in the auditorium of the 
Chamber of Commerce building, Pittsburgh. 
Philip L. Alger, General Electric Co., Schenec- 
tady, N. Y., read a paper on “Induction Motor 
Core Losses,” which described certain results of 
a research carried on by R. Eksergian and nm- 
self at Harvard University and the Massa- 
chusetts Institute of Technology under the di- 
rection of Prof. C. A. Adams. 

The principal results achieved by the re- 
search were: (a) New formulas developed for 
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the losses in the core back of the teeth, and multi- 
pliers established to be used with the formulas 
usually employed; (b) complete tests and cal- 
culations carried out on a smooth-core rotor and 
observed losses compared with expected results ; 
(c) total core losses are from two to three times 
the fundamental frequency losses, it being indi- 
cated that tooth frequency core losses consti- 
tute from 0.5 to 0.66 the total in ordinary induc- 
tion motors; (d) experimentally demonstrated 
that the hysteresis torque due to a revolving field 
breaks abruptly through zero at synchronous 
speed. 


sarea 


WESTINGHOUSE COMPANY ENTERS 
WIRELESS FIELD. 


Controlling Interest Acquired in International Radio 
Telegraph Co.—Massachusetts Factory to Be 
Equipped to Make Apparatus. 


The Westinghouse Electric & Manufacturing 
Co. has acquired a controlling interest in the In- 
ternational Radio Telegraph Co., and in the fu- 
ture will manufacture the radio equipment here- 
tofore produced by the latter organization, which 
was founded by R. A. Fessenden, the pioneer in- 
vestigator in the continuous-wave field. The 
Radio company operates and maintains wireless 
stations on ships, and has shore stations at New- 
port, New London, Brooklyn, Cape May, with 
others under construction in Maine and Massa- 
chusetts. 

A new company has been organized under the 
same name, with a capital of $1,250,000 in pre- 
ferred stock and 250,000 shares of common stock 
of no par value. The officers are Guy E. Tripp, 
chairman; E. M. Herr, president; S. M. Kin- 
ter, Calvert Townley and H. P. Davis, vice- 
presidents; John V. L. Hogan, manager. All of 
these are Westinghouse officials except Messrs. 
Kinter and Hogan, who were president and man- 
ager, respectively, of the older company. 

The Westinghouse company will be interested 
in both the manufacturing and the operating 
branches of wireless telegraphy and telephony. 
A separate factory has been equipped at East 
Springfield, Mass., for the manufacture of all 
types of modern radio apparatus, from the larg- 
est transmitting and receiving sets required by 
transoceanic stations to the small sets used by 
the amateur. Apparatus will not only be supplied 
for the land, sea, ship, airplane, military and 
naval services, but special attention will be paid 
to the development of new uses, such as for rail- 
roads, power companies, mines, lumber camps, 
ranches and farms, and for inter-works communi- 
cations of large industries. A staff of research 
and design engineers has been built up and im- 
portant fundamental development work is under 
way. 


MEETING OF ADEQUATE OUTLETS 
DIVISION, N. E. L. A. 


The adequate outlets division of the advertising 


and publicity bureau of the National Electric 


Light Association met at the Statler Hotel, Cleve- 
land, Oct. 7, with L. D. Gibbs, chairman, pre- 
siding. The gathering resolved itself into a dis- 
cussion of the old problem of the sufficient num- 
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ber of convenient outlets and ways and means of 
bringing to the attention of the public the proper 
methods of using electric service. It is the inten- 
tion of the adequate outlets division to reach all 
national advertisers and educate them in the cor- 
rect manner of illustrating electrical devices, and 
applying electric service. 

In this connection J. C. McQuiston, Westing- 
house Electric & Manufacturing Co., made a sug- 
gestion that instead of the circular letter which 
has been distributed in the past, that a code of 
practice be issued summarizing the material in 
convenient form and suitable for display ın ad- 
vertising agencies, advertising departments and 
such other places where display of electric serv- 
ice is apt to be encountered in advertising. It 
was planned to carry out Mr. McQuiston’s sug- 
gestion. | 


WESTERN ELECTRIC CO. SALES MAN- 
AGERS MEET. 


Optimism as to the prospect for an increas- 
ingly large volume of business prevailed at the 
quarterly meeting of sales executives of the 
Western Electric Co., held Sept. 30 at the Lotus 
Club, New York City. Among those in attend- 
ance were C. G. DuBois, president: H. A. 
Halligan, vice-president; H. F. Albright, vice- 
president and general, superintendent; F. A. 
Ketchem, general sales manager, and six district 
managers. A noteworthy fact in connection 
with the conference was that the average age of 
the 19 executives present was 45 years, and the 
average period of service with the Western Elec- 
tric Co. was 21 years. 


CONTRACTOR - DEALERS DISCUSS 
BUSINESS OUTLOOK. 


Trade Conditions Reviewed—Sales Experts Give 
Valuable Instructions—Profits in Fixture Busi- 
ness—Next Meeting in Buffalo. 


W. Creighton Peet, chairman of the National 
Association of Electrical Contractors and Deal- 
ers, sounded the keynote for the ensuing year 
when, in his opening address at the annual con- 
vention at Baltimore, Oct. 4-9, he said that “the 
advancement of this already strong organization 
depends upon more complete co-operation.” In 
commemoration of the twentieth anniversary of 
the founding of the association at Buffalo, N. Y., 
the twenty-first annual convention will be held in 
that city July 20, 1921. Chairman Peet reported 
a present membership of 2100, or more than dou- 
ble the number it was four years ago. 

Thomas A. Whelan, president of the Fidelity 
& Deposit Co. of Maryland, with 7000 agents 
scattered throughout the United States, gave a 
most complete review of business conditions in an 
address on “The Industrial Outlook.” He said 
that national and individual interest in the ap- 
proaching presidential election was eclipsed by 
a desire to know the future of business condi- 
tions nationally, and to get information on this 
subject. 

Mr. Whelan said that a building survey of the 
country, covering a period of three weeks, had 
just been completed by his company through 
the distribution of a questionnaire in goo manu- 
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facturing and commercial centers, among bank- 
ers, manufacturers, wholesalers, farmers and 
chambers of commerce in an unbiased and non- 
partisan manner. The results were classified and 
summarized by experts and divided into nine 
geographic divisions. 


CONFIDENCE IN BUSINESS CONDITIONS GROWS 
STRONGER DAILY. 


Franklin K. Lane, former Secretary of the In- 
terior, was shown the results of the Fidelity sur- 
vey. He pronounced them as indicative that the 
United States is economically sound and better 
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tor to make certain of a profit on every job and 
not to be content with covering expenses during 
this “marking time” period. He also advised 
that every appliance sold should be an educational 
factor toward selling another and cited an exam- 
ple of the real spirit of co-operation needed be- 
tween contractor-dealers and the central-station 
companies in a merchandising campaign to at- 
tract the public. Mr. Davis questioned the jus- 
tification of the contractor-dealer who becomes a 
distributor or jobber of electrical construction 
supplies, or the jobber who becomes a contractor, 
and urges serious consideration of the question. 
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off than other-countries. The country was shown 
to be on a sound basis with production increas- 
ing. with conditions improving and a growing 
feeling of confidence among dealers, jobbers and 
manufacturers. It was shown that there is no 
shortage of raw materials, that transportation has 
vastly improved and that the supply of labor is 
equal to the demand, without a material increase 
in cost. Credit, however, is tight, with money at 
6 to 8% in the East, 8 to 10% on the Pacific 
coast and 10 to 12% in the Rocky mountain sec- 
tion. 

The coal shortage, except in the South, 1s 
serious and the unsettled condition at the mines 
makes the outlook dubious. The demand for 
products of industry is reflected by booked orders, 
but dealers are carefully watching the buying of 
consumers. Mr. Whelan pointed out that the 
fall in prices anticipated a month ago is now 
taking place, and Dun’s report for the previous 
week showed 7 declines to 10 advances, the larg- 
est increase in declines since the readjustment 
period began. Price declines here have had no 
unfavorable effect upon the farmers, but will be 
later reflected in lower prices to the consumer. 
The peak of prices has been reached. 

“The average man is now concerning himself 
with practical economics,’ said Mr. Whelan in 
conclusion, “and is asking for a more direct sys- 


tem of distribution. Farmers favor co-operative ` 


effort as a means of relief from high costs, and 
the next few years is going to call for deep 
thinking and studying of the problem to solve 
it satisfactorily and permanently.” 

J. M. Wakeman, general manager of the So- 
ciety for Electrical Development, related the ac- 
tivities of that society, which he said in no way 
conflict with those of the National Association 
of Electrical Contractors and Dealers. He praised 
the good work of those merchandising mission- 
aries of the electrical field, W. L. Goodwin, Sam- 
ucl A. Chase and H. B. Kirkland. The speaker 
called attention to the work of the society toward 
popularizing the slogan “Do It Electrically.” 


SPECIAL TRAVELING REPRESENTATIVE REPORTS 
ACTIVITIES. 


During the past eight months L. W. Davis, 
special representative of the association, has 
visited electrical contractor-dealers of 96 cities 
in 28 states and Ontario province, Canada. His 
report noted a strong tendency toward unity and 
co-operation among dealers, resulting in cleaner 
competition, better stores and greatly improved 
merchandising methods, with a broader spirit of 
co-operation from the central-station companies. 

Mr. Davis voiced a warning to every contrac- 


The traveling representative argued against 
free trials of electrical appliances and urged more 
uniformity of contracting work by the dealers. 
Admonition was given the dealers to guard their 
credit standing by conducting their business along 
safe and business-like lines. 

In his discussion of the subject, “Proper 
Handling of Lighting Fixtures,” J. L. Wolf, sec- 
retary of the Lighting Fixture Dealers’ Society 
of America, said that the greatest pitfall in the 
fixture business today lies in not arriving at the 
right cost, usually through failure to figure sufh- 
cient to cover cost of labor. It was pointed out 
that there are three distinct classes of business 
for the fixture dealer today: First, commercial, 
which includes fixtures sold at prices suggested 
by the manufacturer ; second, medium-class resi- 
dential fixtures which come ready to install, and 
should be marked up 100% ; and third, high-class, 
which are heavy and expensive, ready-to-install 
types, and should be marked up 150%. Several 
manufacturers of: special types of fixtures -gave 
demonstrations of their products and added to 
the general information regarding merchandising. 


PROFITABLE ANGLES TO CONTRACTING BUSINESS 
OUTLINED. 


A. L. Abbott, Electric Construction Co., St. 
Paul, Minn., in a paper on “Managing an Elec- 
trical Contracting Business,” advised that the ad- 
ministration of an electrical contracting business 
can be divided into three departments—sales, 
executive and accounting—which should be un- 
der one head. He urged that all employes should 
receive a bonus as it tends to hold the organiza- 
tion together, develops better efficiency and in- 
creases the output. Electrical contractors were 
advised to subscribe to trade papers and read 
them regularly and thoroughly. 

“There is room for vast improvement in the 
manner of handling contracting work,” said Mr. 
Abbott. “If you would succeed, know what you 
want. Make plans to get it. Use the best 
methods. Keep the organization inspired with 
the spirit of success and don't think that you 
know it all. Service is furnishing to your cus- 
tomer what he should have. The small con- 
tractor should specialize, and a successful busi- 
ness must have definite plans to expand along 
healthy lines. Sudden expansion means confu- 
sion and inefficiency. Sudden contraction means 
excessive overhead. Preserve a proper balance 
between the organization and the work.” 

The discussion which followed Mr. Abbott's 
paper brought forth a number of bonus plans in 
present use, and an explanation of their methods. 

M. H. Aylesworth, executive manager of the 
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Group of Contractor-Dealers and Visitors at the Baltimore Convention of National Association of Electrical Contractor- 
Dealers, Oct. 4-9. 


National Electric Light Association, in discuss- 
ing “What the N. E. L. A. Is Doing to Help the 
Contractor-Dealer,” said that his organization 
was trying to get the dealers and central-station 
men to meet on common ground and discuss 
their problems. He said that at present the sit- 
uation was getting ahead of the industry, with 
14,000,000 homes to be wired and 450,000 houses 
to be built. In conclusion he urged any con- 
tractor-dealer who found a central-station com- 
pany any place in the country not playing fair 
with him, to write the N. E. L. A. 

iek Muldaur, National Board of Fire Un- 
derwriters, appealed for the co-operation of con- 
tractor-dealers in the work of reducing the $22,- 
000,000 worth of property destroyed last year 
through electrical causes. This can be done by 
using only approved devices, the speaker stated. 


MERCHANDISERS GIVE’ INSTRUCTIVE 
TALKS AND DEMONSTRATIONS. 


H. B. Kirkland, of the American Wiremold 
Co., employed charts and figures to make more 
impressive his talk on “A Two Billion Dollar 
Industry.” He estimated that the 1921 volume 
of sales of electric machines, vacuum cleaners, 
fans, flatirons, sewing machines, dishwashers, 
washers and wringers, wiring devices, etc., would 
total approximately $2,000,000,000. ‘“There- 
fore,” aid Mr. Kirkland, “this branch of the in- 
dustry requires careful and proficient sales man- 
agement in order to derive the full profit and con- 
tinue its development.” 

When Samuel A. Chase, Westinghouse Electric 
& Manufacturing Co., addressed the convention 
on “Harmonizing the Industry,” it was his first 
appearance before the association as an honorary 
member. He called attention to the wonderful 
changes that had come over the industry during 
the past few years, resulting in the developing of 
harmony and co-operation and carrying out his 
slogan of “Live and Let Live.” He compli- 
mented the contractor-dealers on their enthusiasm 
and hard work, and the manner in which they 
arranged merchandising meetings in various 
parts of the country for W. L. Goodwin and him- 
self to address, 

“Can the contractor-dealers in convention jus- 
tify the creation and building up of a retail 
structure which compels a gross addition to over- 
head of 166% in order to make a profit?” asked 
W. L. Goodwin, of the General Electric Co., in 
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his talk on “Scientific Merchandising.” Continu- 
ing, he said: “If such a margin is necessary, 
then the quicker the retail business is dropped 
the better. Distribution must be conducted eco- 
nomically or another system instituted. There 
is need of a reasonable margin of profit to give 
high-class service. The final proof lies in whether 
you can perform economically or not, and when 
the economic law begins to work the inefficient 
ones will fall by the wayside. The real job be- 
fore the association is to train every member in 
that ability which permits him to conduct his 
business properly and efficiently. We can never 
set up conditions which will allow careless and 
indifferent managers to conduct a business at a 
profit.” 


MopERN METHODS OF INDUSTRIAL LIGHTING 
DISCUSSED AND DEMONSTRATED. 


Ward Harrison, National Lamp Works of 
General Electric Co., utilized an elaborate demon- 
stration of industrial lighting during the presenta- 
tion of his subject, “Seeing Is Believing.” For 
that purpose the session in which it was pre- 
sented was adjourned to a specially prepared 
room which had been fitted up with lamps and 
reflectors of semi-modern and the latest types, 
the circuits of which were controlled from a cen- 
tral switchboard. 

Mr. Harrison’s demonstrations brought out 
the value of reflectors in regard to comfort and 
increased illumination. The inadequacy of some 
state code requirements was illustrated. It was 
demonstrated that better lighting means better 
vision, that proper direction of light aids better 
vision, that some shadow is advantageous and 
that a bright light near the line of vision greatly 
reduces one’s ability to see detail. Results of in- 
vestigations were used to show that higher il- 
lumination helps the sub-normal eyes more than 
the normal, and for maximum efficiency the units 
of every lighting system should be kept clean 
through a regularly instituted maintenance serv- 
ice, 

In his presentation of the subject, “The In- 
dustrial Lighting Market and the Contractor- 
Dealer’s Part in Selling It,’ P. B. Zimmerman, 
publicity department, National Lamp Works of 
General Electric Co., stated that a survey of 
eight states showed that 60% of the industrial 
plants needed improved lighting systems. He 
said that the contractor-dealer, in order to sell 
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intelligently, should become better informed 
through booklets of valuable information supplied 
by the manufacturer without cost. Mr. Zimmer- 
man divided the lamp field into sales for indus- 
trial, commercial, home lighting, farm miniature 
and miscellaneous purposes. 

R. W. Shenton, Cleveland, whose ‘subject was 
“A New Era in Lighting,” stated that insurance 
statistics show one of every 40 accidents in in- 
dustrial plants to be due to inadequate lighting, 
and that in many instances production has been 
increased 20 to 25% by changing the standard of 
lighting. “Illumination is an investment for 
profit,” said Mr. Shenton, “and there are oppor- 
tunities for increased business in all branches of 
the lighting industry.” 

A. D. Page, of the Edison Lamp Works, said 
that since the development of more efficient il- 
luminating, lamps have become the recognized 
“sugar” of the merchandising business. 

Wiliam A. Thomson, bureau of advertising, 
American Newspaper Publishers’ Association, in 
a talk on “Advertising for the Contractor-Deal- 
er,’ said the advertisements of electrical manu- 
facturers have dealt too much in generalities and 
are “over the heads” of the average consumer. 
He advised the dealer to advertise intelligently 
and get the manufacturer to do likewise. 

In a discussion on the handling of lighting fix- 
tures J. V. Netter, Lightolier Co., New York 
City, explained the benefits of the sales methods 
of his company to the contractor-dealer. E. C. 
White, Electric Outlet Co., New York City, 
demonstrated a flush-type outlet soon to be placed 
on the market by his company. 

“The Sale of Motors for Industrial Use,” was 
the subject of an instructive talk by J. H. Clark, 
Westinghouse Electric & Manufacturing Co., 
who advised that contractor-dealers should em- 
ploy a salesman to specialize on motors. This 
paper was discussed by G. M. Wheeler, Main- 
tenance Co., New York City. 


SCHEDULE OF MEETINGS FOR IRON 
AND STEEL ENGINEERS. 


Papers scheduled for the Cleveland District 
section meetings of the Association of Iron and 
Steel Electrical Engineers, for the season of 
1920-21, include the following: 

Oct. 11, “Troubles of the Electrical Operating 
Man,” by A. W. Mohrman, assistant electrical 
superintendent of the Trumbull Steel Co., War- 
ren, O.; Nov. 8, “Slip Regulators Versus Noich- 
backs,” by Gordon Gage, chief electrician of the 
American Rolling Mill Co., Middletown, O.; 
Dec. 13, “Continuous Rated or 50-Deg. Rise Mo- 
tors,’ by L. F. Adams, electrical engineer of the 
power and mining department, General Electric 
Co., Schenectady, N. Y.; Jan. 10, “Proper Selec- 
tion of Carbon Brushes,” by L. A. Heath, engi- 
neer of the Morganite Brush Co., New York 
City, and John S. Cavitt, sales manager and sec- 
retary of the Electrical Engineering & Manufac- 
turing Co., Pittsburgh; Feb. 14, “Scientific Com- 
bustion Control for Boiler Furnaces,” by M. G. 
Benjamin, of the Benjamin Engineering Co., 
Cleveland; March 14, “Electric Propulsion 
Ships,” by W. E. Thau, electrical engineer of the 
general engincering department of Westinghouse 
Electric & Manufacturing Co., East Pittsburgh, 
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Pa.; April 11, “Electrical Cleaning of Gases as 
Applied to Blast Furnaces,” by N. H. Gellert, 
president of the Gellert Engineering Co., Phila- 
delphia. 

The meetings will be held in the rooms of the 
Electric League, Hotel Statler, Cleveland. 


JOBBERS’ REPRESENTATIVE AT NA- 


TIONAL LAMP WORKS. 


Representatives and salesmen of the National 
Lamp Works of General Electric Co. held a 
three-day get-together meeting recently at Nela 
Park, Cleveland. Enthusiasm and interest 
marked the meeting of the “B” agency distribu- 
tors, and while some of the guests had never 
been at Nela before, they soon got the spirit of 
the place and entered into the work and play with 
as much pep and vim as the veterans who had 
attended many similar conferences. The Na- 
tional furnished nine speakers and Duplex an- 
other, Guy Norton. Nela Park men who talked 
to the distributors included J. E. Kewley, who 
opened the meetings, W. G. McKitterick, R. W. 
Shenton, Ward Harrison, W. M. Skiff, Earl A. 
Anderson, T. K. Quinn, H. H. Magdsick and P. 
B. Zimmerman, who gave the final tie-up talk of 
the intensive three-day program. Outdoor sports 
in Nela Camp, baseball and tennis, etc., and in- 
door sports, added variety to the meeting by em- 
ploying the odd hours pleasantly. It is antici- 
pated that tangible results in a further extension 
of the religion of better light will follow this big 
jobbers’ convention. 


NEW YORK SOCIETY HEARS TALK ON 
SUPER-POWER ZONE. 


W. S. Murray, chairman of the super-power 
survey organized by the United States govern- 
ment, spoke before a meeting of the New York 
Electrical Society Oct. 7. He gave the objects 


of the survey, which are to allocate the amount 


of waste within the eastern zone, due to the pres- 
ent improper form of power production and dis- 
tribution, and to recommend a regional plan 
through which the objective could be attained. 
The proposed regional plan includes the build- 
ing of central stations at tidewater and at mine 
mouths, supplemented by such hydroelectric de- 
velopments as will be economically within the 
reach of the zone. All of these stations would 
be united through a main trunk transmission em- 
ploying high voltage, and there would be in- 
cluded in such a unification all of the large cen- 
tral stations at present in existence in Boston, 
Providence, New York, Newark, Philadelphia. 
Baltimore and Washington. 


INVESTMENT PLAN FOR EMPLOYES 
OF WESTERN ELECTRIC CO. 


Among the subscribers to the recent issue of 
five-year 7% convertible gold bonds issued by the 
Western Electric Co. were 4,574 employes rep- 
resenting investors in each of the 42 branches of 
the concern. They have applied for securities 
aggregating approximately $2,000,000 par value. 
The sale to the employes was made under an in- 
stallment basis. 
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COMMERCIAL PRACTICE 


New-Business Methods, Policies, Rates and Kindred Central-Station Matters for the 
Man Engaged in Selling Electricity 


EARNING COMMISSIONS BY SELLING 
ELECTRIC PHONOGRAPHS. 


Employes of the Commonwealth Edison Co., 
Chicago, are being given an opportunity to earn 
liberal commissions by inducing their friends to 
purchase a Federal electric phonograph. For 
every prospective customer who consents to have 
a representative of the company call, and where 
a sale is made, the employe will receive a com- 
mission of $3.50. Credit will only be given, or 
a commission paid, where the Edison employe 
sending in the necessary printed slip has actually 
talked with the “prospect” and received permis- 
sion to have a company representative call. This 
commission plan merely requires the employe to 
set forth the advantages of having one of these 
electric phonographs in the modern American 
home. 


CUSTOMER - CO-OPERATION SOUGHT 
THROUGH ADVERTISING. 


Milwaukee Electric Railway & Light Co. Advising 
Its Customers of Real Situation by Means 
of Local Newspapers. ; 


The Milwaukee (Wis.) Electric Railway & 
Light Co. is using the local newspapers to ac- 
quaint its customers with the problems which it 
faces. An extract from one of the advertise- 
ments is given herewith: 


Milwaukee faces a tie-up. Twenty per cent reduc- 
tion in use of electric service by all customers is the 
only thing that can avert it. Frequent and prolonged stop- 
ping of streetcars during rush hours and costly interrup- 
tions of factory operations and all other electric service 
will be unavoidable in spite of anything the electric com- 
pany can do unless each light and power customer im- 
mediately reduces his use of electricity 20% between 
the hours of 7:00 a. m. and 7:00 p. m. Since the com- 
pany first advertised this situation on Sept. 17 a reduc- 
tion of 4% in total use of electricity between 7:00 a. m. 
and 7:00 p. m. has been obtained through the prompt 
and public-spirited co-operation of a minority of our 
80,000 customers. 

Their co-operation is keenly appreciated. We feel 
sure that others, when they grasp the vital necessity 
of similar action, will also help us to keep the cars 
running and the factories operating regularly during 
the next three months, until we can get the first 20,00 
kw. of electricity power from our new Lakeside sta- 
tion. We realize, of course, that many users of elec- 
tric service need time to readjust their operations, so 
as to either reduce actual consumption of power, or 
to transfer their use of it to the hours between 7:00 
p. m. and 7:00 a. m. During those hours there is 
plenty of power for all who want it. 

We are up against the same conditions that handicap 
electric central stations in many of the larger cities 
at this time. Rapid growth of war industries enor- 
mously increased the demand for electric power. 
Rapid growth of cities greatly increased the demand 
for electric service. The. war stopped the expansion 
of power-producing facilities. Since the war’s end 
permitted such work to be financed, even though on a 
costly basis, we have been working day and night to 
get our new power plant ready for service. The first 
generating unit, of 20,000 kw., is expected to be pro- 
ducing within three months. 


Meanwhile, our producing plants have only been. 
able to meet the demand laid upon them with the aid 
of customer-co-operation, and the exceptionally fa- 
vorable weather which has prevailed up to this time. 
Even if we had good coal the plants would be unable 
to meet the full demand. The best coal we can get 
today costs us over three times what good coal used 
to cost and it produces 15% less energy. Our power 
plant men, working in three eight-hour shifts, are get- 
ting more power out of the old plants than their rated 
capacity with the coal now available. This, however, 
is‘not nearly enough. When, at any hour, actual de- 
mand for energy exceeds the supply, some car line or 


some factory, or group of factories in a given dis- 


trict, have to be cut off. With the poor quality of coal, 
there is no telling just how quickly such interrupted 
service can be resumed. Unless all customers will help 
save the situation by voluntarily reducing their use 
20% between 7:00 a. m. and 7:00 p. m., frequent and 
o tie-ups of cars and industries will be unavoid- 
able. 

The electric company does not wish to be compelled 
to discriminate between its customers. By getting the 
co-operation of all, as here requested, we should be 
able to serve all alike—20% below normal use—until 
our new plant’s output can be utilized. We are con- 
fident the people of Milwaukee and other communities 


‘we serve will co-operate with us to meet this emer- 


gency. In any event, we shall not adopt the only 
alternative method of saving the plants—that of cutting 
off service at the power houses when the load exceeds 
the capacity—until we shall have exhausted all other 
means of procuring the readjustment of use that will 
permit continuous service. 


CREATING INTEREST IN ELECTRICAL 
HOUSEHOLD APPLIANCES. 


The accompanying illustration depicts an ex- 
hibit of the Topeka Electric Co. at the “Kansas 


Free Fair” held recently in Topeka, Kan. One 


of the striking features of the exhibit was a turn- 


-n A 


Ettore cousa aT 


aad a 


Exhibit of Topeka Electric Co. at the Kansas Free Fair. 


table (shown at the right-hand side of the pic- 
ture) which created a great deal of interest be- 
cause of the fact that it was continually in mo- 
tion and carried a well-arranged display of some 
of the smaller electrical household appliances. 
To help create interest, the Topeka Electric 
Co. held a bean-guessing contest, giving two 
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prizes, the first being a $25 percolator and the 
second a $10 flatiron. This served the pur- 
pose of getting an electrical census and a prospect 
list, as well as attracting people to the booth. 
The contest card listed the names of all types of 
household appliances and had room for the name 
and address of the contestant, following which 
was the list of appliances -with the phrase, “I 
have the following household appliances in my 
home” heading it. Squares were provided after 
each item to check the device. During the week 
there were secured the names of approximately 
6500 people, 4000 being inhabitants of Topeka. 
The electric company considers the exhibit to 
have been a complete success. 


EDISON CLUB HOLDS FIRST MEETING 
OF SEASON. 


The Edison Club, composed of employes of 
the Commonwealth Edison Co., Chicago, held its 
first gathering of the 1921-22 season Oct. 12. 
Samuel Insull, president of the company, spoke 
in an optimistic vein as to the future of the pub- 
lic utility business, and referred to the fact that 
utility securities are coming more and more into 
favor with the public for investment purposes. 
Prizes and cups for various individual and team 
achievements were presented by Mr. Insull. An 
illustrated review of the club’s activities during 
the past year was given by William A. Durgin, 
president of the organization. 


PROMOTING GOOD-WILL AMONG CUS- 
TOMERS AND FUBLIC. 


Edison Electric Illuminating Co. of Boston Injects 
Sentiment Into Business Relations With Cus- 
tomers—Efforts to Improve Service. 


The Edison Electric Illuminating Co. of Bos- 
ton has been utilizing the advertising columns of 
the daily press quite extensively to acquaint the 
public of the service performed by the company. 
An open invitation has given to its customers to 
uncover their grievances and to advise the com- 
pany of its shortcomings, as well as to offer sug- 
gestions which would help improve the service. 
In other words, the Edison company has been 
trying to “see itself as others see it,’ and desires 
the public to know that it is doing its best to Serve 
the best interests of all concerned. 

The company is injecting some sentiment into 
its business and trying to cultivate public con- 
fidence which follows when fair action is taken 
after a mutual understanding of the facts in a 
transaction. This contidence is the basis of busi- 
ness success. Failure to win the confidence of 
the public can be brought about by wrong funda- 
mental company policy, or through the wrong 
attitude of the employes. “Policy?” is a very 
large question, but because the making of it 1s 
centered only in the management, an adjustment 
is more readily obtainable. The attitude of the 
employes and the carrying out of the company 
policy are also large subjects, and the more com- 
plicated because relationship between public and 
employe is dependent on the hundreds of Edison 
representatives dealing in some way with the 
public. 

The statement is made that some of the em- 
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ployes may or may not reflect the true policy of 
the company ; one may be discourteous ; one may 
not be .friendly; and every breach of policy 
means a drop in the asset of good-will. It is 
therefore necessary to “jack up ” every little 
while. The company states that it is its daily 
duty to bear in mind that “the Friendly Glow” 
promotes good-will and asks the question wheth- 
er each individual is doing his best to live up to 
that standard. “The Friendly Glow” radiates a 
welcome to customers, with smiling countenance 
followed by courteous service. 


ADVANTAGE OF LOCAL INVESTMENT 
IN UTILITY STOCKS. 


Discussing the recent large buying by people of 
moderate means of securities of their home utili- 
ties companies, Adam Gschwindt, general man- 
ager of the Rockford Electric Co., says that the 
opportunity being offered provides not only a 
safe place for investment of savings and the 
sharing of profits, but also means much to the 
communities. 

“The partnership is one which has its mutual 
advantages,” says Mr. Gschwindt. “The man, 
woman or child who becomes a stockholder gains 
by receiving dividends from a well-established 
business with a steady and growing demand for 
its service. The company gains a more cordial 
interest in its affairs and a better understanding 
of what a well-managed public utility means to 
the life and future growth of the city. The city 
gains because the money comes back to it in the 
way of extensions and additions to property, pro- 
viding greater facilities to keep pace with the 
growth of the territory served. That means that 
more industries will be attracted to it, thereby 
increasing general prosperity.” 


CITIES SERVICE CO. STOCK WELL 
TAKEN BY EMPLOYES. 


The recent offering to employes of 6%¢ cumu- 
lative preferred stock of the Cities Service Co. of 
New York City was well taken, 11,519 shares be- 
nig subscribed for by 2775 employes, of whom 
2347 had not previously been stockholders. Ap- 
proximately 5000 employes are stockholders in 
the company at the present time. According to 
officials of the company, the number of holders 
of the banker shares is steadily increasing. The 
distribution of Oct. 1 was made to 12,810 hold- 
ers, compared with 12,221 on Aug. 15, and since 
Jan. 1 there has been an increase of 7272 in the 
number of holders. 


CONSUMERS’ CO. ASKS INCREASE IN 
RATES. 


The Consumers Power Co., of Grand Rapids, 
Mich., has applied to the city commission for per- 
mission to change from its present combination 
rate based on connected load plus an energy 
charge, to an 8-ct. straight rate. The company 
contends that the straight rate will be better un- 
derstood by its consumers. The new rate asked 
will give an increased return in addition to sim- 
plifying the schedule. Other rate changes under 
consideration involve revisions in the present 
combination rate. 
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OPERATING PRACTICE 


Methods and Problems Embracing Operation and Installation of Power-Plant Equip- 
ment and the Distribution of Electrical Energy 


OUTDOOR SUBSTATION OF UNIQUE 
DESIGN. 


Transformers and Switches Are Mounted Under and 
on the Tower Structure Supporting 
Transmission Span. 


By R. E. ANDERSON, 
Designing Engineer, Delta Star Electric Co., Chicago. 


Increasing load demands made it necessary to 
install a 13,200 to 66,000-volt step-up transformer 
station to supply a 66,000-volt three-phase line 
on the opposite side of a wide river. To accom- 
plish the desired result, the installation shown in 
the accompanying illustration was designed and 
erected. This installation is unique in that ad- 
vantage was taken of the river-crossing tower 
to afférd space for the step-up substation equip- 
ment. 

At the tower base is a housing in which are 
installed two 13,200-volt automatic-overload oil 
switches, the 66,000-volt automatic-overload oil 
switch being mounted on a steel grating built 
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Transmission Tower With High-Tension Substation at 
the Base. 


into the tower. The 66,000-volt connections are 
carried down the outside of the tower on bus-bar 
supports, and are connected to a set of GPM, 
66,000-volt, 200-ampere, three-pole, remote-con- 
trol, air-break, disconnecting switches controlled 


. by a common handle near the ground. From 


these switches connections run straight down 
through another set of GPM switches to an elec- 
trolytic lightning arrester, and from the bus con- 
necting the two sets of switches taps run through 
choke coils to the high-tension automatic oil 
switch. From the high-tension oil switch, con- 
nections are made to the two 3000-kv-a. banks of 
transformers through single-pole disconnecting 
switches so arranged that either bank of trans- 
formers may be “killed” without shutting down 
the other. 

The 13,200-volt transformer connections are 
carried into the housing where the automatic oil 
switches are located. From these switches the 
leads are brought out to the 13,200-volt switch- 
ing structure at the left, each transformer bank 
being supplied by a line looping into the station. 
The transformers and line are connected with the 
bus through three-pole, double-break per phase, 
switches controlled from ground level. Each 
transformer bank is protected on the low-tension 
side by an electrolytic lightning arrester con- 
nected through single-pole disconnecting switches. 

This installation is a good example of utilizing 
unit-type equipment to best advantage both as 
to cost and application. For example, by using 
type GPM remote-control 66,000-volt disconnect- 
ing switches it was possible to place them high 


“up on the tower above the arresters and 66,000- 


volt oil switch. Had ordinary single-pole dis- 
connecting switches, operated by means of a hook 
stick, been used, it would have been impossible 
to reach them. 


RESULTS DEPARTMENT INCREASES 
STATION EFFICIENCY. 


Extracts From Paper Read Before Station Operat- 
ing Committee of Ohio Electric Light 
Association. 


By T. J. NoLan. 


No doubt the greatest contributing factor in 
increasing efficiency of operation has been the 
“results” department. This department consists 
of a “results” engineer and assistants, and comes 
directly under the direction of the superintendent 
of production. By the reports and suggestions 
of the department the superintendent can deter- 
mine and direct the best method of operation for 
the plant. It is also up to the “results” engineer 
to look after and make all tests, check and cali- 
brate all instruments, analyze and keep a check 
on all coal burned, take ash samples and analyze 
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and work out all difficult problems which may 
come up from time to time whereby higher efh- 
ciency may be attained in the operation of the 
station. 

The results department has also started to an- 
alyze electric losses in the station, and it has been 
a big surprise to find that the conversion losses 
are so enormous. The ‘Electric Data Sheet,” 
which is compiled daily, shows the input and 
output of the different synchronous equipments, 
and by following the sheet closely a large saving 
can be made by keeping just enough machines in 
service to pull the load. That is, let each ma- 
chine handle a little overload in preference to an 
underload. 


The Water street station boiler room is un-’ 


usually well equipped with instruments for the 
guidance of the boiler operators. Previously, 
the operation was mostly guess work as it is now 
in many plants. What seems to be the trouble 
in many places is that the operators either do not 
yet know of the existence of the kind of operat- 
ing guide which will help them to get better in- 
sight into what is going on in their plants, or they 
are unfamiliar with the application of the exist- 
ing apparatus to their particular needs. It might 
be mentioned in this connection that the produc- 
tion and care of these instruments is a branch of 
engineering requiring for its personnel some of 
the highest qualifications that an engineer can 
possess. In passing from this subject, I think 
that the first large contributing factor in modern 
station operation is a properly conducted *re- 
sults” department. . 


a e e e: 


REDUCED OPERATING EXPENSE AND 
INCREASED FIXED CHARGES. 


Extracts From Paper Presented Before the Annual 
Convention of Indiana Electric Light 
Association. 


By GEORGE A. NEAL. 


The electric utility has built its business upon 
its ability to save its patrons personal labor, and 
the growth of the business is a testimonial to the 
value of the service. Analysis of its own service, 
therefore, advises that there may be latent possi- 
bilities for better operating results to be achieved 
by the adaptation of new labor saving methods 
and equipment to overcome present difficulties. 

It is doubtful if there is any electric company 
that cannot reduce its operating expense by the 
use of the most modern station equipment, large 
units, underground distribution or high-voltage 
distribution. Accompanying any change is the 
matter of new investment bringing with it new 
interest charges. The question of what shall be 
done always resolves down to a comparison be- 
tween present cost versus new costs plus interest 
and depreciation charges. Prudence demands 
that expansion without increased revenue be 
very carefully planned and considered. In the 
past when comparing the relation between ma- 
chinery versus hand production, the curves of 
investment and labor were so straight that a cor- 
rect relation could easily be determined by a 
competent person. This” relationship could be 
considered as reasonably fixed over a long range 
of future vears. But today the equipment cost 
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and the wage rate, although tending to follow 
competitive channels, are inflated, and popular 
opinion maintains that both will be subjected to 
great declines in the near future. 


INVESTMENT Must Pay DiviIDENDsS UNTIL RE- 
TIRED FROM EARNINGS. 


An investment once made is permanent until 
retired out of earnings, and the fixed charges 
auxiliary to the investment must be met. If 
money 1s invested in equipment based upon oper- 
ating economies obtained with the present labor 
scale and labor efficiency, the present margin may 
be maintained throughout the life of the equip- 
ment or the immediate benefits may be wiped 
out by a change in labor rates. Upon the solu- 
tion of future labor costs, thercfore, rests the 
decision regarding improvements. 

Using the experiences of former wars as a 
measure, and allowing for the prospects of great 
shortages in crops, houses, ships, and all utility 
facilities, which must be overcome, it appears 
reasonably sure that all forms of labor will be 
in great demand for three and perhaps five years 
more. This demand should decline on the aver- 
age from year to year. During this same time 
the cost of material and labor should, slump 
gradually with the demand. During this inter- 
val and probably for some additional period, or 
until 1930, the curve of costs should descend 
slowly towards pre-war values. 

With this outlook any large investment should 
be retired within a short time, or as an alterna- 
tive the capital investment should be reduced 
over a period of approximately three years 
by means of a 33.33% sinking fund to the aver- 
age cost for the same equipment during the five- 
year period from 1914 to 1919. Any improve- 
ment which is for continuous use and which can 
show a return of 33.33% per year should be 
carefully considered, this amount being ample to 
provide a sinking fund and a suitable return. In 
arriving at this percentage it is estimated that 
any money invested will cost 10% and the de- 
preciation of the equipment purchased will be 
10%, leaving the balance of 13.33% to be applied 
to a sinking fund or to be divided between a 
sinking fund and interest on the whole property. 
These percentages are taken very liberally to 
allow a proper factor of safety to insure the in- 
come. 


IMPROVEMENTS MAY WARRANT INVESTMENTS TO 
RepDucE Costs. 


A few examples of the improvements which 
will often show large returns may be of interest 
and serve as a guide in analyzing conditions with 
a view of reducing costs through new methods 
and equipment. 

Consider a utility which has sufficient capacity. 
but is operating with a high ratio between cost 
and income and with costs which are above the 
average. The following proposals are suggested: 

(1) Can the station load be combined with 
other loads, either utility, traction or industrial. 
and one station be closed down? Is it possible 
to buy power from a reliable transmission sy stent 
particularly from a hydroelectric source? If 
feasible, can the station be salvaged and the 
money so received be made to cover the cost of 
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proposed improvements? This plan of action 
has been and still promises to be one of the most 
profitable procedures. 

The solution of this type of problem has often 
been the salvation of the small-town central sta- 
tion, and is now becoming the goal of many com- 
panies supplying towns having a population of 
even 20,000 to 50,000 people. In almost every 
situation where combinations are possible the 
concentration of loads into one plant is the eco- 
nomical thing to do, and the final net revenue 
more than compensates for the increased fixed 
charges. 

(2) The average electric utility endures a loss 
of “unaccounted-for current” varying between 
10 and 25%. With present bus-bar costs vary- 
ing from $0.01 to $0.04 per kw-hr. the value of 
such lost current has become one of the big 
items, in fact, next to coal it is the largest item 
in the budget. Allowing for reduced capacity 
throughout the entire system from the generator 
to the consumer’s meter, this factor measures 
greater than is apparent upon the expense sheet. 
It is possible in some situations to reduce this 
so-called line loss sufficiently to provide for one 
or two years’ growth without generating addi- 
tional current. In general, this is managed by 
the use of high distribution voltages, especially 
for transmitting the bulk of the load, and by im- 
proved loading of distribution and station trans- 
formers. 

(3) The cost of handling coal and ashes is 
usually the largest single labor item around a sta- 
tion. The class of help, the urgency with which 
it is always needed and the fact that such labor, 
which is highly competitive as to rate, is the 
basis for all rates in the station, all combine to 
recommend the use of genuine labor-saving ma- 
chinery especially adapted to the work. Loco- 
motive cranes, conveyors, industrial railroads, 
coal crushers, elevated trestles and overhead 
bunkers are the most prominent items to be con- 
sidered. 

(4) The reduction of flat water rates through 
the use of large turbo units, high vacuum, high 
superheat, high-pressure steam and electric- 
driven auxiliaries become more important with 
the high price of coal. The coal price bids fair 
to remain excessive for a long time, and will be 
one of the hardest and most expensive obstacles 
s overcome if future rates return to the pre-war 

sis. 

(5) The improvement of boiler efficiency and 
capacity through better and larger furnaces giv- 
ing large capacity and better combustion, and 
through the use of economizers, is a companion 
to reduced steam consumption in the engine 
room. 

(6) The placing of important parts of the 
. distribution system underground to reduce main- 
tenance and interruption costs, and to insure ser- 
vices and earnings, is becoming very important 
in the large cities. 

(7) The change from the old type of arc- 
lighting systems to incandescent systems with 
simplification of equipment and operation can 
usually be demonstrated to be an economical 
change. l 

The above suggestions are offered as those 
most readily considered and can be greatly ex- 
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tended and detailed after a careful analysis of 
each part of the electric system. 


CONTROL BOARD FOR OPERATION OF 
LARGE BOILER. 


All Indicating Instruments and Regulating Devices 


Are Mounted Together on a Panel for 
Each Boiler. 


Modern boiler-room practice involves a most 
careful control and regulation of each unit in 
operation. The accompanying illustration will 
serve to give an idea of the manner in which the 
Detroit Edison Co. equips the various boilers in 
their plants to give the firemen the greatest op- 
portunity to know and regulate operating condi- 
tions. The board and equipment shown is pro- 
vided for the regulation of a single boiler. 

The controllers shown at the bottom of the 
board serve to regulate stokers, blowers and 
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Boiler-Control Panel Used by Detroit Edison Co. 


clinker grinders. A Euhling CO, recorder is 
mounted at the center of the board with a steam- 
flow meter immediately above it. Saturated and 
superheated-steam gauges are mounted at either 
side of the flow meter. The five draft gauges 
indicate draft pressures under the fire, over the 
fire and at the damper on each breeching connec- 
tion. The tachometers show the speed of the 
stokers, and the switch below the CO, recorder 
is for the control of the damper-operating motor. 
This board is so convenient, and gives such in- 
formation to the fireman, that he is enabled to 
have almost absolute control over his unit. 
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NEW APPLIANCES 


Newly Developed and Improved Electrical and Mechanical Apparatus, Appliances, and Devices 


Now Being Placed on the Market 


Tapes for Various Insulating 
Purposes. 
Tapes of various kinds have been 


used for insulation purposes for a long 
time because of their facility of appli- 
cation to the irregular shapes of coils, 
cores, etc., upon which it would be dif- 
ficult to place insulation in sheet form. 
These tapes are either woven from 
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insulating Tape Being Applied by Special 
Machine. 


nbrous materials, and are known in 
such case as stays, or webbings, or 
they may be cut from treated or un- 
treated fabrics. The General Electric 
Co., Schenectady, N. Y., will soon place 
on the market a complete line of such 
tapes, including several varieties cut 
trom black or yellow varnished or oiled 
cloth. These tapes will be adaptable 
tor winding armature or field coils, 
transformer coils, etc. 

The ordinary white cotton tape has 
selvaged edges, an open structure, 
smooth surface, and medium strength, 
and may be used to tape armature coils 
to form the base for varnish. Asbestos 
tape contains a small percentage of 
cotton to facilitate the spinning: of the 
yarn, and is adaptable for use with 
windings where heat-enduring insula- 
tion is required. 

Another class of tape includes what 
is known as friction or splicing tapes. 
These tapes are usually used to cover 
joints which are exposed when splicing 
or connecting conductors. One type. 
known as splicing gum, is an all-rubber 
compound containing no cloth, and is 
made from fine para rubber. At ordi- 
nary temperatures the heat of the hand 
is sufficient to cause the tape to unite 
forming a solid and water-tight joint. 
Gum-faced tape is made of a layer of 
OX pure rubber on a backing of un- 
vulcanized high-grade rubber compound 
containing only fine para. It 1s valua- 
ble for taping joints on underground 
rubber-covered cables or in other places 
where high insulation and tightness 
against water is necessary. Joints made 
irom this tape may be vulcanized if 
desired. 

Temporary-binding or friction tapes 
are made of an unbleached cotton cloth, 
coated and filled with either black as- 
phalt or rubber compounds. They are 
slightly adhesive at room temperatures 


and form excellent temporary bindings 
for ordinary purposes. 


Electric Shoe-Sole Dryer. 


For use in the finishing rooms of 
shoe manufacturing plants, where it is 
necessary to dry cemented soles or shoe 
bottoms, the S. U. E. Co., 89 Beach 
street, Boston, has brought out an elec- 
tric dryer which is in the form of a low 
table with an electrical heating element 
incorporated in the upper surface. The 
heating element is controlled by a three- 
heat snap switch, giving 2000 watts on 
high heat, 1000 watts on medium heat 
and 500 watts on low heat. The dryer 
is made also in a double-deck form. 
having another dryer with a separate 
heating element mounted 18 in. above 
the Sottom dryer. 


Electric Arc-Furnace Regulator. 


High electrode-operating speed and 
close precision of regulation, with ab- 
solute freedom from hunting, are the 
two important features of the electric 
arc-furnace regulator just placed upon 
the market by the Westinghouse Elec- 
tric & Manufacturing Co., East Pitts- 
burgh, Pa. The ability of this regu- 
lator to incorporate high speed with a 
Narrow current zone is due to the fact 
that the electrode speed tapers all the 
way from the maximum to zero as the 
regulated current approaches its nor- 
mal value. In other words, within cer- 


Front View of Reguiator Panel. 


tain limits the restoring speed is ap- 
proximately proportional to the amount 
by which the current in the electrode 
deviates from normal. This permits 
the greatest possible electrode speed for 

a given current variation. 


the elements of all other electrodes to 
change their position. 

is particularly important during the 
melting-down of cold scrap. For small 
variations in current the speed is slow 
enough to prevent continuous breaking 


View Showing Wiring and Equipment on 
Rear of Regulator Panel. 


of the arc and at the same time, when 
the solid metal begins to fall into the 
pools of molten metal under the elec- 
trodes, sufficient speed is available to 
permit the regulator to extricate the 
electrode before the time relay allows 
the breaker to trip. When the current 
is turned onto a furnace charged with 
cold scrap, it is only necessary to throw 
the regulator control to the automatc 
position. Regardless of the position of 
the electrodes, the regulator will allow 
each one to run down at full speed un- 
til it touches the steel, when complete 
automatic regulation will commence. 

One very important feature of the 
regulator is its utilization of the arc 
voltage as well as the arc current to 
control the motors. This device pre- 
vents the electrodes from getting ito 
the steel under automatic regulation. 
Under-voltage relay trips on the control 
circuits are unnecessary. With any 
purely current-actuated device it is 1m- 
possible to maintain equal arc lengths m 
furnaces using two or more electrodes. 
particularly when operating at reduced 
power. 

The voltage coils also make the con- 
trol of each electrode independent 0 
the others in the furnace. In fact, one 
electrode may be entirely withdrawn 
without disturbing: any of the others. 
while in a regulator dependent upon 
current control exclusively any move 


This feature ment of one of the electrodes causes 
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O. K. Giant Battery Co., Gary, Ind., 
Aree ge a loss ot $200,000 by fire 
ct. 0. 


Westinghouse Lamp Co., Bloom- 
field, N. J., is considering plans for 
extensions in its local plant. 


United States Electric Co., New Lon- 
don, Conn., manufacturer of electrical 
apparatus, has filed notice of disso- 
lution. 

Dauphin Electrical Supplies Co., 
Harrisburg, Pa., has filed notice of in- 
crease in its capital to $50,000 for pro- 
posed expansion. 


Pittsburgh Generator Co., Pitts- 
burgh, Pa., a Delaware corporation, 
has filed notice of increase in its cap- 


ital from $50,000 to $300,000. 


Holtzer-Cabot Electric Co., Rox- 
bury, Mass., has arranged for the es- 
tablishment of a local branch at 10 
South 18th street, Philadelphia. 


Delta-Star Electric Co., 2437 Ful- 
ton street, Chicago, plans to erect a 
one-story addition to its plant, 67 by 
91 ft., at an estimated cost of $19,000. 


Westinghouse Electric & Manufac- 
turing Co., Essington, Pa., has broken 
ground for the erection of a one-story 
rary, 160 by 200 ft., to cost about 


Oakland Electric & Appliance Co. 
has filed notice of organization to 
manufacture electrical specialties, with 
headquarters at 14 Oakland street, 
Boston. Richard F. Fardy heads the 
company. 

National Conduit & Cable Co., New 
York City, with plant at Hastings-on- 
Hudson, N. Y., has discontinued oper- 
ations temporarily at its brass tube 
works. It is understood that work 


will be resumed as soon as conditions 
warrant. 


Bearings Co. of America, Lancaster, 
Pa., has recently completed a concrete 
and steel binlding, illustration of which 
is shown herewith. With the addition 
Of this new unit to its group of build- 
ings, the company has increased its 
Capacity about 50% in the production 
of thrust ball bearings and “Star” ball 
retainers. The new power plant of 


€ company is shown in the back- 
ground of the picture. 


Crouse-Hinds Co, Syracuse, N. Y., 
manufacturer of condulets, etc., has 
removed its Philadelphia headquarters 
to the Otis building, where increased 
space is provided. 


J. H. Parker, Inc., and J. H. Parker 
& Son, Inc., Parkersburg, W. Va., 
have issued in loose-leaf form a num- 
ber of sheets containing standard elec- 
trical porcelain data. 


Brady Electric Manufacturing Co., 
New Britain, Conn., has filed plans 
for the erection of a one-story plant 
addition on Center street, to be 
equipped as a machine shop. 


Exide Battery Co. of Canada, Ltd., 
153 Dufferin street, Toronto, Ont., 
plans to install additional equipment 
and make alterations to its buildings at 
an estimated cost of $50,000. 


Hobart Brothers Co., Troy, O., has 
issued a new illustrated folder on its 
“HB” 32-battery charging outfit, de- 
signed for use in battery service sta- 
tions, garages, etc. 


Ideal Gas & Electric Fixture Co., 
433 Broadway, New York City, manu- 
facturer of electrical and gas fixtures, 
has filed notice of increase in capital 
from $10,000 to $70,000 for proposed 
expansion. 


Van Dorn Electric Tool Co., Cleve- 
land, manufacturer of portable elec- 
tr.cally operated drilling, reaming and 
grinding machines, etc., has issued a 
circular containing a brief history of 
the growth of the firm and describing 
the equipment manufactured together 
with the various uses for same. 


Buffalo Forge Co., Buffalo, N. Y. 
has issued catalog No. 460, covering 
its lines of heaters, which was pre- 
pared with the view to make it most 
useful to architects and engineers in 
figuring the heater requirements for 
fan heating and ventilating work. It 
contains various illustrations of heater 
equipment, also tables that have been 
elaborated so as to include all the con- 
ditions usually met with in practice, 
which will enable the user to read the 
values direct. To meet unusual con- 
ditions curves have been added giving 
values for various steam pressures and 
air velocities. 


Factory Building Recently Completed for Bearings Co. of America. 


@ 


Electric Storage Battery Co., Phila- 
delphia, has filed plans for additional 
buildings at its new plant on Rising 
Sun avenue, to cost about $120,000. 
Contract for construction has been let 
to the William Steele & Sons Co., Six- 
teenth and Arch streets. 


Benjamin Electric Manufacturing 
Co., Chicago, is sending out to the 
dealers some circular matter relative 
to the fall drive for the Benjamin No. 
92 two-way plug. This sales campaign 
is being backed up by advertising in 
many of the leading magazines. 

Nordberg Manufacturing Co., de- 
signer and builder of .steam and oil 
engines, mine hoists and air compres- 
sors, Milwaukee, has completed an ad- 
dition, 200 by 180 ft., to its main ma- 
chine shop and bays. An addition to 
the office building, to provide private 
offices and more space for the drait- 
ing roon, is also under way. 


General Electric Co., Schenectady, 
N. Y., has acquired a large interest in 
the Locke Insulator Co., Victor, N. Y.. 
manufacturer of insulators tor high- 
tension electric service. The Locke 
company is now building a large plant 
at Baltimore, which is expected to be 
ready for occupancy at an early date. 
The Symington-Hoffman Co., Balti- 
more, recently acquired control of this 
company and will be prominently con- 
nected with the new management. 


Link-Belt Co., 910 South Michigan 
avenue, Chicago, recently published an 
illustrated 24-page book covering its 
traveling water screens. The state- 
ment is made that surface condensers 
are easily clogged up by trash con- 
tained in the water supply and are 
very hard to clean. Clogged con- 
denser tubes mean reduced efficiency 
of operation and other disadvantages 
that can be forestalled by the use of 
traveling screens. This interesting 
subject is covered fully in Book No. 
352, issued by the Link-Belt Co. 


Cutler-Hammer Manufacturing Co., 
Milwaukee, describes and illustrates in 
a booklet entitled “Charging Equip- 
ment for Miners’ Lamp Batteries,” 
and known as publication 834, the C-H 
charging rack, by means of which the 
handling and arranging of miners’ 
lamp batteries for charging is re- 
duced to the simplest degree. As 
each rack is a unit in itself a small 
equipment may be purchased at the 
start and subsequently extended when 
more lamps are added. Each unit 
rack holds ten Edison or lead bat- 
teries. To charge his battery the 
miner merely puts it in that space 
in the rack assigned to him, in the 
same manner as putting a book in a 
bookcase. <A rheostat panel is pro- 
vided with each set of charging racks 
for adjusting the charging current at 
the desired value. Reference is also 
made to C-H charging equipment for 
charging battery locomotives and 
trucks. This booklet supersedes the 
former publication known as booklet 
eR” 
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V. E. McCatiyn, of the Tacoma 
(Wash.) offices of the Western Elec- 
tric Co., has been transferred to the 
Seattle branch as housegoods specialist. 


A. H. Guyot, traffic chief of the 
American Telephone & Telegraph Co., 
Louisville, Ky., has been transferred to 
the Atlanta (Ga.) office of the com- 
pany. 

L. J. CoRBETT has accepted a posi- 
tion in the valuation department of the 
Pacific Gas & Electric Co., San Fran- 
cisco. He was formerly professor of 
electrical engineering at the University 
of Idaho. 

DoNALD NAPIER. who has been 
a salesman in the fixture department 
of the Northwestern Electric Equip- 
ment Co., St. Paul, Minn., for several 
years, has been assigned to sales pro- 
motion work. 

WILton BENTLEY, works mana- 
ger of the Mercury Manufacturing Co. 
for the past three years, has resigned 
to assume the duties of manager of the 
New York office of the K. W. Battery 
Co of Chicago. 

H. A. LEMMoN has resigned as 
sales manager of the Truckee River 
General Electric Co., Reno, Nev.. to 
accept a position with the Stone & Web- 
ster Co., Boston, as head of the per- 
sonnel department. 

F. W. CRAWFORD, president and 
director of the Ohio Fuel Supply Co., 
has been elected a director of the 
Manufacturers’ Light & Heat Co. 
Pittsburgh, succeeding John W. Don- 
nan, who has resigned. 


Pror. O. H. LELAND has accepted 
a position with the J. G. White Engi- 
neering Corp., 43 Exchange place, New 
York City. He was formerly connect- 
ed with the College of Civil Engineer- 
ing at Cornell University. 


C. E. BLEE has resigned as assistant 
professor of civil engineering at Stan- 
ford University to accept a position as 
assistant to P. O. Crawford, chief en- 
gineer of the California-Oregon Power 
Co., San Francisco. 


F. J. WEIGLE is now connected with 
the publicity department of the West- 
inghouse Electric & Manufacturing Co., 
East Pittsburgh, Pa. He was formerly 
in the advertising department of the 
Mesta Machine Co., Pittsburgh. 


A. H. Grisworn has been appoint- 
ed assistant chief engineer of the Inter- 
national Western Electric Co., New 
York City. He was formerly plant 
engineer of the Pacific Telephone & 
Telegraph Co., San Francisco. 

E. A. Coupat, Buffalo General 
Electric Co., Buffalo, N. Y., is chair- 
man of a preliminary organization 
formed by the Buttulo Chamber of 
Commerce for the purpose of establish- 
ing an industrial group to deal with 
public utilities. 

W. L. Brro, general manager of the 
Kaministiquia Power Co., Fort Wil- 
liam, Ont., has been appointed general 
manager and treasurer of the Fort 
William Paper Co., Ltd. He is a for- 


mer president of the Canadian Elec- 
trical Association. 


M. L. HASELTON, formerly with 
the Westinghouse Electric & Manufac- 
puring Co., East Pittsburgh, Pa., has 
accepted a position with the Brooklyn 
Edison Co., Brooklyn, N. Y, as assistant 
to G. L. Knight, designing engineer of 
the company. 


CHARLES R. UNDERHILL, whose 
title was recently changed to consulting 
electrical engineer, has been connected 
with the Acme Wire Co., New Haven, 
Conn., for more than nine years. Al- 
though his self-acquired education em- 
braces physics and mathematics, his 
experience and training have been 
largely of a thoroughly practical nature. 


Charles R. Underhill. 


Eight years in the inspection depart- 
ment of the Western Electric Co., New 
York City; four years as chief electrical 
engineer of the Varley Duplex Magnet 
Co.; five years as consulting engineer 
in New York City, and his connection 
with a western manufacturer of en- 
ameled wire, in charge of the engineer- 
ing and production, gave him a wide 
range of experience in the fields of 
telegraphy, telephony, radio and other 
signaling, manufacture of enameled 
wire, coils, and the machinery for their 
production. This experience is reflected 
in his books and articles on electromag- 
nets, magnet wires and coils. Mr. Un- 
derhill is the inventor of numerous 
devices, including a radio-printing tele- 
vraph system, employing the usual code, 
and an electric gear shift for automo- 
hiles wherein a single electromagnet 
stores energy in a spring to subsequent- 
ly shift the gears. During his employ- 
ment by the Acme Wire Co. he has 
devoted most of his time and thought 
to the methods and products of manu- 
facture of the company. Commissicned 


captain in 1917, he served in the avia- 


tion section of the Signal Corps as radio 
officer in charge of radio tests in flight, 


and then in the Air Service, on flying 
status ; receiving his honorable discharge 
at Langley Field in January, 1919. Mr. 
Underhill is a fellow of the American 
Institute of Electrical Engineers and 
also has memberships in other national 
engineering and scientific societies. 


GEoRGE L. LoGan, formerly 
American consul at Singapore and Pe- 
nang, Straits Settlements, and for sev- 
eral years secretary of the Philippine 
Commission at Manila, has been ap- 
pointed district office manager of the 
Bureau of Foreign and Domestic Com- 


. merce at Boston. 


Joun R. KiNG has been appointed 
telephone specialist for the Western 
Electric Co. in Seattle, Wash., to suc- 
ceed George Bush, who has resigned 
to accept a captaincy in the Signa! 
Corps, United States Army. Some 
years ago Mr. King was connected with 
the sales department of the Puget 
Sound Traction, Light & Power Co. 
Seattle. 


R. A. Butt has resigned as vice- 
president of the Duquesne Steel Foun- 
dry Co., Pittsburgh, to accept an ap- 
pointment as.consulting metallurgist for 
a number of prominent steel foundries 
grouped for the purpose of developing 
and perfecting higher standards in the 
production of steel castings. The mem- 
bers of the grop include the Electric 
Steel Co., Chicago; Fort Pitt Steel 
Castings Co., McKeesport, Pa.; Isaac 
G. Johnson Co., Spuyten Duyvel, N. Y.: 
Lebanon Steel Foundry Co., Lebanon, 
Pa.; Michigan Steel Castings Co., De- 
troit, and the Sivyer Steel Castings Co. 
Milwaukee. Mr. Bull is widely known 
in the steel castings industry as an 
authority in metallurgy and foundry 
practices. He is a member of numerous 
technical associations and has frequent- 
Iv contrjbuted to the technical press. 
Since 1911 he has been a director of 
the American Foundrymen’s Association 
and during 1916 and 1917 served two 
terms as its president. 


OBITUARY. 


Major F. C. Connery, assistant 
sales manager of the Canada Wire & 
Cable Co., Toronto, Ont., died last 
month. He was a graduate of the De- 
partment of Applied Science and Engi- 
neering of Toronto University and at 
one time was connected with the Tor- 
onto and Niagara Power Co., and later. 
with the Hydroelectric Power Commis- 
sion of Ontario and the Pearson Engi- 
neering Works of New York City. 

Jonn Date, one of the pioneers m 
the manufacture of artistic electrical 
fixtures, died Oct. 11. He began as a 


‘journeyman electrician about 30 years 


ago and developed a number of ideas in 
the way of electrical fixtures for ofhce 
buildings and private residences. In 1913 
he reorganized his business to manufac- 
ture for the retail trade and took the 
premises at 107 West 13th street, New 
York City, where the factory and show- 
rooms of the John Dale Co. are now 
located. He is survived by his wife. 
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Trade Openings and New Companies 


EASTERN STATES. 


Kittery, Me. — The Consolidated 
Construction, Power & Mining Co., re- 
cently organized with a capital of $1,- 
000,000, is planning the construction of 
a power plant in connection with its 
mining and quarrying operations in 
this section. John O’Donnell is presi- 


- dent, and Oscar H. Nelson, treasurer. 


Boston, Mass. — The Thomas G. 
Plant Co. has filed plans for exten- 
sions and improvements in the power 
plant at its shoe factory at Jamaica 
Plains to cost about $50,000, 


New Bedford, Mass.— Electrical and 
mechanical equipment will be installed 
in the addition to be erected at the 
plant of the Whitman Mills Corp. 


Norwood, Mass. — The Holliston 
Mills have awarded a contract to C. 
A. Batson, Brockton, Mass., for the 
construction of additions to its textile 
plant to include a one-story power 
house, 50 by 70 ft. 


Worcester, Mass.—The F. L. Hor- 
ton Corp. has filed plans for improve- 
ments in the power house at its works 
on James street. 

Bridgeport, Conn. — The Seimon 
Hard Rubber Co. has filed plans for 
the erection of a one-story power 
house at its plant on Edgewood street. 


Hartford, Conn.—Electric equipment 
will be installed in the new municipal 
machine shop to be constructed by the 
city for the. fire department on John 
street, 50 by 125 ft. ; 


Buffalo, N. Y.— The Buffalo City 
Service Corp. has been incorporated 
with a capital stock of $10,000 to 
operate a local light and power sys- 
tem. The incorporators are R. C. 
Davidson, G. W. Wheeler and T. C. 


Burns. 


Buffalo, N. ¥Y.—The Phoenix Bev- 
erage Co., 835 Washington street, will 
erect a one-story addition to its power 
house, to cost about $15,000. 


Elmhurst, L. I., N. Y.—In connec- 
tion with its new plant on a local site, 
the Improved Office Partition Co. 
will operate an isolated power plant 
for general works service. The mill 
has a capacity of 3,000,000 sq. ft. of 
material per annum, and the majority 
of the equipment will be electrically 
operated. 


Smyrna, N. Y.—The Smyrna Elec- 
tric Light Co. has been incorporated 
with a capital of $25,000 to operate a 
local electric light and power system. 
The incorporators are J., E. and L. J. 
Nelson, Shelburne, N. Y. 


Watertown, N. Y.—The Black River 
Valley Power Co. has been incorpo- 
rated with a capital of $10,000 to op- 
erate a light and power system in Jef- 
ferson county. The incorporators are 
D. M. Anderson, F. L. Carlisle and 
F. A. Empsall. 


Watertown, N. Y.—The Jefferson 
Power Co., recently organized with a 
capita] of $50,000, will operate a light 


and power system in this section. 
The company is headed by D. M. An- 
derson and E. B. Martin. 


Bloomfield, N. J. — Considerable 
electrically operated equipment will be 
installed by the Klaxon Co., Wright 
street, Newark, N. J., in connection 
with the removal of its plant here, to 
occupy two of the buildings at the 
former plant of the International 
Arms & Fuse Co. 


Camden, N. J.—The MacAndrews & 
Forbes Co., Third and Jefferson 
streets, has filed plans for extensions 
and improvements in its power plant, 
to cost about $150,000. 

Kearny, N. J.—The Ford Motor Co. 
has completed the erection of a power 
plant at its local assembling works, 
replacing service heretofore supplied 
by a temporary plant. 

Matawan, N. J.—The borough coun- 
cil has awarded a three-year street- 
lighting contract to the Monmouth 
Lighting Co., Frechold. 

Maurer, N. J.—In connection with 
the rebuilding of its local asphalt 
works, the Barber Asphalt Paving Co., 
233 Broadway, New York City, will 
build a power plant for general opera- 
tion, replacing a former structure used 
for this purpose. Electric traveling 
cranes and other material-handling 
equipment will be installed. 


Tuckerton, N. J.—The Atlantic City 
Electric Co. has made application for 
permission to construct a power line 
for service to the radio station here, 
to be operated in the future by the 
United States Radio Supply Co. In 
connection with the line construction, 
the municipal officials are negotiating 
with the company for the installation 
of a local commercial system, to in- 
clude street-lighting and general ser- 
vice. 

West Orange, N. J. — Ground has 
been broken for the erection of a 
power plant at the works of Thomas 
A. Edison, Inc., estimated to cost 
$63,000. 

Dover, Del.—The Natrona Power 
Co., Casper, Wyo., a Delaware corpo- 
ration, has filed notice of increase in 
its capital from $500,000 to $1,000,000. 


Allentown, Pa.—The city council is 
arranging specifications for a new 
street-lighting contract and will soon 
call for bids. A number of changes is 
planned in the system, including the 
relocation of certain lamps. Hereto- 
fore the service has been furnished by 
the Pennsylvania Light & Power Co. 
The new contract will cover either 
one, three or five years, this still to 
be decided. 


Bakerstown, Pa.—The Pittsburgh 
Cut Flower Co., 116 Seventh avenue, 
has had plans prepared for the erec- 
tion of a one-story power house, 42 
by 75 ft., at its local works. 

Lancaster, Pa.— The Edison Elec- 
tric Co.. Lancaster, and the Harris- 


liminary plans under way for the joint 
construction of a hydroelectric power 
plant on the Susquehanna river, Con- 
voy township, Lancaster county. The 
proposed station will have a gencrat- 
ing capacity of about 100,000 kw., and 
is estimated to cost $3,000,000. An 
operating company will be formed to 
carry out the projcct, headed by of- 
ficials of the two companies. It is 
understood that the Susquehanna 
Water Power Co., now operating a 
plant at Holtwood, is interested in the 
new plant. 


Lansdale, Pa.—The borough council 
has arranged for a bond issue of $50,- 
000, to be used for the installation of 
new equipment at the municipal pow- 
er plant, for increased capacity as 
well as for emergency service. A 
holding company has been organized, 
headed by prominent industrial inter- 
ests, and the bonds will be disposed of 
locally. Bids for the new machinery 
will be asked at an early date. 


Mt. Holly, Pa—The Kraybill Light, 
Heat & Power Co. has received per- 
mission from the Public Service Com- 
mission to sell its property at Leidigh 
Mill, a former source of water supply 
for the utility. 


New Castle, Pa. — The Standard 
Electric Co. has been incorporated 
with a capital of $5000 to operate a 
local electric lighting system. Wil- 
liam A. Moore, New Castle, is treas- 
urer of the company. 


Philadelphia, Pa.—The department 
of public works, bureau of water, will 
soon call for bids for extensions and 
improvements in the pumping plant at 
Queens Lane, used in connection with 
the municipal waterworks, 


Scranton, Pa.—The Scranton Elec- 
tric Co. has arranged for a bond issue 
of $1,000,000, the proceeds to be used 
in part for proposed extensions and 
Improvements in its electra power 
plant, transmission and diaMbuting 
system. The company is furnishing 
electric light and power service in 28 
municipalities in this district, with an 
estimated population of 330,000. En- 
ergy 1s also supplied to the Scranton 
Railways Co. for the operation of its 
system, totaling about 100 miles. R. 
E. Breed is president. 


Baltimore, Md.—The Consolidated 
Gas, Electric Light & Power Co., 
Lexington building, has arranged for 
the immediate removal of buildings 
now located at 501-29 East Madison 
street, clearing the site for the crec- 
tion of its proposed clectric power 
plant at this location. The company 
has leased the five-story building at 18 
South Howard street and will use 
the structure in connection with its 
fixture business. 


Baltimore, Md.—Elcctrical and me- 
chanical equipment and refrigerating 
apparatus will be installed by the 
American Ice Co., Calvert building, at 


burg Light & Power Co., have pre-its proposed plant on Montford ave- 
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nue, near Chase street, 33 by 82 ft., 
estimated to cost $200,000. 


Hagerstown, Md.—The Chesapeake 
& Potomac Telephone Co. has com- 
menced the construction of a pole line 
and system from Shepherdstown to 
Sharpsburg. The line will replace the 
present wires used cn the poles of the 
Western Union Telegraph Co. The 
Potomac river will be spanned with a 
cable 700 ft. in length. 


Oakland, Md.—The city council is 
arranging a bond issue of $50,000 for 
the establishment of a municipal elec- 
tric power plant. It is proposed to 
purchase the present station of the 
Oakland Electric Co. for a considera- 
tion of about $11,000, using the bal- 
ance of the fund for rebuilding the 
plant and installing new equipment. 


Salisbury, Md.—Electrical and me- 
chanical equipment, with refrigerating 
apparatus will be installed in the local 
oa to be erected by the William 

. Messick Ice Co., recently organized 
with a capital of $150,000. 

Washington, D. C. — Electrical 
equipment and ice-making machinery, 


etc., will be installed in the plant to- 


be erected by the Washington Ice 
Manufacturing Co., at 1233-35 Twen- 


ty-third street. The plant is esti- 
mated to cost $90,000. 
Fairfax, Va.—The city commis- 


sion is interested in a proposition to 
install a local electric light and power 
system. 

Martinsburg, W. Va.—The Cumber- 
land Valley Telephone Co. has pre- 
sented a petition to the city council, 
asking permission to sell its plant and 
system to the Chesapeake & Potomac 
Telephone Co. The change will be 
made within one year. The company 
is understood to be arranging for the 
disposition of all of its property in 
this section, including Williamsport 
and Hagerstown, Md. The city coun- 
cil at the latter place has granted the 
company permission to make the sale. 


New Martinsville, W. Va.—Electri- 
cal and mechanical equipment will be 
installed in the proposed plant of the 
New Martinsville Glass Manufactur- 
ing Co., to replace the works de- 
stroyed by fire on Sept. 28, with loss 
estimated at $60,000. 


Princeton, W. Va.—The Princeton 
Power Co. has increased its capital 
to $300,000 for proposed plant and line 
extensions. 


Belmont, N. C.—Considerable elec- 
trical equipment, including motors, 
etc., will be installed in the proposed 
local mill of the Sterling Spinning Co. 
All equipment in the mill will be 
electrically driven. R. C. Biberstein, 
Charlotte, N. C., is engineer for the 
project. 

New Holland, N. C. — The North 
Carolina Farms Co., operated by Ben- 
ham & Richard, Columbus, O., is plan- 
ning the installation of an electric 
hehting system in connection with 
property development in this section. 


Wilson, N. C.—The city will install 
an electric light system, for which 
bonds to the amount of $110,000 have 
been voted. Additional equipment 
will be purchased. Address the 
mayor. 


Winston-Salem, N. C.—The Electric 
Light & Power Corp. has filed no- 
tice of increase in its capital to $500,- 
(MH) for proposed expansion. 
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Lamar, S. C.—The Lamar Light & 
Power Co. has secured a franchise for 
local electric light and power service. 


Jacksonville, Fla. — The city com- 
mission has plans under way for the 
construction of a 13,000-volt line to 
the plant of the Federal Ice Co. 


NORTH CENTRAL STATES. 


' Ashtabula, O.—An election will be 
held Nov. 2 to vote on the question 
of issuing $1,000,000 electric power 
bonds. 

Marion, O.—The city council has 
directed the Delaware & Marion Elec- 
tric Co. to install 21 additional lamps, 
Address Ralph Corry, city clerk. 


Anderson, Ind. — The city has 
awarded contract to Eshelman & Sons 
for the construction of a building at 
the municipal light plant. 


Clarks Hill, Ind.—Plans are under 
way for the erection of a power house 
and the wiring of streets and resi- 
dences. Address village clerk. 


Columbia City, Ind. — Plans have 
been prepared by Charles Brossman, 
engineer, 1508 Merchants Bank build- 
ing, Indianapolis, for the erection of a 
$40,000 electric light plant for the city. 
Address city clerk. š 


Crothersville, Ind.—The town hav- 
ing voted sufficient funds to purchase 
the local plant, it will be dismantled 
and energy purchased from the Inter- 
state Public Service Co. Address 
secretary of the board of public af- 
fairs. 


Dublin, Ind.—Bids were opened re- 
cently for lighting the village. En- 
ergy will be furnished by the Terre 
Haute, Indianapolis & Eastern Trac- 
tion Co. Address R. M. Cass, elec- 
trical engineer. 


Frankfort, Ind.—The Central Union 
Telephone Co. will erect a $30,000 tele- 
phone exchange, plans for which have 
been prepared by W. S. Hays, archi- 
tect, 212 West Washington street, 
Chicago. 

Georgetown, Ind.—Plans are being 
considered for installing a lighting 
plant in this village. Bids will be 
asked for in a short time for dynamos, 
engine, switchboard and line material. 


Huntingburg, Ind.—Another unit is 
being installed at the city power 
plant to take care of the increased 
load and also furnish light and power 
to the adjacent villages of Holland 
and Dale. Fians are under way to 
run transmission lines this fall to these 
towns. Address Leo Grewe, superin- 
tendent. 


Newtown, Ind. — The local power 
plant will be for sale in the near fu- 
ture, and a transmission line erected 
to the corporation line at Attica, 
thereby giving not only a 24-hour ser- 
vice in Newtown, but furnishing elec- 
tric service to the farmers along the 
way. Address W. V. Stanfield, super- 
intendent. 


West Lebanon, Ind.— A transmis- 
sion line is being erected “to Attica 
and motors will be wanted for mills 
and farmers. Address Ike Hall, 
manager. 

Roachdale, Ind.—The electric light 
plant at Ladoga, Ind., has been pur- 
chased by the Roachdale Electric Co. 
and will be dismantled, and a trans- 
mission line will be erected from 
Roachdale to furnish energy to the 
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town and farmers along the way. Ad- 
dress John Couchman, manager. 


Alvin, IlL—The Alvin Grain & Elec- 
tric Co. is erecting a transmission line 
from Bismarck, Ill, to State Line, 
Ind., which will furnish current to 50 
or more farmers along the way. 


Beecher, Ill. — The local lighting 
plant, having been sold to the Mom- 
ence Utilities Co. will be dismantled. 
and a transmission line will be erected 
from Momence. 


Middletown, Ill.—The city has voted 
$8000 for electric lights. 


Waynesville, Il. — A direct-current 
lighting plant is being installed by the 
municipality. Address J. E. Buck, 
village clerk. 


Lonesdale, Minn.—The Consumers 
Power Co. of Elma, Ia., will*extend its 
line here at an estimated cost of $6000. 


Owatonna, Minn—The Owatonna 
city council has authorized a special 
committee to draw up a resolution 
proposing a bond issue which will em- 
power the city to buy or contract for 
a municipal lighting, power, heating 
and gas plant. The issue will be sub- 
mitted to a vote some time after the 
November election. 


Thief River Falls, Minn.—The city 
will install new cables for “white way” 
lighting system. Address A. H. Akre, 
city clerk. 


Two Harbors, Minn.—The Duluth 
& Iron Range Railroad Co. will in- 
stall a switchboard and construct lead- 
covered aerial cable from First to 
Eleventh avenue. Rural lines to the 
Silver Creek district and to St. Louis 
county will also be built. The esti- 
mated cost is $10,000. 


Clinton, Ia. — The Clinton Gas & 
Electric Co. contemplates the instal- 
lation of additional turbines to de- 
velop 3500 kw. capacity. 


Farlin, Ia. — The Farlin Light & 
Power Co. has been organized with a 
capital of $10,000. Address W. J. 
Banning, secretary. 


Greenfield, Ia.—An election will be 
held shortly to vote on the question 
of issuing bonds to enlarge the elec- 
tric lighting plant. 


Lewiston, Neb.—An election will be 
held soon to vote on the question of 
issuing $42,000 in bonds for the in- 
Stallation of an electric light plant. 


SOUTH CENTRAL STATES. 
Whitesburg, Ky.—W. C. Daniel & 


Son have plans under way for the 
erection of a local power plant to be 
steam operated. It will be used for 
industrial and commercial service. 
The installation will comprise electric 
generator, switchboard and auxiliary 
apparatus. 


Williamsburg, Ky.—The Williams- 
burg Electric Co. has been incorpo- 
rated with a capital of $40,000 by T. 
B. Mahan and others. The company 
is erecting a power house, 30 by @ 
ft., and plans to install electrical equip- 
ment. 

Crowley City, La.—The city will 
construct light, power, water and gas 
plants. Bonds to the amount of $&«)- 
000 have been voted for this purpose. 
Address the mayor. 


Sand Springs, Okla. — The Sand 
Springs Light, Heat & Power Co. will 
build ten miles of high-voltage trans- 
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mission line on the Arkansas river 
from Sand Springs to Tulsa, Okla. 


Owasso, Okla.—The Owasso Power 
& Light Co., has been incorporated 
with a capital of $10,000, the incorp- 
rators being E. L. Mayfield and others. 

Austin, Tex.—Considerable electri- 
cal and mechanical equipment will be 
installed in the plant to be erected by 
the Woodward Manufacturing Co., 
San Antonio, Tex., at the former local 
government works, for the manufac- 
ture of automobiles and parts. D. J. 
Woodward is president. 


Moran, Tex.—The Albany Light & 
Stone Quarry Co. will construct a 
high-power electric transmission line 
from Albany; also install a water 
works and dam Deep creek for water 
reserve. The estimated cost of the 
project is $90,000. 


WESTERN STATES. 


Great Falls, Mont—The Montana 
Power Co. ‘will install a wireless 
telephone system between its 11 plants 
in the state. 


Logan, Utah—The city commission 
is going over plans for an electric 
light plant in Logan canyon and the 
pipe line which carries the water to 
the plant. At present the city is 
purchasing energy from the Utah 
Power & Light Co. Address Mayor 
Howell. 


Stratford, Cal. — The commercial 
club is making arrangements to in- 
stall lights, water and other con- 
veniences in East park. 


Ventura, Cal. — The Sespe Power 
Corp.. which plans the construction 
ot five hydroelectric power units on 
the Sespe river, Ventura county, has 
been authorized by the California 
Railroad Commission to issue $1,000,- 
000 of its common stock to secure 
funds for carrying out its develop- 
ment program. 


Wrangell, Alaska—W. D. Grant, D. 
Y. Frant, Donald Sinclair and S. C. 
Schurick have applied to the Fed- 
eral Power Commission for a permit 
to develop hydroelectric power on 
Crittenden and Mill creeks and on Vir- 
ginia lake and the two branches of 
Bradheld river, all in the vicinity of 
Wrangell. It is proposed to use the 
power for mining and milling opera- 


tions, 
CANADA. 


Cochrane, Ont.—The town council 
plans to buy the lighting system of 
the Northern Ontario Light & Power 
Co. and the telephone system of the 
Cochrane Telephone Co. 


Montreal, Que.—The administrative 
commission has approved the signing 
of a contract with the Montreal Light, 
Heat & Power Co. for supplying elec- 
tric energy to the amount of 4000 hp. 
fora period of not less than 25 years, 
which will provide for the operation 
of the new electric pumping plant at 
the lower level station. 


INCORPORATIONS. 


Seattle, Wash.—The Electric Spe- 
cialty Manufacturing Co., capital 
$100.000.  Incorporators: H. R. 
Mitchell, and others. 

Toronto, Can.—The Willard Stor- 
age Battery Co., Ltd. Capital $200.- 
000. To manufacture storage bat- 
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teries., supplies, electrical goods, etc. 


Incorporators: John T. Foster and 
others. 

Birmingham, Ala.—Jones Valley 
Telephone Co. Capital $2500. Incor- 


porators: 
others. 


Red Forks, Okla.—The Red Forks 
Telephone Co. Capital $10,000. In- 


B. M. Allen, president, and 


corporators: J. N. Clark and others. 

Catlettsburg, Ky.—The People’s 
Telephone System. Capital, $20,- 
000. Incorporators: L. T. Everett’ 


and others. 


Boston, Mass.—Wonderlight, Inc., 
Capital $50,000. To manufacture 
electric lamps. Incorporators: Law- 


rence E. Johnson, Willard N. Morri- 
son, Melrose, Mass.; and G. Ivar 
Johnson, Malden, Mass. 


Schenectady, N. Y.—Sterling Stor- 
age Battery Co. Capital $10,000. To 
manufacture batteries and other elec- 
trical products. Incorporators: 

R. van Patten, M. J. Vandermark, 
and C. E. School, Schenectady. 


Jamestown, N. Y.—Lindstrom-An- 
derson Electric Co. Capital $10,000. 
To manufacture electrical products. 
Incorporators: L. A. and E. C. 
Lindstrom, and E. J. Anderson, 
Jamestown. 


Atlantic City, N. J.—United States 
Radio Supply Co. Capital $10,000. 
To manufacture electrical and wire- 
less equipment. Incorporators: €C. 
E. Torrey, John P. Tompkins and R. 
E. Swift. 


Philadelphia, Pa.—Gophin State 
Electric Co. Capital $60,000. To 
operate as electrical engineer, and 
inanutacture electrical products. In- 


corporators: G. Morris Taylor, Al- 
bert W. Bull, and Clyde R. Thackery, 
Philadelphia. 

Hartford, Conn.—Jensen Battery 
Manufacturing Co. Capital $50,000. 
To manufacture batteries and other 
electrica! equipment. Incorporators: 
M., C. C. and G. C. Jensen, all of 
Hartford. 


New York, N. Y.—Pall Mall Fice. 


tric Co. Capital $100,000. To man- 
ufacture electrical equipment. In- 
corporators: W. M. and J. M. Jenk- 


ins, and G. L. Burkle, Yonkers. 


New York, N. Y.—Illuminating 
Sales Co. Capital $25,000. To man- 
ufactuee electric fixtures and kindred 
products. Incorporators: S., J., and 
H. Garfunkel, 47 West 46th street. 


West New York, N. J.—The Day- 
light Lamp Works, Inc. Capital, $25,- 
000. To manufacture electric lamps 
and other electrical specialties. | In- 
corporators: S. Englowitz, T. Un- 
gerer, and Samuel Pollock, all of 
West New York. 


Hoboken, N. J.—The Forshee-Mol- 
ler Corp. Capital, $20,000. To man- 
ufacture electrical appliances. In- 
corporators: A. T. Rook, Herbert A. 
Cone and James K. Forshee, all of 
Hoboken. 


Pittsburgh, Pa. — The American 
Alarm Sales Co., Inc. Capital, $75,- 
000. To manufacture electrically op- 
erated alarm systems. Incorpora- 
tors: J. M. Quinn, W. H. Marshall 
and Frank McCloskey, all of Pitts- 
burgh. 

Baltimore, Md.—The Gibson & Kirk 
Co. Capital, $100,000. To engage as 
electrical engineers and manufacture 
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electrical products Incorporators: 
Irvin ©. Griggs, M. H. White, and 
William C. Ludwig, 211 Key High- 
way. 


Baltimore, Md.—The Home Light- 
ing Co. Capital $20,000. To manufac- 
ture lighting fixtures at 616 East Bal- 
timore street. Incorporators: Israel 
Hoffman, Maurice Blumberg and 
Joseph Vigman. 


Frederick, Md.—Price Brothers, 
Inc. Capital $100,000. To manufac- 
wre wireless equipment for land and 
naval service. Incorporators: Joseph 
B. Price, A. A. Nichdemus and Os. 
borne I. Price. 


Dayton, O.—Apple Electric Manu- 
facturing Co. Capital $560,000. To 
manufacture electric motors and dy- 
namos. Incorporators: Vincent G. 
Apple and others. 


Lynn, Mass.—The Congress Elec- 
tric Co. Capital $100,000. To manu- 
facture electrical goods. Incorpo- 
rators: Charles H. Gilmore, George 
O. Willey, Martin F. O’Mealley and 
J. Ralph Wellman, Melrose, Mass. 


Fond du Lac, Wis.—The Gravity 
Power Motor Co. Capital $10,000. 
Incorporators: Fred Klassen, George 
H. Higlen and Louis Higlen. 


FOREIGN TRADE. 


{Addresses of firms referred to in these 
trade opportunities may be obtained by 
writing to the Bureau of Foreign and 
Domestic Commerce, Washington, D. C., 
or its branch and local co-operative of- 
fices. Request for each opportunity 
should Le on a separate sheet and the 
file number given.] 


Electrical Supplies (33,725) — An 
agency is desired by a merchant in 
Italy for the sale of electrical sup- 
plies. 


Electric Lamps (33,564)—An im- 
porter in Italy desires to purchase 
a large quantity of small electric 
lamps from 105 to 110 volts with 
metallic filaments, and requests quo- 
tations c. i. f. Italian port, stating 
quality, etc. Correspondence may be 
in Italian or French. No reference 
offered. l 


Wireless Sets (33.721)—The gov- 
ernment of one of the South Ameri- 
can republics desires to purchase 
about 20 small inland wireless sets. 
The type and size of the plants de- 
sired are about 10 kw., with about a 
land radius of 150 miles under all 
conditions. Prices should include the 
complete set ready for installation or 
actually installed, the latter preferred. 


Electrical Appliances, etc. (33,790)— 
Bids are desired by a municipality in 
the Azores for the construction and 
maintenance of a hydroelectric plant 
to supply power for public and private 
lighting for two cities. Interested 
firms should submit proposals for the 
installation and supply of all electrical 
and mechanical appliances, machinery, 
turbines, etc. The preliminary work:is 
about completed and only lacks the in- 
stallation of the machinery and appli- 
ances indicated in the specifications, a 
copy of which, together with blank 
bids, in Portuguese, were received and 
may be examined at the bureau or its 
district offices. (Refer to file No. 15,- 
261.) Correspondence may be in 
English. 
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FINANCIAL NEWS 


Comment on the Financial Outlook in the Electrical Industry, New Securities, Reports of 
Earnings, Dividends and Utility Stocks 


Gross Gains Shown by Public Service 
Co. of Northern Illinois. 


In connection with the public offering 
of $1,000,000 Public Service Co. oi North- 
ern Illinois 10-year &% collateral gold 
notes, series “A,” Samuel Insull, presi- 
dent of the company, made the following 
statement: “Based upon the results for 
the first eight months of the current year 
and the increased rates made effective 
Aug. 1, 1920, it is conservatively esti- 
mated that operating revenues for the 
vear ending Dec. 31, 1920. will approxi- 
mate $11,142,146, as compared with 39,- 
056,226 for the year ended Dec. 31. 1919, 
It is estimated that net earnings for 1920 
will be about the same as reported for 
the year 1919." 


United Light & Railways Co. and 
Subsidiaries. 

The report for the twelve months end- 
ing Aug. 31, 1920, and comparisons for the 
same period the previous year shows the 
following: 


1920. 1919. 

Gross earnings ...... $11,421,633 $9,815,053 
Operating expenses 

(including mainte- 

nance, general and 

income taxes) ..... 8,207,176 6,929,025 
Net earnings ......... 3,214,456 2,886,017 
Interest and dividends 

subject to correction 889,244 902,532 
Balance ..assesesens . 2,325,212 1,984,385 
Interest, United Light 

& Railway Co. ..... 944,065 874,903 
Balance for dividends 1,381,146 1,109,481 
Dividends for pre- 

ferred stock ........ 603,258 606,200 
Surplus earnings .... 777,8&8 502,281 
Commonwealth Power, Railway & 

Light Co. and Subsidiaries. 
1920. 1919. 

August gross ........ $2,627,694 $2,142,021 
Net earnings ......... 739,690 $27,614 
Surplus after fixed 

charges 4 b65s wed es 43,269 146,602 
Deficit after preferred 

dividends .......... 46,495 56,837 
Twelve months’ gross.29,648,630 24,417,558 
Net earnings ........ 10,785,584 9,956,321 
Surplus after fixed 

Charges esses euace 2,169,479 1,865,311 
Balance after re- 

ferred dividends ... 1,092,299 788,131 


*Surplus. 


Option on Stock of Western Power 
Co. of Canada. 


It is reported that more than the re- 
quired 56° of the common stock of the 
Western Power Co. of Canada has been 
deposited under the plan by which an op- 
tior is given to Canadian interests to 
eae the company’s common stock at 
25.10 a share and the preferred at $70 
a share. Deposits of stock will be re- 
ceived up to Nov. 1. 


Union Electric Light & Power Co. to 
Sell Stock. 


Application has been made by the Union 
Electrie Light & Power Co., St. Louis, 
to the State Pubic Service Commission 
of Missouri for authority to sell $1,000,000 
of its preferred stock to reimburse the 
company for expenditures in the way of 


improvements. The stock bears 7% in- 
terest. 
American Water Works & Electric 


Co. and Subsidiaries. 


For the year ended June 30. 1929, the 
earnings of waterworks properties were 
$4,876,077, decrease $134.339; earnings of 
West Penn properties (power and rail- 
ways), $172.327,192,  inerense $1,964,709; 
gross earnings. $17,.204.169, increase $1,- 
830,370; net earnings, $1,522,251, increase 


458,501; interest on collateral trust bonds, 
$79,698, increase $9196; other interest, 
$33,910, decrease $4431; total interest de- 
ductions, $833,608, increase $4765; net in- 


“come, $488,646, increase $53,536. 


Offering of Nebraska Power Co. Gold 
Bonds. 


Tne Harris Trust and Savings Bank, 
Chicago, and Coftin & Burr are offering 
$1,600,000 Nebraska Power Co. first mort- 
gage 6 gold bonds due June 1, 1949, at 
$4.5 and interest, yielding about 7.3%. 


Tennessee Railway, Light & Power 
Co. and Subsidiaries. 


1920. 1919. 
July gross ........... $ 513,040 $ 425.610 
Net after taxes ...... 194,992 165.595 
12 months’ gross .. §.852,178 5.472,178 
Net after taxes ..... 2,177,329 2,230,428 


United Gas & Electric Corp. 


920. 1919. 
August gross ........ $ 979.824 $ 813,948 
Net after taxes ..... 287,505 310,098 
Total income ........ 290,593 312.068 
Surplus after charges 102.464 132.331 
12 months’ gross ....11.784,641 9,850,060 
Net after taxes ..... 3,981,948 3,298,195 
Total income ........ 4,032,027 3,269,312 
Surplus after charges 1,558,175 1,118,402 


California Railway & Power Co. 


The California Railway & Power Co. of 
San Francisco reports for the year ended 
June 30, 1920, a net loss after expenses, 
taxes, etc., of $23,838, compared with $28,- 
528 for the previous year. The income 
account for the vear ended June 30, 1920, 
compares as follows: 


1920. 1919. 
Total income ...........6- $ 3.457 $ 131 
Expenses, taxes, etc. ...... 27,295 28,659 
WOU OSS: ooreo ch ewe taes oaoa NS 28,528 
Previous deficit .......ssse 34.026 5.498 
Total deficit ...........-.. 57,564 34,026 
Dividend on prior preferred 
STOCK as nanasa Gains, a ales Ses, WTE ee. E S 
Protit and loss deficit 57,854 34,026 


National Telephone & Electric Co. to 
Issue Gold Notes. 


A $200,000 issue of 7% mortgage gold 
notes of the National Telephone & Elec- 
tric Co., with George G. Argo, Clinton, 
Ill., as trustee, has been authorized by the 
Illinois Public Utilities | Commission. 
Three-year 7% convertible notes to the 
amount of $175,000 were also authorized. 


Columbia Gas & Electric Co. 


The Coiumbia Gas & Electric Co. and 
subsidiaries for August and the eight 
months ended Aug. 31 report earnings as 
follows: 


1920. 1919. 
August gross ......-. $1,023,278 $ 804.071 
Net after taxes ..... 446,862 102.581 
Surplus after charges 243,046 132.296 
Eight months’ gross.. 9,503.915 7,709,114 
Net after taxes ..... 4,802,639 3,801.034 
Surplus after charges 3,215,744 2,059,586 


Western States Gas & Electric Co. 


The combined earnings of the Western 
States Gas & Electric Co. for the 12 
months ending Aug. 31, 1920, 
with the corresponding period last year 
are as follows: 


1920. 1919. 
August gross earnings.$ 185.818 §$ 154.315 
Net earnings ........ 61,171 59,571 


For 12 months end- 

ing RUE, 31, 1920: 
Gross earnings ....... 2,134,398 
Net earnings ......... 840,437 


Dividends. 

The Ottumwa Railway & Light Co. has 
declared its regular quarterly dividend bf 
1.75% on the preferred stock, payable Oct. 
15 to stockholders of record Sept. 30. 

The Western States Gas & Electric Co. 
has declared its regular quarterly divi- 
dend of $1.75% on the preferred stock, 
payable Oct. 15 to stockholders of record 
Sept. 20. 

The West Penn Power Co. has declared 
its regular quarterly dividend of 1.75% on 
the preferred stock, payable Nov. 1 to 
stockholders of record Oct. 21. 


Ne 
oo IMIM 


WEEKLY COMPARISONS OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 


Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 


Div. rate. Bid Bid 
Public Utilitles— Percent. Oct.. Oct. 12 
Adirondack Electric Power of Glens Falls, common........ zeita 6 14 14 
Adirondack Electric Power of Glens Falls, preferred.......+... 6 70 70 
American Gas & Electric of New York, COMMOMN......+6-+6. -10+extra 91 97 
Amcrican Gas & Electric of New York, preferred........-s+50.. 6 36 37 
American Light & Traction of New York, common........«- roe ea 127 110 
American Light & Traction of New York, preferred........ ee 6 82 82 
American Power & Light of New York, common........++. Gakic 4 45 45 
American Power Light of New York, preferred. .........66: Siete 6 6S 7 
American Public Utilities of Grand Rapias, common......-++... 2 6 T 
American Public Utilities of Grand Rapids. preferred........... 7 14 16 
American Telephone & Telegraph of New YorK.......ssesesense e 99 99 
American Water Works & Elec. of New York, common......... gx 234 q 
American Water Works & Elec. of New York, particip......... 7 4 25 
American Water Works & Elec. of New York, 1st preferred... .. 39 45 
Appalachian Power, common ..... ee re ee ee eee re os 1 3 
Appalachian Power, preferred ........ E ERTE ere een ee ; T 14 15 
Cities Service of New York, COMMON...es.sssesssosecsesssooe +extra 296 297 
Cities Service of New York, preferrgd.......ccccccecccerreres ane 6 66 65% 
Commonwealth Edison of Chicago... ccc cece cece ce ween tenet eane 8 100 99 
Comm. Power, Railway & Lirht of Jackson, common........... bi 16 17 
Comm. Power, Railway & Light of Jackson. preferred.......... 6 36 39 
Federal Light & Traction of New York, cCoMMoOn....s.s.esesee,, o a 6 T 
Federal Light & Traction of New York, preferred.........6.-... Se 41 43 
Northern States Power of Chicago, common..........+++-+8 eee te 3018 35 
Northern States Power of Chicago, preferred... ..cccee cee eee ex.div.7 T 79 
Pacitic Gas & Electric of San Francisco, cCommMmon.....essssee..e oe 4S 49 
Public Service of Northern Illinois, Chicago, common........... 7 64 64 
Public Service of Northern Illinois, Chicago, preferred......... 6 84 85 
Standard Gas & Miectric of Chicago, common...... E nesta’: Bad's éi 14 15 
Standard Gas & Electric of Chicago, preferred... 0... cece ee ee wee 8 35 36 
Tennessee Railway, Light & Power of Chattanooga, common... 1 14 
Tennessee Railway, Light & Power of Chattanooga, preferred... 6 21 Sly 
Western Power of San Francisco, common,....... bG. a dig a are E : 18 21 
Western Union Telegraph of New York........... ‘ miata Wise extra 88 89 
Industrials— 
Electric Storage Battery of PhilaedIphia. common.............. 4 118 129 
zeneral lectrice of Schenectady. ..... cece eee eee Syst eat a 8 140 141 
Westinghouse Electrice & Mfg. of Pittsburgh, common........... 7 49 49 
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View in Interior of Universal Electrical Co.’s Store, Columbus, O., Showing the Modern Method of Displaying Only 
: One or Two Appliances in the Demonstrating Room. 


Marketing Washers and Vacuum 
Cleaners in the Home 


Problem of Merchandising Electrical Household Labor-Sav- 
ing Appliances Easier Today Because of Judicious Advertis- 
ing, but Skillful Salesmanship Is Still Necessary to Success 


By E. L. BENNETT 
Sales Manager, The Air-Way Co. 


At a recent electrical convention an officer of 
a large corporation made the statement that 
he wanted to impress upon the minds of all 
those engaged in the sale of appliances that 
the greatest possibilities for the next few years 
are in the sale of electric cleaners and wash- 
ing machines. He substantiated his statement 
by saying that housewives are becoming thor- 
oughly educated to the utility of these devices, 
which provide the most efficient methods of ac- 
complishing the work formerly done in a crude 
and laborious way. 

A numer of years ago I encountered an old- 
time house-to-house salesman trying to inter- 
est women in the purchase of an electric vacuum 


cleaner. In those days selling a vacuum cleaner 
or a washing machine to the housewife was per- 
haps comparable today with trying to interest 
a business man in the purchase of a commercial 
aeroplane for his everyday use. He, the busi- 
ness man, could comprehend that no doubt the 
near future would provide a much faster mode 
of travel—the aeroplane—but to him it was only 
a vague idea. Yet he believed it was the com- 
ing thing. 

So did the housewife believe that to save 
labor in her home some day she had to have 
an electric vacuum cleaner, an electric washing 
machine, an ironing machine, etc. Seemingly 
the price was prohibitive. In fact, like most 
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all purchases of that kind, she figured first 
cost, not having been educated to the theory 
that such an appliance to cost, say $75 or $100, 
should be spread over a term of years. 


MopERN HouSsEWIFE READY FOR DEVELOPMENTS 
IN APPLIANCES. 


Today, thanks to many excellent machines, in- 
telligent engineers and unselfish capital, we meet 
_a different. condition. The housekeeper does not 
need to dress like a nurse tending a contagious 
disease case in order to do the cleaning with 
old-fashioned broom and dust-pan or brush and 
beat and pound a rug in the back yard. Irstead, 
we have. many creditable electric suction clean- 
-ers for such purposes. In the past three years 
the home manager has had the privilege to re- 
viewing a number of striking developments to- 
ward the solution of the house-cleaning prob- 
lem. 

Today the good housewife does not think with 
dread of cleaning. Instead, her cleaner is easily 
connected to the electricity supply and is ac- 
cessible. In a moment she simply runs her ma- 
chine over the rugs, carpets and upholstered 
furniture, thereby saving not only time but wear 
and tear on material as well as wear ane tear 
on the body and mind. 

The dealers of today who sell labor- PAE ap- 
pliances fortunately have connected with the 
way of twentieth century merchandising plans, 
some of which are being developed by the manu- 
facturers. However, many of our most in- 
genious sales plans have been defined by the 
'men on the firing line—the salesman or house- 
to-house canvasser. Thanks to publicity, we 
may take almost any magazine and find strik- 
ing advertisements forcibly telling the house- 
wife of the many ways to save labor in her home. 


COMBINING VACUUM (CLEANER SALES WITH 
PPHONOGRAPHS. 


It was my privilege not long ago to call on a 
distributor in the Middle West and witness a 
most interesting demonstration and sale of a 
vacuum cleaner in connection with the sale of a 
phonograph. 

The salesman argued that the phonograph 
was as necessary in the home as the cleaner; it 
performed a function necessary to the enjoy- 
ment of the family. Yet he most forcibly pic- 
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tured to the housewife the labor and money 
she would save by having her home thoroughly 
sanitary and satisfactorily cleaned by the 
cleaner. The saving, as compared to sending 
her rugs out and having them cleaned by a 
process, would not only pay for the vacuum 
cleaner in time but would afford additional money 
to pay for the phonograph. As the result of 
the salesman’s forcible arguments the lady of 
the house purchased not only the phonograph 
but the cleaner. 

In drawing this bit of psychology in salesman- 
ship to the attention of ELECTRICAL REVIEW 
readers it will afford some thought on the part 
of men who have purchased some new piece of 
furniture or some other appliance for their home. 
Women today are managing their homes as 
husbands manage their business—along scien- 
tific, mechanical lines—and we are not sure but 
that the housewife is doing a better job man- 
aging her home than some business men in their 
attempts at managing a business. 


DEALER DEMONSTRATES ELECTRICAL APPLIANCES 
TO SEWING CIRCLE. 


We have in mind now a plan which was put in 
effect by a dealer to have his electric shop asso- 
ciated in the minds of his community as a house 
of service. Nothing was seemingly too laborious 
for him or his organization to do with regard to 
information and service to anyone. This dealer 
could well be nicknamed a ‘“Go-Getter.” He 
launched the idea by putting in six electric sewing 
machines, nicely arranged on sewing tables, and 
then sent special invitations to the ladies’ aid 
society of one of his local churches, stating that 
they were at liberty to visit his store on a cer- 
tain date and to bring their sewing, which all 
churches do more or less for missions. He fur- 
ther stated that at noon-time he was going to 
extend to them a buffet lunch. He took par- 
ticular pains to arrange his store attractively 
with the articles displayed in such a manner that 
each of the ladies present might actually make 
their own demonstrations to ascertain the opera- 
tion of the various articles. 

For instance, in the center of the room was a 
rug, 10 by 12 ft., and at either end were two 
types of vacuum cleaners. The coffee that was 
served at luncheon was made in an electric per- 
colator, the ices served were made in an elec- 
tric refrigerator outfit, and a very tempting dish 
was prepared in an electric chafing dish. A 
report from this dealer states that the advertising 
derived and the actual sales were gratifying. 
Each of the ladies will always remember Mr. 
Dealer as an unselfish one. 

In selling, human nature treats with human 
nature, and we are confronted with an element 
of two classes: those that are to be pleased and 
those already pleased. Both are necessary, and 
the dealer who is unable to ascertain the true 
meaning of satisfaction is to be pitied. 

It isn’t necessary at this time in the twentieth 
century to use the old method of canvassing, 
which was, after approaching the housewife on 
the front porch, to hold her attention, even if it 
were necesasry to push the foot in the front door 
so it could not be closed. Instead, thanks to sug- 
gestions, the dealer today operates his campaigns 


October 23, 1920. 


for reaching the housewife in such an intelli- 


gent and enlightening manner that she cannot — 


help but be greatly interested. 
There are many elements needed by a success- 


ful canvasser and the first requisites are cleanli- : 


ness, appearance and ability to state quite for- 
cibly a straightforward story; to be absolutely 
sold himself on his proposition and to know the 
personnel of his company in every instance. He 
should know just how far he may go with re- 
gard to promising service and to never promise 
anything to the housewife that he cannot give. 
There are some dealers today who, in order to 
make sales, will promise anything and give 
nothing. 


CARE OF WINDOW DISPLAYS AND NEWSPAPER 
ADVERTISING. 


Much thought should be given by the electrical 
contractor-dealer in these days to his window 
dressing. We are all prone to “Stop, Look and 
Listen,” especially in the windows of any store 
that 1s attractively arranged, no matter what they 
contain. A first-class window is the best ad- 
vertisement and seller that can be had and it 
is necessary that it be kept clean and the win- 
dows washed regularly. The psychological effect 


of a clean window upon a passer-by may be com- 
pared to that produced by a man with a clean . 


collar and a smooth-shaven face—it creates sales 
impressions and confidence. Many, many times 
are unfavorable remarks made about store win- 
dows that are dirty. 

If the electrical dealer would engage a pro- 
fessional window trimmer in his city he could 
lay before him tentative plans for window trim- 
ming during a given period of time, say, for in- 
stance, 12 months. Very often this window trim- 
mer would be able to suggest attractive back- 
ground designs that are inexpensive. By having at 
least four different backgrounds they could be 
used alternately during the year. They would 
give variety to the window displays, and at no 
great amount of expense. 

It is further highly desirable for the dealer 
to work out a schedule of newspaper advertis- 
ing and window trims to appear co-ordinately. 
By this plan many dealers are successful in mar- 
keting products that the average customer does 
not know are for sale. 


ADVICE AND ‘TRAINING NECESSARY FOR AP- 
PLIANCE SALESMEN. 


Many salesmen think only in terms of how 
much commission they are going to receive, and 
they will not put their thoughts toward con- 
structive selling. In other words, a quick analysis 
of prospective purchasers and the determination 
to sell are necessary. Salesmen of these times 
are born and not satisfactorily taught. It is prac- 
tically impossible to take any man of the aver- 
age type, unless he is interested more or less in 
selling, and materialize him into what is termed 
a “salesman.” As a matter of fact, the defini- 
tion of a real salesman is simple, but, to have 
the true meaning, the word “man” should come 
before sales, because, after all, it takes a man 
in more ways than one to be a true salesman. 
If he be a man first, he can acquire sales ability 
afterward. A good many of us, we assume, 


motion Departments,’ 


ELECTRICAL REVIEW 633 


could hitch the word -“sales” to our man and 

“have a true condition because we are quite likely 

to sail over matters that are seemingly trivial. 
Many manufacturers maintain “Dealer’s Pro- 


, 


the aim of which is to 


Window Display of Universal Electrical Co., Columbus, O. 


thoroughly train each salesman, not only on the 
product but on household labor-saving devices 
in general. This is not only commendable but 
constructive to those presenting sales to the 
housewife. By this means the ultimate user is 
going to get first-hand information without any 
frills or flounces in the way of flowery conver- 
sations regarding electric labor-saving appliances 
for the home. The housewife always wants facts 
about the new “machinery” she is going to work 
with, and the modern salesmen are able to dis- 
pense these facts in the most convincing manner. 


LARGEST CIRCUIT-BREAKERS TO BE 
INSTALLED AT HELLGATE. 


The heaviest circuit-breakers ever designed 
for 13,200-volt service will be installed by the 
United Electric Light & Power Co., New York 
City, in its Hellgate station. There will be 120 
of these solenoid-operated type “O4” Westing- 
house circuit-breakers having an interrupting 
ability of 58,000 amperes at the arc (1,500,000 
kv-a.). The disconnecting switches are gang 
operated and their operating mechanisms are in- 
terlocked with the oil-breaker mechanism so that 
the disconnects can not be moved unless the 
breaker is not in operating position, thus assur- 
ing safety to operators. 

These oil breakers are unique in that the phase 
elements will be in separate rooms approximately 
30 ft. apart, with the operating mechanism on the 
floor above, thereby preventing the possibility of 
a bus-bar short-circuit and minimizing the ef- 
fects of a ground. 
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Dishwashing Machines and Their 
Sales Possibilities 


Creating a Market Through Educational Publicity Similar to that 
Employed in Popularizing Clothes Washers, Flatirons and Other 
Household Appliances Now Enjoying Large Popular Demand 


By CHARLES H. BAY 


Detrow Edison Co., Detroit. 


Electrical dealers of today are following the 
path of least resistance. They are selling those 
products that have been standardized and popu- 
larized through liberal advertising and educa- 
tional sales propaganda. While central stations 
and manufacturers have been doing a great deal 
toward promoting the idea of “lightening the 
labor of the home” through the use of electricity, 
nevertheless much remains to be done to relieve 
the housewife of drudgery. 

Just where do we stand today? Let us sum up 
the different tasks of the home. Probably the 
most irksome ones are washing clothes and dishes, 
ironing, sweeping, cooking, and sewing. The 
shortage of domestic help and the high cost of 
such labor, coupled with the many new demands 
on the time of the housewife, have made it pos- 
sible for dealers selling electrical labor-saving 
devices to do a good business. However, we must 
realize that this condition cannot last indefinitely. 

We can hardly expect to go on increasing our 
individual businesses at the same rate of increase 
which has been shown during the past few years. 
We must in the future look to new fields. There 
are certain devices which in the past have not re- 


ceived much attention because of the fact that 


every dealer has been busy retailing the appliances 
which are the easiest to sell and for which a big 
demand already existed. 

For example, in selling an electric washing ma- 
chine it is not necessary to sell the customer the 
idea of washing clothes the electric way, but it 
is largely a matter of convincing her of the 
merits of the particular machine under consid- 
eration. The same is true of the vacuum cleaner, 
flatiron, and the many other well-known devices 
which central-station companies and dealers are 
selling in large quantities. 


SALES POSSIBILITIES OF ELECTRIC DISHWASHERS 
AND OTHER DEVICES OVERLOOKED.- 


Electrical dealers have been so busy selling 
these machines that there has been a tendency 
to overlook the sales possibilities of such articles 
as the electric dishwashing machines, refrigera- 
tors, clothes dryers, water heaters, etc. In the 
next few years it is hardly to be expected that 
very many of these devices will be sold in the 
homes unless we all take an active interest in their 
development. 

Ask any electrical dealer today what he thinks 
of the dishwashing machine or the refrigerating 
machine or other devices of that nature, and he 
will say, “There is a wonderful future for these 


appliances.” But ask him what he is doing to 
help promote the development and he will tell 
you that he is too busy selling nationally adver- - 
tised products to bother with pioneering lines. 

Advertising costs money and in order to intro- 
duce a new article extensive educational publicity 
is necessary. Unquestionably, it is a very ex- . 
pensive and difficult task to introduce an appliance 
for which there is no existing demand, regardless 
of the merit of that appliance. 


EDUCATIONAL PUBLICITY NECESSARY TO INTRO- 
DUCE NEw APPLIANCES. 


For years we struggled to introduce and sell 
those devices which are now being sold so easily. 
Many dealers of Detroit who are now selling 
from 100 to 200 washing machines a month can 
recall the days when the sale of one washing ma- 
chine was the startling event of the week! Cen- 
tral-station companies can look back to the time 
when it was necessary to sell flatirons at cost in 
order to introduce them. In some cases it was 
difficult to give a flatiron to the customer. These 
are exactly the conditions which we now face in 
developing the newer devices mentioned. 

We knew that the electric flatiron and washing 


. machine had merit, and we knew that in order 


to place them on our lines it was only necessary 
to advertise these merits and to introduce them in 
the homes where we were sure they would work 
out their own salvation. Before a central-sta- 
tion company or an electrical dealer begins to pro- 
mote the sale of any new device he should be ab- 
solutely sure that the device has merit. Unless 
it is the kind of an appliance that will give satis- 
faction and one which the users will recommend 
to their friends it would be business suicide to at- 
tempt to promote its development. In order to 
succeed and to make profits we must do con- 
structive selling, and in order to do constructive 
selling we must sell appliances that give thorough 
satisfaction to the user. It seems to me that the 
dishwashing machine presents unlimited market- 
ing possibilities for the future. . 
Of all household duties one of the most dis- 
tasteful is that of washing dishes. It is the task 
that drives father to the restaurant when mother 
is away. It takes the joy from the entertainment 
of friends at the dinner party. Dishwashing 1s 
the meanest job of all housework, and it must be 
done three times a day, 365 days a year. Isnt 
it discouraging? Everyone who has dene this 
work has felt that way. At least, when you have 
to walk right up to that detestable dishpan and 
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stay right on the job until the mussy work is 
done. We all agree that if we could furnish to 
each of our thousands of customers at a reason- 
able price a machine that would wash their dishes 
and dry them without any great fuss or bother it 
would be a wonderful seller. Every household 
would be a prospect because every household 
must wash its own dishes. The small family will 
raise the objection that they don’t use enough 
dishes at each meal to warrant the purchase of a 
dishwasher, but what is to prevent them from 
saving their breakfast and luncheon dishes and 
washing them with their dinner dishes? They 
save up their clothes for a week, why not their 
dishes for a day? They can send out their laun- 
dry, they can send out their ironing, but the 
dishes must be done at home. The job has to be 
done right in their own kitchen. 

Occasionally we find a woman who doesn't 
mind washing, and often we find the woman who 
likes to iron, especially the electric way, but sel- 
dom do you find the woman who really cares to 
wash dishes because it means keeping her hands 
in hot water for a half hour, three times a day. 
Surely this is the meanest job in all housework. 


ELIMINATION OF PoorLy CONSTRUCTED DEVICES 
NECESSARY. 


Many efforts have been made to perfect a really 
practical dishwasher, one that is simple to install, 
operate and care for, and that is thorough, sani- 
tary and quick in its work. Our company has 
been making investigations and we find that there 
are certain types of dishwashing machines on the 
market today that really do the work. We also 
find that some of them are clumsy, undesirable 
appliances which are a positive menace to the 
dishwashing machine business; but this is to be 
expected. 
= All of us can remember some of the earlier 
type of washing machines with their undesirable 
features. We also remember the flatirons that 
would hardly last during one ironing. These 
have all been eliminated and improved devices 
have taken their places. It can hardly be said 
that this was a natural development. It was due 
to the pressure brought to bear by the suggestions 
and advice of central-station men and electrical 
dealers. The same will be true in the develop- 
ment of the dishwasher. 

To be really successful, such a machine must 
be capable of not only thoroughly washing all the 
dishes and silverware, but it must also provide 
for drying them. To do all this with a minimum 
of labor the dishwasher must be permanently con- 
nected to the hot water supply and drain; other- 
wise it is necessary to carry water in apail to 
and from the machine several times for a single 
batch of dishes. 

At the present time there are two or three 
really successful types of dishwashing machines 
on the market. These machines have been tested 
and approved by the Good Housekeeping Insti- 
tute, and are being recommended in the editorials 
of leading magazines. Their manufacturers are 
being flooded with orders. I have in mind one 
particular company which received lucrative of- 
fers from two or three of our largest electrical 
manufacturers for the controlling interest of 
their stock. Naturally, after years of experi- 
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“mentation and development they are loath to part 


with the product of their life’s work. On the 
other hand, because of their limited resources, 
they are unable to expand extensively and the 
growth of their business is entirely due to the 
merit of this product. 

This is a natural healthy growth and we can 
imagine how successful they will be when their 
volume of business becomes sufficient and their 
profits large enough to permit them and their 
dealers to do the amount of advertising which 
has been done in the washing machine business. 

This is truly a wonderful virgin field. The 
day is soon coming when a dishwashing machine 
will be as indispensable in the home as an electric 


-flatiron. We did the things possible to introduce 


the toaster, percolator and the other popular ap- 
pliances. We exploited the development of the 
washing machine and the vacuum cleaner. We 
carried stock, displayed samples and advertised 
when the business did not warrant it, and today 
we are reaping the harvest. Thousands and thou- 
sands of small motors and miscellaneous heating 
appliances have been added to our day load which 
have filled in the valley and helped make our 
business profitable. The same reward will and 
shall be ours if we do our share to awake the 
sleeping giant of the dishwashing business. 

Every central-station office should display at 
least one dishwashing machine on its floor. In 
this way the prospective customer is given an op- 
)rtunity to see what has been done in the field. 
Our sales people should be instructed as to the 
merits and talking points of this machine. They 
should be sold on liberal terms and should be put 
in the homes on trial; in fact, everything should 
be done to put the first few machines in service. 
If we are careful in our selection of the ma- 
chines which we promote, if we prove to our- 
selves and our sales people that the dishwashing 
machine really has merit, if we give to this ap- 
pliance the attention that it deserves, we shall be 
repaid for our efforts just as we have been re- 
paid for the time, attention and money expended 
in developing the flatiron and the electric wash- 
ing machine. 


SoME OTHER Devices THAT SHOULD BE Poru- 
LARIZED. 


Then there are the other devices which I have 
mentioned : the electric refrigerating machine, the 
electric water heater and the electric clothes 
dryer. While there is no doubt in my mind that 
the dishwashing machine is going to be the best 
seller inthe future, it is highly desirable that at 
least the large central stations should help de- 
velop and introduce all of these new appliances. 
We know that this development is bound to come 
and it can be hastened by a concerted and con- 
structive effort. 

The electric refrigerating machines which are 
being manufactured today are quite expensive to 
install and require considerable attention. When 
the ordinary customer is told that it will cost 
from $425 to $600 to install a refrigerating ma- 
chine in their ice box it makes them dizzy for the 
moment and they usually say, “I will have to-give 
this considerable thought before making up my 
mind.” Of course, it isn’t any more unreason- 
able .for them to pay this price for a machine 
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which will be a source of everlasting comfort than 
it is to pay $500 or $600 for a piano or $2000 
for an automobile. No doubt, if the refrigerating 
machine gains the popularity which it deserves, 
the merits rather than the price will be the pri- 
mary consideration. 

The electric water heater is sure to be very 
popular in the home. We have something like 
2000 electric ranges on our lines at the present 
time, and only about 0.1% of these customers 
- have installed water heaters. We know that the 
most expensive operation that can be performed 
electrically is heating water, and we also know 
that there are only so many heat units in each 
kilowatt-hour of electricity and, as this remains 
constant, there can be no electrical device in- 
vented which will heat water at a cheaper rate 
than it is being done at the present time.. How- 
ever, it is only reasonable to expect that the sub- 
urbanite of the large city or the customers living 
in the small town who are unable to get gas 
service will have their comforts irrespective of 
cost. We find that where the tank is properly 
lagged the installation is successful and where 
the tank is not lagged the customer usually. goes 
broke paying the electric bills. Central-station 
companies in promoting this branch of the busi- 
ness should instruct their sales people to sell 
water heaters with the understanding that the 
tank must be lagged properly before service will 
be given. 

The electric clothes dryer is the missing link 
between the washing machine and the ironing 
machine. It is no small task to dry the clothes 
after they have been washed, and during certain 
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seasons of the year it is necessary for the house- 
wife to use the attic or the grimy basement for 
this purpose. With the development of a ma- 
chine that will dry the clothes so that they can 
be immediately ironed we shall have an appliance 
that will sell as rapidly as the clothes washing 
machine of today. One manufacturer has re- 
cently put on the market an electric centrifugal 
device at a reasonable price and with which the 
clothes can be dried very quickly by merely the 
turn of a switch. Thousands of customers in 
the large cities using washing machines will be 
our future customers for such drying machines. 
Within a few years there will be as many of these 
machines sold as there are ironing machines be- 
ing sold at the present time. 

As central-station people and electrical dealers, 
we owe our united support to the development of 
all these new devices and our efforts in the im- 
mediate future to the popularizing of the dish- 
washing machine. 


AMERICAN FIRM OPENS BRANCH OF- 
FICE AT SINGAPORE. 


= Arrangements have been practically completed 
by the International Western Electric Co., ac- 
cording to an announcement by Vice-President 
G. E. Pingree, for the opening of a branch office 
at Singapore in the Malay Peninsula. The new 
office will handle the trade of the Straits Settle- 
ment, the Federated Malay States, Borneo, Siam, 
Ceylon, Burma and the Dutch East Indies. An 
American Chamber of Commerce was recently 
opened in Singapore. 


66 S a y 
Merry Christmas 
Electrically ” 


Preparatory to launching its 1920 
holiday campaign for the sale of elec- 
trical goods, the Society for Electrical 
Development is supplying the electrical 
industry, including contractor-dealer 
members, jobbers, manufacturers, cen- 
tral-station companies and all others 
who retail electrical appliances and 
supplies, a handsomely designed poster 
and a cutout stand for window dis- 
plays, The window piece, in five sec- 
tions, is lithographed in five colors and 
accompanied by fully illustrated in- 
structions for adapting it to any size 
or shape of window. This cutout 
stand will be the centerpiece in the 
Christmas window displays of elec- 
trical stores. The posters and other 
advertising matter furnished by the 
society will carry the same design. 
Every cutout and poster, as well as 
other advertising, will carry the slo- 
gan, “Say Merry Christmas Electric- 
ally.” It is planned to enlist every in- 
terest in the electrical industry in this 
campaign. 
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Sales Developments in Electrical 
Appliance Field ` 


Shortage of Household Servants, Rather than Scientific Mer- 
chandising, Is Held to Be Responsible for Growth of Electric 
Appliance Industry in United States During Past Five Years 


Men who are interested in the electrical indus- 
try consider its development during the past 25 
years as being phenomenal. When one stops to 
consider, however, he is impressed by the fact 
that this development has been largely one of in- 
vention and technical perfection rather than that 
of popularization and distribution. During the 
past few years it has come to be realized that the 
applications for the use of electricity have not 
kept pace with the technique of the industry, and 
it is safe to assume that during the next decade 
the development of the industry will be in the 
nature of invention and sales promotion for the 
benefit of the consumer. 

Electrical appliances have been developed and 
perfected, but their use in industry and in the 
home is far from universal. In seeking for an 
explanation for the present limited use of house- 
hold electrical devices, one concludes that the 
reason is attributable to the fact that merchandis- 
ing methods for them have not advanced with 
those of merchandising in general industries. It 
is no exaggeration to say that, had the principles 
of scientific merchandising and distribution been 
studied as thoroughly as the laws of physics and 
mechanics, the use of household and electric de- 
vices would be much more universal than it is at 
present. The present popularity of the house- 
hold electrical appliances can be attributed rather 
to shortage in household help than to any method 
of scientific merchandising. The high price and 
shortage of fuels also has been responsible for a 
large increase in the sale of devices, particularly 
electric ranges. 


EARLY EFFORTS TO POPULARIZE ELECTRICAL AP- 
PLIANCES. 


The efforts of the central-station companies 
previous to 1915 toward popularizing household 
electric devices were sporadic and consisted of lo- 
cal campaigns for the sale of flatirons principally. 
It should be observed, however, that these cam- 
paigns were conducted for the purpose of creat- 
ing a market for electricity and not particularly 
for the profit resulting from sales of devices. 
The central-station companies were interested in 
selling electricity, and the sale of a household 
electric appliance was simply a means to an 
end for increasing the energy demand. It is gen- 
erally known, moreover, that the central-station 
companies in the majority of cases made no profit 
from the sale of these devices and often dis- 
tributed them at a loss, if viewed from a stand- 
point of merchandise profit or loss. These ef- 
forts have resulted in making household elec- 
trical devices popular, so that with the recent 
shortage of domestic help households are adopt- 


ing these appliances of their own volition because 
of the previous campaigns of education conduct- 
ed by the central-station companies. 

The fact that the use of household devices is a 
matter of demand on the part of customers rather 
than of the persuasion on the part of manufac- 
turers has resulted in the sales attaining tre- 
mendous proportions. What they would amount 
to were a scientific system of merchandising and 
distribution placed in effect is beyond compre- 
hension. The number of electrically operated 
household appliances now in operation shows 
more clearly than anything else their popularity 
once house owners become acquainted with them 
or accustomed to using them. 


ReEcENT Rapip DEVELOPMENTS OF ATRETANGE 
BUSINESS. 


As indicating the rate of development of the 
household appliance business as a whole it is in- 
teresting to consider the approximate figures for 
the past few years on heating devices, vacuum 
cleaners and washing machines. According to 
the statistics, heating device sales have been ap- 
proximately as follows: 


1909—$ 1,500,000. 

1914— 3,500,000. 

1917— 7,000,000. 

1918— 10,000,000. 

1919— 18,000,000. 

19: 20—Running at a rate of from $25,000,000 to 
$30,000,000, the rate for the year having 
been checked decidedly up to the present 
time by lack of production facilities. 

In the heating device field, the largest single 
item has been, and still is, the flatiron, the esti- 
mated output for this year being 2,500,000 total, 
with a list price value of $17,500,000, equal to 
the whole business of the General Electric Co. in 
the year 1897. 

The record for vacuum cleaners is approxi- 
mately as follows: 

1914—$ 1,300,000, 

1918— 11,000,000. 

1919— 20,000,000. 

1920—Estimated at from $30,000,000 to $10, 000,000. 


For washing machines the totals on 
1909—Approximately $ 225,000. 


1914— 1,000,000, 
1918— g 25,000,000. 
1919— s - 50,000,000. 


1920— Estimated at from $75,000,000 to $100,000,- 
000, representing sale of 700,000 machines. 


These figures for household appliances gen- 
erally are already assuming decidedly important 
dimensions. Still it appears to those who are 
most closely following and studying this branch 
of the electrical industry that only the founda- 
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tions have been laid for what is ultimately pos- 
sible. 


MARKED INCREASE APPARENT IN DEMAND FOR 
Evectric RANGES. 


In considering the development of the heating- 
device business it appears that while the smaller 
devices, particularly the flatiron, have been the 
dominant factor in total volume, a marked in- 
crease in the electric range business is apparent. 
During the past winter the General Electric Co. 
made an estimate of the development of the elec- 
tric range business. In making this estimate in- 
formation was obtained from the principal manu- 
facturers of electric ranges, from the National 
Electric Light Association, the Society of Elec- 
trical Development and from other reliable 
sources including central-station operators. The 
total estimate of range sales by all manufactur- 
ers, which follow, are about one-half the average 
estimated by the sources that were canvassed : 


1919— 25,000 to 30,000. 


1920— 50,000. 
1921— 75,000. 
1922—100,000. 


1923—130,000 to 150,000. 
1924—175,000 to 200,000. 


The latter figure, which does not take into con- 
sideration any export demand, would represent 
an annual sales volume for electric ranges alone 
amounting to more than $25,000,000. 

Demand for electric ranges has been stimulated 
by the fact that a great many central-station com- 
panies have made special cooking rates. There 
are some 3500 communities in this country in 
which low rates for energy have been established 
for electric ranges and other utilities, such as 
flatirons, percolators, etc. Not only has the elec- 
tric range made steady gains in competition with 
gas in the electric central-station communities 
where special cooking rates are established, but 
there is a large field for the electric range in 
communities electrically served but without gas 
service. The experience of the last few years on 
_ account of coal shortages has given a marked im- 
petus to the demand for electric ranges and the 
increasing difficulty of the servant problem seems 
to be a factor more favorable to the electric range 
than to the gas range. 


MERCHANDISING PRESENTS PRESENT GREATEST 
PROBLEM. 


It is also interesting to note that the figure of 
I1ỌIQ estimated above was approximately cor- 
rect, naturally so because the estimate was made 
near the end of the year. The 1920 figure ap- 
parently is small and, in spite of the difficulty in 
obtaining materials, interference in transporta- 
tion, plus the present fear that consumer demand 
will be checked in many lines, the electric range 
sales for this year will probably reach a total 
of not less than 65,000. The preceding figure 
has been checked by information received from 
various sources and is approximately correct. 
It is, if anything, too small. Estimates made by 
competent business men within and without the 
industry indicate that the demand for house- 
hold appliances will continue even though there 
is general retrenchment in other directions. 

Manufacturers now are interested more in dis- 
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tribution problems than in problems of develop- 
ment. Household electric appliances have been 
perfected to such an extent that they are no 
longer considered to be luxuries, but on the other 
hand are known to be economic necessities. The 
big problem that exists at present is that of plac- 
ing the devices in the homes. This means in-s 
creased facilities for manufacturing and distrib- 
uting and devising some scheme for making quick 
repairs to the device in use. No machine or piece 
of apparatus of any kind whatever will operate 
continuously without needing repairs of some 
kind. This need is not because of any defect 
in apparatus, but is the natural consequence of 
wear and time. Coupled with this, the misuse 
and abuse that all household equipment gets from 
being used by unskilled operators will be certain 
to make repairs necessary to equipment that is 
structurally perfect. 

This phase of keeping the appliances in op- 
erating conditions after they are sold is receiv- 
ing serious consideration at the present time. 
Some form of service station may be developed 
to be operated in conjunction with the manufac- 
turer and the retailer and at a reasonable cost for 
repairs to all current consuming devices to the 
consumer. This will mean active co-operation 
between the three interested parties in a sale of 
merchandise, namely, the _ central-station, the 
manufacturer and the retailer. 

It is evident that when the plans of distribu- 
tion are approved, the use of household electric 
devices will surpass present estimates. The de- 
mand at present is equal to the capacity of the 
manufacturing establishments. When the prin- 
ciples of scientific merchandising are improved, 
one cannot even estimate what the volume of the 
business will be. 


SPAIN TO HAVE ELECTRICAL INDUS- 
TRIES EXPOSITION. 


Barcelona, Spain, is to have an exhibition of 
electrical appliances in 1924, which will be known 
as the International Exposition of Electrical In- 
dustries and the General Spanish Exposition. 
The ground alloted by the government for the 
purposes of the exposition is 270 acres in extent. 
and if necessary 220 acres will be added, de- 
pending on the amount of space asked for by 
exhibitors. Up to the present time arrangements 
have been made for the erection of buildings 
covering a space of 2,200,000 sq. ft., and the 
architects have finished the plans and begun the 
erection of the chief pavilions. A feature of the 
exposition is to be the palace of light, where the 
most recent inventions from all parts of the world 
in connection with electric lighting will be 
shown. Other pavilions are to be devoted to 
exhibits of electricity propelled implements for 
agriculture and industry. 


A. I. E. E. PROCEEDINGS ISSUED IN 
BOUND FORM. 


The proceedings of the American Institute of 
Electrical Engineers for the year IgI9, con- 
sisting of 1776 pages of text and 50 pages of 
index, bound in two volumes, are now being dis- 
tributed to the membership. 


October 23, 1920 
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Stator Windings and Connections 
for Three-Phase Motors 


Methods Used in Determining Cuil Pitch in Half-Coil and Whole- 
Coil Windings—Rules for Connecting Coils in Groups and As- 
sembling Groups in Phases—Delta and Star Types of Connection 


By JACOB GINTZ 


In a three-phase winding the same principles 
are followed as in a two-phase winding; that is, 
the winding when complete will have the same 
characteristics as if three single-phase windings 
were placed on the same stator. These windings 
are displaced by 120 electrical degrees from each 
other, this being the angle by which the applied 
electromotive forces in a three-phase circuit are 
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Diagram of Four-Pole, Three-Phase, Half-Coil Induction- 
Motor Winding. 


displaced. When winding a three-phase half-coil 
stator the coils will be placed in groups and these 
groups will be displaced by 120 electrical degrees. 
An accompanying illustration shows a three- 
phase, half-coil, four-pole winding having 24 
coils arranged one coil per slot. The spread of 
the coils is found by the following formula: 


Spread = (C X 2)/P = (24 X 2)/4 = 12 
Then coil No. 1 will be placed between slots 1 


and 13. The number of coils per group is found 
by the following formula: 


Coils per group = (C X 2)/(P X Ph) 
= (24 X 2)/(4 X 3) =4 
To find the number of coil sides to be advanced 
to equal 120 electrical degrees—bearing in mind 
that in this winding there is one coil side per 
slot—it is necessary to proceed as follows: The 
number of electrical degrees in a four-pole cir- 
cumference is 180 degrees per pole times 4 poles 


TABLE SHOWING LOCATION OF COILS IN SLOTS 
FOR HALF-COIL WINDING. 


Coil number. In slots. 
l E ENEA tee ee ONET 1 and 13 
r EE E E T T EETA 2 and 14 
n EEOAE awe oars ER A A N E 3 and 15 
ENNET N TE S TA eee 4 and 16 
E E E E E ONES 9 and 21 
A I EPEAT EET ren ee ee 10 and 22 
7 OTE ST Ce ie ee eed A 11 and 23 
i ta Big hee Gis a a ea ee ae Oa herbert 12 and 24 
OD ike bike gin a ss Panacea 17 and 29 
BA didie: seis WhO ween we ke NE 18 and 30 
i AE EE A E AN E eae yee 19 and 31 
l E E EOR E E EEEE F488 20 and 32 
2 ENT ee ee Psd TRU MS wadedawes 25 and 37 
RS brs gad ne cd EOR PE EPET 26 and 38 
i Po i soba ew: be Sad eae AOA win alee 27 and 39 
BO ee wie ocee as ieee ere eed eeasers 28 and 40 
e abd Stirs: vasa alee bok @SGl ahmed eck 33 and 45 
s E a within ex Suecara E ENEA ahead ODS A 34 and 46 
Ps EE ee E E N oud tates 35 and 47 
BUC ER A E E EE E E ae 36 and 48 
g PREE ke oo Oba Fe EE N EEE ANOA 41 and 5 
a orn aN rE ON aide in AE 42 and 6 
rA RE I a a TEE E EP TOE T T E 43 and 7 
HE PROE EE PTR AT E TN 44 and $ 


equals 720 electrical degrees. There are 24 times 
2 equals 48 coil sides ; then 24 coil sides equal 360 
electrical degrees, and 8 coil sides equal 120 elec- 


Illustration Showing the Various Parts of an Induction Motor. (1) Shield, (2) Oil-Hole Cover. (3) Inclosing 
Washer. (4) Oil Gauge. (5) Squirrel Cage Rotor. (6) Terminal Sleeve. (7) Stator. (8) Pulley Key. (9) Pulley. (10) 


Dust Cap. (11) Adjusting Screw. (12) Foot Bolts. (13) Rails. 


Set Screw. (17) Stator Studs. (18) Stator Coils. 


(14) Journal Box. (15) Oil Rings. (16) Journal-Box 
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trical degrees which will be the distance between 
the phases and the groups as they are to be 
placed. The accompanying table will give the 
numbers of the coils and the slots in which they 
- are placed. | l 
When all 24 of the coils have been placed in 
groups of four coils each (the groups being 120 
electrical degrees apart), all coils belonging to 
the same group are connected in series. Assuming 
that group No. 1. is a part of phase No. 1, then 
group No. 2, which is 120 electrical degrees away, 
is a part of phase No. 2. Group No. 3, being 120 
electrical degrees from group No. 2, will be part 


TABLE SHOWING LOCATION OF COILS IN SPACES 
AND SLOTS FOR WHOLE-COIL WINDING. 


Coil number. In winding space. In slots. 
bee re 1 and 12 1l and 6 
EE ERAAN 3 and 14 2 and 7 
r EEA EE 5 and 16 3 and 8 
Wiese Bee GES 7 and 18 4 and 
Devs ce ae elas 9 and 20 5 and 10 
ee ae 11 and 22 6 and 11 
De ae aa wee een 13 and 24 7 and 12 
Bee wish Meas wade 15 and 26 8 and 13 
Dh 6 bh eee 17 and 28 9 and 14 
a U eee sea wien 19 and 30 10 and 15 
i e dav oe oases 21 and 32 11 and 16 
I a eee 23 and 34 12 and 17 
pe, ESA 25 and 36 13 and 18 
aE eae Sees 27 and 38 14 and 19 
ps ae eee ere ge 29 and 40 15 and 20 
a K 5.92% ota 31 and 42 16 and 21 
pI aera aes eee 33 and 44 17 and 22 
Loge iss wanes 35 and 46 18 and 23 
Dieters Sha 37 and 48 19 and 24 
PA | DD a eee rae 39 and 2 20 and 1 
Dail NE E EAA 41 and 4 21 and 
Bo eho te twe ews 43 and 6 22 and 3 
VA en ee ere 45 and 8 23 and 4 
CAE Ries R gt 47 and 10 24 and 5 


of phase No. 3. From this it will be seen that 
groups No. 4, 5 and 6 will belong to phases No. 
I, 2 and 3, respectively ; then groups No. 1 and 4 
form phase No. 1, groups No. 2 and 5 form 
phase No. 2 and groups No. 3 and 6 form phase 
No. 3. 

By following the rule for the interconnection 
of groups belonging to the same phase it will be 
found that there are six terminals, S,, Sa, Ss 
T,, T, and T,. A three-phase machine can be 
connected in either of two ways designated as 
“star” and “delta,” the manner of interconnect- 


Diagram Showing ‘Star’ and “Delta” Methods of Con- 
necting Three-Phase Windings. 


7 

ing the six terminals being shown in an accom- 
panying illustration. Another illustration shows 
the winding diagram of a three-phase, whole-coil, 
four-pole winding having 24 coils with 2 coils 
per slot. In this style of winding it is not neces- 
sary to place the coils in groups which will be 
spaced 120 electrical degrees apart because, when 
all coils have been placed and paired in groups, 
such groups as are 120 electrical degrees apart 
will be connected up as a phase. 
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To find the spread of a coil in the above con- 
nection the following formula is used: 
Spread = (C X 2)/P = (24 X 2)/4 
= I2 + I = [3 0r II. 
The accompanying table shows the numbers of 
the coils, the numbers of the winding spaces and 
the slots into which the coils arè wound. When 


‘all coils have been placed they are then paired into 


groups according to the following formula: 
Coils per group = (C X 2)/(P X Ph X 2) 
= (24 X 2)/(4 X 3 X 2) =2. 
When coils No. 1 and 2, and the other suc- 
ceeding pairs of coils, have been connected in 


Group | 4 | 
Phase | 3 2 J 3 
A 


Diagram of Four-Pole, Three-Phase, Whole-Coil Induc- 
tion-Motor Winding. 


series, the winding will result in 12 groups of 2 
coils each. Next, the number of coil sides which 
are equal to 120 electrical degrees is to be deter- 
mined. As previously explained, each pole is 
equal to 180 electrical degrees; then four poles 
will equal 720 and, since 48 coil sides are placed 
around this distance, 48 coil sides will be equal to 
720 electrical degrees and 8 coil sides will be 
equal to 120 electrical degrees. Then if coil 
side No. 1 is considered as the beginning (S,) of 
of phase No. 1, the eighth coil side away, or 
No. 9, will be the beginnin¢(S,) of phase No. 2, 
etc. By following’ the rule which gives the con- 
necting methods for interconnecting whole-coil 
windings the connections shown in the diagram 
can be readily traced out. | 


HYDROELECTRIC POWER PLANT FOR 
3 ' PENNSYLVANIA. 


The Lancaster-Susquehanna Power Co. is be- 
ing organized by officials of the Edison Electric 
Co. and the Conestoga Traction Co., Lancaster: 
Pa., to carry out the proposed hydroelectric¢ 
power project in this district, announced in the 
last issue of ELectricAL Review. Application 
has been made for a state charter. The pro- 
posed plant will have an initial capacity of about 
100,000 kw., and is estimated to cost $3,000,000 
later extensions will bring this sum up to more 
than double the amount. The new company will 
not operate in the territory now served by the 
Harrisburg Light & Power Co., Harrisburg, and 
the Metropolitan Edison Co., Reading. Those 
interested in the project include W. H. Griest. 
president of the Conestoga Traction Co. and the 
Edison Electric ’Co.; R. B. Hull and S. R. Zim- 
merman, Lancaster. George Bullock and E. 
G. Connette, both of the Pennsylvania Power 
Co., will also be connected with the new com- 


pany. 
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Conducting a Retail Electrical 
Store for Profit 


Dealers Advised That Store Should Be Located and Arranged to 

Appeal to Women—Character of Store and Quality of Merchan- 

dise Should Radiate Refinement as Well as Invite Confidence 
By JOSEPH A. FOWLER 


Secretary-Treasurer, Tennessee Association of Electrical Contractors and Dealers. 


So much has been said upon this subject dur- 
ing the last three years that it is difficult to know 
how to approach the matter from a new view- 
point. It is encouraging to know, however, that 
the question has had so much consideration, and 
this is true in view of the fact that up until the 
beginning of the “Goodwin” era very little 
thought had been given to electrical dealers from 
a store standpoint. 

There are at least five fundamental things 
which should vitally concern the establishing and 
conducting of a retail store and these things are 
applicable to any kind of a merchandising busi- 
ness. They are location, architecture, character, 
policy and personnel. : 

If a new store is contemplated, or the moving 
of the present one is in prospect, the choice of 
location will have a big influence on the success 
of the business. We know that four-fifths of our 
customers will be women so it is important that 
we make it as convenient as possible for this 
class of trade to visit our store. The ideal loca- 
tion for the new store would be on the west or 
north side of the principal shopping street and 
between department stores, drug stores and spe- 
cialty shops frequented by such trade. If this 
choice is not feasible a corner on the next promi- 
nent street 1s desirable. A neighborhood where 
predominates pool rooms, barber shops, restau- 
rants, metal shops and factories would not in- 
vite the attention of the average woman if she 
could secure her wants in a less objectionable 
environment. The very reason for the location 
of the country store at the crossroads applies 
with equal force to the retail store in the town 
or city. 


SELECTION AND ARRANGEMENT OF ELECTRICAL 
STORE. 


The layout of the store, the arrangement of 
the show window and the design of the front 
must receive careful study. To begin with, the 
place should look like a woman’s store and as 
little like a shop as possible. The front ought to 
be distinctive but not bizarre. If one show win- 
dow is planned it should be at the right of the 
entrance door, because people invariably turn 
and glance to the right. Make the first impres- 
sion effective. The first ten feet in the depth of 
your store has a value of 40% of your establish- 
ment and should be treated accordingly. The in- 
terior should not give the appearance of disorder 


*From a paper before the Tennessee Electrical Con- 
tractors’ and Dealers’ Association. 


and this can be avoided if the layout is such as 
to lend itself to cleanliness, assuming, of course, 
that it 1s somebody’s job to give the matter first 
aid. The slowest moving commodfties should be 
located near the front of the store and to the 
right of the entrance. Rapidly moving staples, 
such as lamps, flatirons, fuses, etc., should be lo- 
cated toward the rear, to reach which the cus- 
tomer must pass in range of practically all other 
merchandise. Wiring materials of an unsightly 
nature should not be conspicuous. 

The character of your store should be of the 
highest sort with somewhat of an atmosphere of 
refinement. The character of your goods should 
be no less so. Enough “junk” has’ been passed 
out to users of electric ware to retard the growth 
of any but the electrical business, and the elec- 
trical dealer has, in many cases, been just as 
guilty as the ignorant department and hardware 
storeman. If your store enjoys the confidence 
of the buyer it is Just as easy to sell an $8 flatiron 
as one for $5, and a lot more satisfactory. There 
is a lot more to running a business than the pur- 
pose of making money. The worth while mer- 
chant of today is concerned primarily with the 
desire to render a service to humanity in his con- 
tact with his customers and employes. Any busi- 
ness grounded on such a principle succeeds, and 
in so doing incidentally makes money—the great- 
er the service the more money. 

It has been said that the first policy of every 
store should be the attitude that “The customer 
is always right.” Of course, this is a dangerous 
position to advertise and as a hard and fast rule 
would prove impractical. As a fundamental 
theory any business with such a principle as the 
underlying basis for its general policy could not 
fail to win the confidence of its constituent trade. 


DEALER ETIIICS AND CO-OPERATION. 


It is a recognized fact that in this day and 
time a rose, no matter how beautiful, would blush 
unseen if its attractions remained unadvertised. 
Too many rose gardens are cultivated. An adver- 
tising campaign should be planned and carried’ 
out consistently. From time to time campaigns 
of one sort or another are indispensable to any 
business striving to keep its place in the sun. A 
harmonious relationship with competitors and 
proper consideration for the rights of others in- 
volved in the channel of distribution must not be 
disregarded. Surely it is good business to cul- 
tivate your competitor; to aid and assist him 
when need arises if for no other reason than that 
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of the Golden Rule. Your source of supply com- 
monly known, or ought to be, as your jobber, is 
as a rule the link between the dealer and manu- 
facturer. He is depended upon to maintain the 
relationships between all branches of the indus- 
try. The good jobber is, or ought to be, the 
balance wheel of the industry. In times of stress 
the jobber becomes the banker, and yet who is 
there among you who has not “fallen for” the 
siren of the cash house with its 5% saving on 
specials. 

Policy in handling repairs of appliances and 
maintaining guarantees must be based on a very 
fair and liberal plane. An earnest effort should 
be made to repair every appliance brought to the 
store with the least possible expense as a con- 
tribution toward developing confidence in the 
merit of anything electrical. 
antees or promises involves the question of com- 
mon honesty. - 

The personnel of your store, office and tele- 
phone staff makes for character and policy of the 
sort we are talking about only if it 1s selected 
with the greatest care. Designate the duties of 
each employe—install in them the spirit of serv- 
ice. Impress upon them the importance of treat- 
ing your customers in the manner they them- 
selves wish to be treated when they are cus- 
tomers. Such admonitions apply to the employer 
in double measure because sometimes he needs 
them more, and he is the example for his em- 
ployes. 

After all, conducting a retail store is a com- 
mercial science, a knowledge of which comes 
from a long but very interesting study in human 
nature, both our own and the other fellow’s. 


CUBA AS A MARKET FOR ELECTRIC 
LIGHTING FIXTURES. 


United States Now Has Little Competition to Fear 
in Meeting Demands of Cubans for Certain 
Standard and Ornamental Types. 


Cuba is an important field for the sale of elec- 
trical fixtures because of the increasing use of 
electricity on the island and of the comparatively 
slight development of the trade there up to the 
present, according to the foreign trade bureau 
of the Guaranty Trust Co. of New York. More- 
over, physical and social relations between Cuba 
and the United States tend to make the latter 
the natural source of supplies. Before the war 
the United States furnished more than three- 
fourths of Cuba's electrical supplies, and dur- 
ing the war furnished all of them. With the 
elimination of German rivalry, there 1s now no 
important competition, and with right methods 
the United States should continue to control the 
market for these goods. 

The largest cities, including Havana, Cienfue- 
gos, Santiago and Matanzas, are the best fields 
for the development of electrical trade. Day as 
well as night service is furnished in them alone. 
The trade in Havana has been most highly de- 
veloped and that city 1s practically the only one 
where both electrical fixtures and combination 
gas and electric fixtures are in demand. The 
other localities have no gas plants and therefore 
use fixtures designed only for electricity. The 


Maintaining guar- 


Vol. T7—No. 17. 


various sugar estates have their own electric 
power plants which furnish electricity for the 
sugar mills and also for the homes in their vicini- 
ties. 

In the smaller cities the fixtures used in the 
illumination of houses and stores commonly con- 
sist of drop lights with reflectors. The fixtures 
should be suitable for high ceilings, and for store 
use especially, and should be capable of lighting 
large spaces. In the larger localities some kind 
of chandelier is generally used, and the most 
popular is that covered with glass or crystal. 
The two-arm or four-arm pendant is in common 
use, with the arms and ceiling rod covered with 
glass and often different sorts of glass ornaments. 

More elaborate fixtures are found in the homes 
of the well-to-do, and in hotels and clubs. The 
designs vary widely according to the purchasing 
power and taste of the buyers. Most are made 
of crystal or crystal and bronze. Cubans are very 
fond of the ornate types of fixtures surrounded 
with ropes of crystal and numerous diamond or 
pencil-shaped pendants, etc. American designs 
are said to be suitable for Cuban trade, but our 
dealers must meet competition in price from the 
Spanish dealers. 

Supply dealers in Havana are selling American 
domes, indirect and semi-indirect fixtures, and 
table lamps. There are practically no manufac- 
turers of electrical goods in Cuba, and only a few 
minor concerns there make chandeliers and drop 
lights. 

Fixtures for store use are very crude in most 
places, and the buildings are old-fashioned. The 
merchants on the whole have been conservative 
about the introduction of modern fixtures. The 
newer stores, however, are using well-designed 
fixtures. 

Street lighting fixtures should find valuable 
markets in Cuba as many cities there are install- 
ing electric street-lighting systems for the first 
time. Other cities are bringing their antiquated 
systems up to date. Havana should be an espe- 
cially good market, for this municipality is pro- 
viding electric lights on all streets, 100-watt, gas- 
filled incandescent lamps being substituted fox 
the arc lamps previously in use. 

Electric fans are much used in season, In 
stores and restaurants the ceiling fan 1s most 
used, and because of the high ceilings an extra 
long pipe must be furnished. Any but the plain 
type of pipes must be imported. Wall or desk 
fans of 12 and 16-in. sizes are most common, 
but the market for 6-in. sizes is growing. Ameri- 
can fans are popular and the demand, especially 
for those not finished in the ordinary black 
enamel, is increasing. 


OPERATION AND CARE OF VEHICLE- 
TYPE BATTERIES. 


Circular No. 92 of the Bureau of Standards, 
Washington, D. C., has been prepared as a man- 
ual for the care and operation of vehicle bat- 
teries. Storage batteries are described in detail 
as to mechanical construction, chemical opera- 
tion and electrical performance. Curves illus- 
trate the various operating features of both the 
lead and nickel-iron types of batteries working 
at different charge and discharge rates. 
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How Manutacturers Can Increase 
Jobber Stock Turnover 


Appliance Manufacturer Solves Stock Delivery Problem for His 
Distributors Through Co-operation in Development and Use of 
Simple, Effective Sales Estimate and Manufacturing Schedule 


By W. B. PIERCE 


Eastern Sales Manager, Edison Electric Appliance Co. 


Last spring when the bankers sounded the 
signal for business to set its house in order, one 
_ of the vulnerable spots was the situation result- 
ing from the large accumulation of unfilled orders 
which jobbers had placed with manufacturers 
last year in the wild scramble to cover their re- 
quirements in the form of .future delivery com- 
mitments. It was impossible for any manufac- 
turer to produce and ship the first part of this 
year those orders which had been originally 
scheduled by the jobbers to be shipped in this 
period. Jobbers were anxious to get goods— 
they had placed their orders in such a manner— 
and the failure to get the goods as scheduled all 
tended to produce a rather confused situation. 

Another serious weakness in the business 
structure was the practice developed as an emer- 
gency measure under the stress of urgent de- 
mand, of placing so-called insurance orders; 
duplicating or triplicating the original order with 
other suppliers. From this it is evident that the 
wholesaler had not arranged for the inflow of 
material in the well-regulated manner so neces- 
sary to sound business and proper turnover. The 
inflow was not under control. 


DEVELOPMENT OF A JOBBERS STOCK AND RE- 
QUIREMENT SURVEY. 


An electrical manufacturer must have a sound 
basis of procedure for the inflow, production and 
outflow of this material. Three, four or six 
months in advance, depending on the market con- 
ditions from a purchasing and delivery stand- 
point, the sales department must definitely pre- 
pare a “sales estimate” of what it expects to sell 


during a certain quarter. This is a detailed sched- 
ule by items and catalog numbers. 

This sales estimate is taken by the manufac- 
turing department and modified where neces- 
sary by manufacturing conditions, and a manu- 
facturing schedule is then prepared. This esti- 
mate is used as a basis by the purchasing depart- ° 
ment in ordering material. Certain items must 
be anticipated even further in advance, espe- 
cially in such a market as we have been through. 
In a normal market the manufacturing turnover 
should be three or four times a year. 

The Edison Electric Appliance Co. uses a 
production unit of three months, or one-quarter 
year. Each quarter is laid out in advance, based 
on a sales estimate. Of course, the estimate 
is reviewed from month to month and may be 
modified as conditions develop, but it forms a 
definite method and basis of procedure. With- 
out this it would be impossible to regulate the 
business so as to secure the necessary turnover. 
In proposing a stock and requirement survey to 
the jobbers, therefore, it was simply suggesting 
to the jobbers that they adopt a plan which they 
had found not only successful but quite neces- 
sary to a well-regulated operation of business. 

Had we been able to make deliveries of accum- 
ulated schedules of unfilled orders about June 
1—had we been able to make deliveries on these 
orders with the shipping instructions as they then 
stood—the jobbers would not have been able 
to absorb them and would have been embar- 
rassed had we been able to do so. 

Not only were there a number of future de- 
livery orders scheduled for delivery during the 
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first months of the year, but there was a great 
‘accumulation of miscellaneous orders originally 
placed last year as immediate orders. And had 
we not been watching our shipments to give 
maximum distribution we certainly might have 
loaded up some of our customers so that they 
would not have been able to get more than one 
or two turnovers a year even if they had been 
able to finance their purchases. 

On the other hand, a review of the schedules 
indicated blank periods in which no delivery was 
planned for by the jobbers and also an unbal- 
anced variety or assortment of goods. , Some 
items were apparently much too high and some 
much too low. It was a combination of circum- 
stances arising out of trying business conditions 
that produced this situation. The problem was 
to remedy matters. 


REVIEWING AND RevistNG UNFILLED APPLIANCE 
ORDERS. 


Obviously, the thing to do was to ask the job- 
bers to carefully review all the orders they had 
on file with us and set down the items, such as 
flatirons, toasters, percolators, etc., represented 
by all these unfilled orders. A column was pro- 
vided for this in the survey chart which we de- 
veloped. It was also important to know just 
what goods were in transit. Another column 
was provided for this. Another column showed 
the stock on hand, and still another column 
showed the dealers’ orders being held by jobbers. 
This form is shown on the preceding page. 

Then we asked the jobbers to put down in the 
columns under June, July’ and August their 
“sales estimate” by items for each month. Most 
of our jobbers went a step further and put down 
their delivery requirements instead of, but based 
on, their sales estimates. The delivery require- 
ments were obviously the sales estimates modi- 
fied by stock on hand and in transit, and dealers’ 
orders holding. The jobbers that followed the 
latter plan authorized us to consider their deliv- 
ery ‘requirements on the chart as firm shipping 
instructions on all their orders, superseding all 
previous shipping instructions. And, on our 
part, in this way we were able to give them the 
maximum co-operation. 

Many of the jobbers were so well satisfied that 
they proposed to keep up the quarterly require- 
ment survey for themselves as well as for us, re- 
vised monthly, as a sound basis for operation and 
to so regulate the inflow of material that they will 
insure a good turnover. 


WHERE Sates Estimate PLAN Proves Its 
ECONOMIC VALUE. 


It is certainly a sound, well-regulated plan 
which provides for both the manufacturer and 
his group of distributors to operate as a unit— 
operating on the basis of carefully prepared quar- 
terly sales estimates. It will minimize the lost 
motion in the physical distribution of goods. It 
will enable the manufacturer to work more 
closely to the requirements of his outlets, giving 
them the maximum benefits of his production ef- 
forts. - 

If the jobbers feel that the aaiae are 
working to their particular requirements, and that 
they can depend on their receiving what they 
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want as needed, they can work to a closer and 
better schedule and a more rapid turnover. 

The ideal way to consider the jobbers in rela- 
tion to the manufacturer is as a co-operating 
trade unit—as one big business family. In fact, 
only in this way can be obtained the best results 
of mutual success. They have mutual and recip- 
rocal responsibilities. The manufacturer is 
greatly dependent on his distributing jobber out- 
lets. The jobber really represents the field 
branches of the manufacturer, and, in a sense, 
should be considered a part of the manufacturer's 
organization. 

A jobber’s prime function is to carry goods in 
local stock for the service of a group of dealers. 
Assuming efficient management, his net profits 
will come largely from his rate of turnover. The 
more lost motion between him and the manu- 
facturer that is eliminated, the more closely 
regulated and steady the inflow of his material, 
the better will be his stock condition and the 
better his turnover. 

To sum it all up, the jobbers are the sales 
organization of the manufacturers. Or, to put 
it the other way, the manufacturers are the job- 
bers’ manufacturing department. It is logical 
that the manufacturer should be interested in 
the problems and success of the jobber, and one 
of the most important is the turnover. 


MEASUREMENT OF DIFFUSE REFLEC- 
TION FACTORS. 


_ The nature of light reflection and the various 
methods used to measure reflection factors are 
discussed in Scientific Paper No. 391, recently is- 
sued by the Bureau of Standards, Washington, 
D. C., entitled “The Measurement of Diffuse Re- 
flection Factors, and a New Absolute Reflectom- 
eter,’ by A. H. Taylor. The complete theory and 
description of a new absolute reflectometer are 
presented. Thorough tests of the instrument 
show that it gives correct results. Five absolute 
methods of determining reflection factors are de- 
scribed, and experimental results: with this ip- 
strument and two other methods show excellent 
agreement. The reflection factor of a block of 
magnesium carbonate was found to be 90%, 
whereas the previously accepted value was 8o% 
The retlectometer is portable, and can be used to 
measure reflection factors of surfaces in situ. 


SAFETY FIRST ORGANIZATION AC- 
TIVITIES IN SEPTEMBER. 


The activities of the safety organization of the 
Public Service Co. of Northern Illinois Section 
of the National Electric Light Association last 
month comprised intermediate committee meet- 
ings in all of the districts. The committees are 
made up of the heads of departments and the 
special subject of discussion pertained to the 
supervision of work engaging the employes con- 
nected with the various departments. At the 
September meetings many details were gone into 
minutely. The scope of the safety movement 
has become very broad, engaging many corpora- 
tions and private enterprises and through publi- 
cations and in other ways information as to new 
methods of surmounting hazards is rapidly put 
into circulation. © ` 
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EDITORIAL COMMENT 


Bankers Realize Needs of Utilities 
= The months that have just passed have been 
among the most difficult in the history of many 
utility enterprises both large and small. With 
unexpected demands for service, with practically 
no equipment to be had, with fixed rates and 
dwindling margins of profit, and with demands 
for still further reductions in rates, the situation 
was not what would be considered promising. 
However, in many cases, temporary relief of 
some kind was granted, and enterprises were not 
forced to suspend operations. But the lowering 
of profits, together with the stringency of regula- 
tions, made the borrowing of money almost im- 
possible for many companies. 

Recognizing the seriousness of the situation, 
the National Electric Light Association under- 
took the task of enlisting aid to bring to light the 
conditions as they exist. These efforts have 
already produced results, and the Investment 
Bankers’ Association of America is commencing 
to take up a portion of the burden formerly car- 
ried by the utilities. This association has taken 
formal action in support of legitimate utility ex- 
pansion and undoubtedly will continue its efforts 
until the desired goal has been reached. It has 
been no small task to convince the bankers that 
they should lend their influence in support of the 
utilities, but when fully informed as to operating 
expenses, need of expansion, and influence of 
the utilities on the welfare of the country, they 
lost no time in assuming a share at least of the 
burden of educating the public to the fact that it 
is an economic necessity for the utilities to have 
sufficient working capital. It is to be hoped that 
other influential organizations will soon see fit to 
aid the campaign of education. 


Business Conditions and Prices 
-7 Returning to Normal 

Newspaper clippings and reports coming from 
various parts of the country bear evident indica- 
tions of a gradual return of conditions to nor- 
mal. These news items present views of the 
situation from a great variety of angles. Some 
tell of the slackening of demand for certain prod- 
ucts, almost always nonessentials or luxuries; 
Some tell of reorganizations of business enter- 
prises; some tell of settlement of rate litigations, 
while others .give favorable crop reports and 
other indications of prosperity. Looking at the 
situation as a whole it, appears that the public 


_ mind is returning somewhat to a normal state; 


people are getting over the idea of buying at any 


‘price, and are counting’ the cost and saving. 


It is evident that there will not be a food 
shortage, a clothing shortage or a serious coal 
shortage during the coming winter. However, 
there 1s, and probably will be for some time to 
come, a housing shortage of no mean propor- 
tions. Many homes must be built during the 
coming year and for several years to come, if 
the old standards are to be anywhere nearly 
maintained. The present saving sentiment, com- 
mencing to take hold of the public, is responding 
to this situation and much capital is going into 
permanent building construction. For one, two, 
three or more years an increasing amount prob- 
ably will go into such work, and the electrical 
industry will be called upon to care for a long 
list of new customers. 

The variety of demands that will be made 
upon the industry will cover all branches, manu- 
facture, construction, merchandising and serv- 
ice included. No single line will render all the 
service, and no one will reap all the profits. 
Handling the business will require the plant and 
staff of all, and, if cared for in the most eco- 
nomic manner, will require the close organiza- 
tion and co-operation of the entire industry. Sat- 
isfaction cannot be given by selling equipment 
that cannot be served with current, and 
neither can satisfaction be given by providing 
current without equipment to use it. Improve- 
ment and extensions in plant must be made in 
harmony with the increased business offered. 

If all parties interested will take up the work 
of informing the public of the great demands 
now being made on the industry, the ‘public will, 
to protect its own interests, divide its savings in 
a manner to allow for the investments required 
in utility properties. With the needs and de- 
mands for service, and the inevitable increased 
demands of the future, the business outlook of 
the central station seems assured. The investor 
will be more than willing; he will be anxious 
to place his money in such an enterprise. Along 
with growth of central-station business goes the 
construction of new lines, wiring of houses, sale 
of appliances, etc. Believing in your own work 
and telling your neighbor about the merits of 
service, about the demand for service, and about 
the needs of the industry will, in the end, bene- 
fit your neighbor, you, and the industry as a 
whole. : 
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THE WEEK’S NEWS 


Reports of Important Meetings, Developments and Other Happenings of the Electrical 
Industry and Its Allied Interests 


ELECTRICITY TO HELP SOLVE RAIL- 
ROAD PROBLEMS. 


Association of Railway Electrical Engineers Holds 
Convention and Equipment Exhibit in Chicago— 
Train Lighting Discussed. 


The twelfth annual convention of the Associa- 
tion of Railway Electrical Engineers was held at 
the Auditorium Hotel, Chicago, this week. Presi- 
dent L. S. Billau in his address referred to the 
increasing interest in the association and the im- 
portant part which the various established rail- 
road associations are taking in the operation of 
the railroads of this country. The problems to 
be met with are in a broad sense similar on a 
majority of the railroads. The standardization 
of practice and many of the details of equip- 
ment can with advantage be largely extended. 
There are new and serious problems facing the 
railroads today, he continued, in the solving of 
which electricity in one or more of its adapta- 
tions will play an important part. To meet new 
duties and increased responsibilities the Associa- 
tion of Railway Electrical Engineers must ex- 
pand and develop, and as a step in this direction 
consideration is being given to amalgamation 
with one of the sections of the American Rail- 
way Association. 

In its report the committee on illumination 
recommended the general use of the 50-watt 
Mazda “C” train-lighting lamp in place of the 
50-watt Mazda “B” lamp in view of the in- 
crease in illumination and the lower first cost. 
It was pointed out that on account of the high 
intrinsic brilliancy of the Mazda “C” lamp it 
should only be used with deep bowl reflectors 
or inclosing glassware. 


DISCUSS MERCHANDISING OF ELEC- 
TRICAL APPLIANCES. 


Empire State Gas and Electric Association Elects 
Officers and Listens to Interesting Papers 
on Live Subjects. 


The question as to whether or not central- 
station companies should sell electrical ap- 
pliances was one of the important subjects con- 
sidered at the sixteenth annual convention of the 
Empire State Gas and Electric Association, held 
at Utica, N. Y., Oct. 7-8. H. K. Stein, superin- 
tendent of the Genesee Light & Power Co., point- 
ed out in his paper on “Selling in a Small Com- 
munity” the gains to be made by withdrawing 
from the merchandising field, maintaining that 
this was the function of the contractor-dealers 
and should be left to them. G. I. Vincent, en- 
gineer of the Syracuse Lighting Co., discussed 
the subject from the other viewpoint, stating 
that he considered a well-developed system 


whereby the consumers have greater contact with 
the representatives of the utility companies of 
value. 

Other papers included the following: “Im- 
portance of Meter Testing,” by F. J. Murmann, 
superintendent of meters, Westchester Lighting 
Co.; “Service Charge Rate,” by A. Parshall, con- 
sulting engineer; “Financing Utility Properties,” 
by R. M. Searle, president of the Rochester Gas 
& Electric Corp.; “Office Location, Arrangement 
and Upkeep,” by S. J. Magee, vice-president of 
the Associated Gas & Electric Co.; “Office Work 
in a Small Company,” by Paul B. Murphy, treas- 
urer of the Potsdam Electric Light & Power 
Co. 

The election of officers resulted as follows: 
President, H. W. Peck, Adirondack Power & 
Light Co., Schenectady ; first vice-president, E. 
H. Rosenquest, New York City; second vice- 
president, E. H. Beals, Buffalo; treasurer, W. 
J. Welsh, Richmond Light & Railroad Co., 
Stapleton; secretary, C. H. B. Chapin, Grand 
Central Terminal building, New York City; 
executive committee, H. L. Mann, Buffalo; E. 
C. Scobell, Rochester; H. M. Brundage, New 
York City, and S. J. Magee, Ithaca. 


NEW JERSEY GOVERNOR APPOINTS 
NEW UTILITY BOARD. 


Removes Former Members, Charging Favoritism 
and Discrimination Toward Certain Utilities— 
Commissioners to Appeal. 


Following a series of hearings Governor Ed- 
wards of New Jersey tendered official notices 
to the members of the state board of public util- 
ity commissioners, Oct. 14, removing them 
from office. In his official statement, the out- 
standing charges are the failure to require the 
setting aside of adequate depreciation accounts, 
favoritism and bias toward the Public Service 
Corp. and its subsidiaries, delay in valuing the 
property of the Public Service Electric Co. and 
the Public Service Railway Co., fixing increased 
retroactive rates for the Public Service Electric 
Co., establishing seven rates on the lines of the 
Public Service Railway Co. in one year with- 
out sufficient reason, failure to recommend 
changes in the state utilities law shown to be 
necessary by experience, permitting diversion of 
proceeds of bond issues to the account of work- 
ing capital of certain state utilities, establishing 
unnecessarily long and extensive processes, re- 
tention of experts biased towards corporate in- 
terests, and discrimination in granting promptly 
applications of the public service companies and 
delaying decisions in other cases. 

The removal of the board had been expected 
and the commissioners are reported to have made 
plans for a fight on constitutional grounds to re- 
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gain their positions. The four commissioners 
removed, the appointees of former Governor 
Edge, are John W. Slocum, Long Branch, presi- 
dent; George F. Wright, Paterson; Harry L. 
Knight, Medford, and Andrew Gaul, Jr., Ridge- 
wood. 

The new board will be composed of five com- 
missioners, each with compensation of $7,500 a 
year. The governor has appointed three mem- 
bers of the new board as follows: James A. 
Hamill, Jersey City, lawyer’ former member of 
the state assembly; Arthur A. Quinn, Perth Am- 
boy, president of the state federation of labor, 
and former member of state assembly, and Col. 
Walter E. Whittemore, Newton, engineer, mem- 
ber of the State Highway Commission. The 
governor has called a special meeting of the 
Senate to act upon his nominations, and upon 
the convening of the session will announce the 
names of the other two members of the board. 


JOVIANS TO HOLD ANNUAL CONVEN- 
TION IN ST. LOUIS. 


Nov. 25-26 has been decided upon as the date 
of the eighteenth annual convention of the Jovian 
Order, the sessions to be held at the American 
Hotel Annex, St. Louis. The convention will 
consist of business meetings only, with regis- 
tration the forenoon of the first day. It is an- 
ticipated that this meeting will be the most im- 
portant annual gathering of the order, as the 
future conduct of the organization is to be defi- 
nitely decided upon at that time. Jupiter A. J. 
Binz, Houstor., Tex., is expecting large delega- 
tions of Jovians from different parts of the 
country. 


-ELECTRICAL INSPECTORS MEET IN 
PHILADELPHIA. ) 


Papers on Timely Subjects and Election of Officers 
Occupy Busy Two-Day Meeting of National 
Association. 


Changes in the National Electrical Code were 
presented and discussed from various angles at 
the joint meeting of the National Association of 
Electrical Inspectors and the Electrical Confer- 
ence held Oct. 12-13, at Philadelphia. Con- 
siderable interest was evidenced in the changes, 
particularly as they affect inspection work and 
as they may be subject to varying interpretation. 

Dana Pierce, vice-president of the Underwrit- 
ers’ Laboratories, gave an interesting and in- 
structive talk dealing with the problems of in- 
spection as met by the laboratories. A. R. Small, 
also of the Underwriters’ Laboratories, discussed 
other features of inspection, dealing particularly 
with approved devices. “Safety to Life” was 
the subject of a talk by Dr. M. G. Lloyd of the 
Bureau of Standards. Life hazards merit con- 
sideration, as well as fire hazards, in inspection 
work. 

The National Electric Light Association was 
represented at the meeting by W. J. Canada, who 
discussed neutral grounding, rules and various 
situations where the work of the inspectors and 
the association meets. The following officers 
were elected for the ensuing year: President, 
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Washington Devereux, Philadelphia; vice-presi- 
dent, Mortimer B. Gleeson, Philadelphia; secre- 
tary, Thomas H. Day, Hartford, Conn. ; assistant 
secretary, Richard J. Forsyth, Greenfield, Mass.: 
corresponding secretary, A. H. Lilley, philadel- 
phia; treasurer, J. W. Kelly, Camden, N. J., 
and chairman of the executive committee, J. C. 
Forsyth, New York City. 


TO LAUNCH ORGANIZATION FOR IN- 
DUSTRY CO-OPERATION. 


Conference Club Dissolved—Outgrowth Will ‘Be 
New Organization Representing Different 
Branches of Electrical Field. 


The last meeting of the Conference Club was 
held at White Sulphur Springs, W. Va., on Sept. 
30 and Oct. 1-2, the principal matter under con- 
sideration being the formulation of plans for an 
electrical industry conference or forum as pre- 
sented at the club meeting in New York City last 
January. Those present expressed themselves 
intent on securing the industry’s adoption of the 
Conference Club idea, and concluded that prog- 
ress would be more rapid if the work of the 
club were continued along somewhat different 
lines. 

The meeting expressed itself as favoring the 
creation of a committee representative of the 
entire industry to further the work of organ- 
izing a permanent industry conference. It left 
the matter of creating this committee in the 
hands of L. K. Comstock, the club president, and 
then formally withdrew from the field of activity. 

In commenting upon this action, one of the 
members made the following statement: “If the 
new body, as yet unnamed and without organic 
substance, ever becomes a reality, it will take its 
being from no single branch or element of the 
industry but from the industry as a whole. And 
that is precisely the manner in which such an or- 
ganization should come into existence if it is to 
become in the future the far-seeing instrument 
for effective industry co-operation which not only 
the members of the Conference Club but many 
thinking men in other branches of the industry 
have been dreaming. The Conference Club has 
given its life that its faith may live.” 


SCHEDULE OF MEETINGS FOR PHILA- 
DELPHIA SECTION, A. I. S. E. E. 


The following papers have been scheduled for 
the Philadelphia Section, Association of Iron 
and Steel Electrical Engineers, for the 1920-21 
season: Nov. 6, “Electric Heat Treatment— 
Present Practices and Future Possibilities,’ by 
George P. Mills, electrical engineer, Electric 
Furnace Co., Philadelphia; J. R. Bower, assistant 
master mechanic, American Car & Foundry Co., 
Berwick, Pa., and James E. Wilson, superin- 
tendent electrical department, Treadwell Engi- 
neering Co., Easton, Pa. Dec. 4, “Instruction in 
the Care, Use and Inspection of Flexible Steel 
Cables,” by H. C. Boynton, metallurgist, and W. 
Voigtlander, assistant engineer, John A. Roeb- 
ling’s Sons Co., Trenton, N. J. Jan. 8, “Power- 
Factor Correction and Its Relation to Plant Op- 
eration,’ by P. T. Vanderwaart, electrical en- 
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gineer, New Jersey Zinc Co. of Pennsylvania, 
Palmerton, Pa. Feb. 5, ““Review of Cost of Roll- 
ing Steel in Various Mills,” by G. E. Stoltz, en- 
gineer in charge, steel mill division of the gen- 
eral engineering department, Westinghouse Elec- 
tric & Manufacturing Co., East Pittsburgh, Pa. 
March 5, “Methods Used to Insure Continuity 
of Service,” by E. D. Sibley, Metropolitan Edison 
Co., Reading, Pa. April 4, “Generation of Power 
in Steel Mills,” by D. M. Petty, superintendent 
electrical department, Lehigh plant of the Beth- 
lehem Steel Co., Bethlehem, Pa. May 2, “Gen- 
eral Ideas and Discussion.” 


DR. STEINMETZ DISCUSSES CAUSES 
AND EFFECTS OF LIGHTNING. 


Voltages, Currents and Energy of the Stroke Are 
Assigned Probable Values in a Talk Before 
Engineering Societies. 


The old theory that lightning is a simple spark 
discharge, like the discharge of a condenser, from 
the clouds to the earth cannot be made to stand in 
the face of present-day knowledge of the numeri- 
cal quantities involved, according to the state- 
ments made and the figures given by Dr. Charles 
P. Steinmetz in his talk in Chicago, Oct. 20, given 
under the auspices of the Western Society of 
Engineers and the American Institute of Elec- 
trical Engineers. Assuming a cloud one-half 
mile square floating at a distance of 2000 to 3000 
ft. from the earth, it was shown that the voltage 
to cause a spark discharge from cloud to earth 
would be beyond all reason. The energy of such 
a spark, lasting for only a small fraction of a 
second, would amount to 7,000,000,000 ft-lbs., or 
to 3000 hp-hrs. 

Experience has shown that not to exceed 1% 
of the lightning discharges take place between 
clouds and the earth, most discharges being be- 
tween clouds and within a single cloud.. These 
flashes are often from one to two miles in length 
and are progressive in nature. That is, they 
start with the puncturing of a short space; pos- 
sibly 20 or 30 ft., and spread until the potentials 
are equalized to a value corresponding to the 
voltage required to maintain the discharge. The 
period of time occupied by a discharge 1s quite 
short, being estimated at from 0.00001 to possi- 
bly 0.25 second for the slower-acting flashes of 
more uniform potential distribution. 

Dr. Steinmetz stated that only a fraction of 
the lightning disturbances on electric circuits were 
due to direct strokes, the troubles encountered 
resulting from induced voltages that have values 
of possibly 500,000 to 1,000,000. Lightning 
troubles are noted to increase with the extent of 
the system, the most troubles being met in sys- 
tems of such an extent as to require 30,000 to 
50,000 volts for transmission. “Larger systems 
using 100,000 volts or more seem to be quite 
immune from trouble. The cause for this con- 
dition was attributed to the fact that insulation 
of the high-voltage lines was capable of standing 
the disturbances induced bv lightning discharges, 
these disturbances being effective only for short 
intervals and being of about the same order of 
magnitude as the insulator capacities. 

The method of accumulating a charge of 50,- 
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000,000 volts or possibly twice this value on a 
cloud was explained as involving an initial charge 
on small particles of condensed moisture, the 
initial charge being due to the position of the 
cloud with respect to the earth. It was explained 
that the earth was surrounded by an electrostatic 
field with a gradient outward from the surface. 
Moisture condensing at a distance of one-half 
mile from the earth would be in a field at a poten- 
tial of 100,000 volts to earth and would assume 
a charge corresporftding to this potential. By 
collecting into larger particles the charge would 
be accumulated until values of 50,000,000 volts 
or more would be reached when drops of rain 
were finally formed. Inequalities of 1 or 2% of 
this value, between sections of a cloud quite close 
together, would suffice to cause a local discharge 
which would result in a redistribution of poten- 
tials and probably in an extended flash. 

From the effects of direct strokes it has been 
estimated that the flow of current may be any- 
where from 1000 to 100,000 amperes, these esti- 
mates being based on the size conductors that 
have been melted during the discharge of a stroke 
to ground. The illuminating effect of lightning 
was used to estimate the quantity of energy in- 
volved. The spectrum and efficiency of illumi- 
nating sources of similar characteristics being 
considered, it was shown that the light energy of 
a flash might be equivalent to 10 hp-hrs. The 
light efficiency being only about 1%, it is evident 
that this estimate of total energy corresponds to 
the one given previously. 

Numerous lantern-slide illustrations of light- 
ning flashes were shown and discussed. After 
the formal talk was completed, Dr. Steinmetz 
answered questions and discussed heat lightning 
and special cases observed by himself and others. 
Dr. Steinmetz gave an interesting talk Thursday 
noon after the luncheon of the Electric Club of 
Chicago, using as his subject the coal and hydro- 
electric resources of the country. 


NEW YORK ELECTRICAL LEAGUE RE- 
SUMES MEETINGS. 


The New York Electrical League resumed its 
monthly luncheons at the Hotel Astor, New 
York City, Oct. 13, with an attendance of over 
150 members and guests. Alfred W. McCann, 
food expert of the New York Globe, was the 
principal speaker. 


BANKERS’ ASSOCIATION ACTS ON 
UTILITY SITUATION. 


Recognizes Need for Co-operation Between Oper- 
ators, Investors and Regulating Authorities, 
in Order That Expansion May Be Made. 


Urgent need of funds to care for the growing 
demands for utility service and the greatly in- 
creased costs of new construction has brought 
the banking and utility interests of the country 
into closer touch with each other during past 
months than ever before. The National Electric 
Light Association and others have worked with 
the banking and investment organizations of 
the country in an: effort to make clear the actual 
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financial conditions involved in utility develop- 
ment and operation. It seems that the efforts ex- 
pended have not been entirely in vain, since the 
board of governors of the Investment Bankers’ 
Association of America has seen fit to take for- 
mal action looking toward the easing of the bur- 
dens of over-stringent public regulation. 

This action has, for the present, taken the form 
of the following resolution sent to the governors 
and regulating authorities in various states: 


Whereas, sound and constantly expanding public 
utilities are essential to the welfare and prosperity of 
the communities served; 

Whereas, the conditions resulting from the war have 
increased the costs of utility operation and of new 
money required for expansion, and prevented the 
growth of utility service to meet the increasing re- 
quirements of the public and of industry ; 

Whereas, there is a recognized shortage of electrical 
power, and it is of vital importance to the industries 
of the country that means be found for providing 
additional power supply; 

Whereas, the street railway systems are so tied into 
the business of the nation that their rehabilitation, 
maintenance and growth must be permitted and pro- 
vided by the public dependent on their efficient serv- 
ice ; 
Whereas, the telephone and telegraph have become so 
important in our daily business and social life that 
they must.extend their service daily to meet the pub- 
lic demands; 

Whereas, the diminishing coal resources and the in- 
creasing demands on the oil supplies throw additional 
burdens on the gas industries which can be met only 
by their expansion ; 

Therefore be it resolved, that it is the sense of the 
board of governors of the Investment Bankers’ Asso- 
ciation of America’that there should be co-operation 
between the investment bankers and the owners an 
operators of utilities and the regulating officials, in 
laying before the public full information respecting the 
vital importance of prompt and continuing expansion 
of all kinds of utility service, and in encouraging such 
utility regulation as will provide sound credit as the 
basis for financing, to the end that the investing pub- 
lic may provide the necessary funds by investment 1i 


sound public utility securities ; , ! 
Be it further resolved, that copies of this resolution 


be sent to the governors and the regulating authorities 
of the several states. 


— 


ENGINEERS. TỌ STUDY ELECTRICAL 
INSULATION PROBLEMS. 


The National Research Council has entered 
-into an extensive campaign to investigate the 
-principles of insulation, a matter of vital im- 
‘portance to the electrical trade and to its con- 
sumers. A meeting of the council's insulation 
committee was held recently in New York City, 
F. B. Jewett, chairman of the committee, pre- 
siding. 

For some time past the National Research 
Council has been endeavoring to formulate a 
practical plan whereby co-operation between the 
universities, the industries and the National Re- 
search Council might be accomplished in at- 
tacking the problems involved in fundamental re- 
‘search upon insulating materials. 

; 


REPRESENTATIVES OF A. I. E. E. ON 
ENGINEERING COUNCIL. 


At the meeting of the board of directors of 
American Institute of Electrical Engineers held 
in Philadelphia, Oct. 8, the following 12 mem- 
bers were appointed as the official representa- 
tives of the Institute upon the American Engi- 
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neering Council, which is the governing body 
of the Federated American Engineering So- 


cieties, for the term beginning Jan. I, 1921,- 


and also to represent the Institute at the or- 
ganization meeting to be held in Washington, 
Nov. 18-19: Comfort A. Adams, Cambridge, 
Mass.; A. W. Berresford, Milwaukee; H. W. 
Buck, New York City; F. L. Hutchinson, New 
York City; W. A. Layman, St. Louis; William 
McClellan, Philadelphia; L. F. Morehouse, New 
York City; L. T. Robinson, Schenectady, N. 
Y.: Charles S. Ruffner, New York City ; Charles 
F. Scott, New Haven, Conn.; L. B. Stillwell, 
New York City, and Calvert Townley, New 
York City. i i 


PUBLIC POLICY COMMITTEE TO 
HOLD MEETING. 


The public’ policy committee of the National 
Electric Light Association will meet Nov. 4 at 
the Engineering Societies building, 33 West 39th 
street, New York City. Sessions will be held 
morning and afternoon, and will be called to 
order by S. Z. Mitchell, chairman of the com- 
mittee. | 


s 


POWER AND ELECTRICAL FEATURES 
AT MARINE EXPOSITION. 


Electrical Equipment Used on Modern Ships Is 
Shown in Great Variety—Electrical Manu- 
facturers Well Represented. 


Many exhibits of interest to the electrical and 
power-plant industries were to be seen at the Na- 
tional Marine Exposition held under the 


auspices of the National Marine League of 


the United States of America at the Coliseum, 
Chicago, Oct. 18-23. One of the largest exhibits 
at the show was prepared by the General Electric 
Co., Schenectady, N. Y., and displayed various 
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Mode! Diesel-Electric Plant for Ship-Propulsion Service 
Exhibited at Marine Show. 


marine electrical equipments and ship-propulsion 


devices. A full size turbine runner, rated at 
2500 hp., and the greater portion of the reduc- 
ing gear for connection to the shaft were shown. 
A model of a complete Diesel engine connected 


to an electric generator, shown in the accompany- 
ing illustration, was also on exhibition. A small 
motor driving a propeller in a tank of water 


served to show the completion of the propulsion 
scheme, the entire plant comprising a Diesel 
engine, generator, switching equipment and con- 
trols, motor and propeller. ‘An engine-driven 
generator set, with portions of the engine cut 


65C i ELECTRICAL REVIEW 


away, switchboards, marine motors, magnetic 
brakes, searchlights and other electrical devices 
were included in the exhibit. 

A complete oil-burning engine of the marine 
type, suitable also for stationary use, was on dis- 
play in the booth of Fairbanks, Morse & Co., 
Chicago. This engine attracted much atten- 
tion, showing the keen interest being taken in 
the development of this type of prime mover. 

Todd mechanical oil burners, made by the 
White Fuel Oil Engineering Co., New York 
City, were on display in another booth. One 
complete burner for a 450-hp. boiler was shown 
assembled and ready to install. 

An interesting display of motors by the Elec- 
tro Dynamic Co., Bayonne, N. J., presented sev- 
eral styles of motor equipment for marine serv- 
ice. Practically all of the models shown would 
be suitable for land service in locations requiring 
rugged construction or where objectionable sur- 
roundings have to be overcome. The New York 
Engineering Co., New York City, displayed a 
model of the Ludlum water-tube marine boiler 
which is now finding fields of application in vari- 
ous classes of land service as well as on the 
water. An electric rivet heater was in service 
in the booth of the American Car & Foundry 
Co., New York City. 

Information on traveling water screens, elec- 
tric coal and ash hoists, and other power-plant 
questions was being given at the booth of the 
Link Belt Co., Chicago. Motor-operated pack- 
age conveyors and hoists were demonstrated by 
the Brown Portable Conveying Machinery Co., 
Chicago., and three-wheel storage-battery trac- 
tors were shown by the Mercury Manufactur- 
ing Co., Chicago. Self-contained turbine-gen- 
erator units in sizes from 500 watts to 5 kw. 
were displayed by the Pyle-National Co., Chi- 
cago. These units are being used on locomo- 
tives for train lighting and in many isolated 
plants for night service as well as in marine 
service. The units are inclosed and suitable 
for mounting in all kinds of locations. 

Lighting equipment for marine and other 
services was displayed by the Benjamin Electric 
Manufacturing Co., Chicago. Fittings, fixtures, 
weatherproof globes and many other devices were 
included in the exhibit. John A. Roeblings 
Sons Co., Trenton, N. J., had an exhibit of wire, 
cable rope, etc., and exhibits of valves were 
shown by the Crane Co., Chicago; D. T. Williams 
Valve Co., Cincinnati, O., and by Lunkenheimer 
Co., Cincinnati, O. The Atlas soot blower was 
exhibited by the Atlas Soot Blower Co., New 
York City., and motor-operated CO, refrigerators 


=: were shown by the Kroeschell Brothers Ice Ma- 


chine Co., Chicago. Packing, gaskets and me- 
chanical rubber goods of all kinds for power- 
plant service were displayed in great variety by 
the United States Rubber Co., Akron, O. 

The Texas Co., New York City, had on ex- 
hibit a large number of samples of oil for almost 
every conceivable purpose. Cylinder oils, motor 
oils, wire-rope oils, fuel oils, o1l-engine oils, and 
many others were included in the list. 

R. G. Hollaman, Brooklyn, N. Y., is presi- 
dent of the National Marine League of the 
United States of America; A. A. MacKinnon, 
Brooklyn, N. Y., is vice-president, and Capt. J. 


Vol. 77—No. 11. 


A. H. Dressel, New York City, who was in 
charge of the exposition, is general superintend- 
ent. 


SPEAKERS HONOR MEMORY OF 
GEORGE WESTINGHOUSE. 


At a meeting at the Westinghouse Club, Wil- 
kinsburg, Pa., Oct. 6, to commemorate the 74th 
birthday of the late George Westinghouse, Col. 
H. G. Prout, a life-long friend of the inventor, 
told of his personal attributes and many achieve- 
ments. The speaker was introduced by E. M. 
Herr, president of the Westinghouse Electric & 
Manufacturing Co. The purpose of the talk was 
to give a picture of the individual, bringing for- 
ward his principal characteristics, physical, in- 
tellectual and spiritual. To that end quite a 
number of anecdotes were introduced and also 
some reminiscences contributed by some of the 
oldest foremen in the employ of the companies, 
showing how human Mr. Westinghouse was and 
how close his sympathy with the men in his 
employ. An effort was made to indicate the 
great outstanding qualities of imagination, forti- 
tude, persistence and energy, and a striking pic- 
ture was given of his enormous productive ca- 
pacity, as shown by the great number and variety 
of his inventions and also by the great number 
of concerns he organized and carried on simul- 
taneously. 


SUPPLY JOBBERS’ ASSOCIATION TO 
MEET IN CLEVELAND. 


The semi-annual meeting of the Electrical 
Supply Jobbers’ Association will be held Nov. 


17-19, at Cleveland. During the convention head- 


quarters will be maintained at the Hotel Cleve- 
land. | 


NEW YORK SECTION, A. I. E. E., TO DIS- 
CUSS POWER PROBLEMS. 


Because the date for holding the regular 
monthly meeting of the New York Section, 
American Institute of Electrical Engineers, falls 
on Nov. 26, the evening following Thanksgiving 
Day, it has been decided to postpone the meet- 
ing until Friday evening, Dec. 3. The subject 
to be considered is the “American Power Prob- 
lem,” and it will be a joint meeting with the 
Metropolitan Section of the American Society 
of Mechanical Engineers. 


NEBRASKA COMMISSION IS GIVEN IN- 
CREASED POWERS. 


By a vote of the people taken at a special elec- 
tion held last month citizens of Nebraska adopted 
4I amendments to the state constitution. The 
commission regulating public utilities of the state 
is given largely increased powers under the 
amendment. One provides that every public 
utility corporation or common carrier doing busi- 
ness in Nebraska shall report, under oath, to the 
commission on all such matters as it may require. 
The purpose of this is to facilitate public regula- 
tion. It was opposed by municipal ownership 
advocates because this will enable the commis- 
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sion to do what has long been deemed desirable ; 
that 1s, to require municipally owned corpora- 
tions to make reports on the same forms which 
experience has shown the commission are neces- 
sary from all utilities in order that a truthful re- 
port of their operations may be available for pub- 
lic inspection. The amendment carried by a vote 
of four to one. 

Another important amendment to the constitu- 
tion creates an industrial commission much after 
that of Kansas, which is intended to provide a 
means by which strikes may be prevented in the 
public service or wherever the welfare of the 
public is involved. The commission will have the 
power to investigate, require the submission to 
it of all such controversies where the public serv- 
ice is endangered, and is given the right to de- 
termine the issues of the controversies. 


MEETING OF A. I. E. E. TO BE HELD IN 
CHICAGO. 


The regular November meeting of the Ameri- 
can Institute of Electrical Engineers will be held 
at the City Club, Chicago, Nov. 12, under the 
auspices of the protective devices committee. 
The electrical section of the Western Society 
of Electrical Engineers has been invited to 
participate in the proceedings. The following 
papers will be presented: “Lightning Arrester 
Spark Gaps,” by Chester T. Allcutt; “Life and 
Performance Tests of Lightning Arresters,” by 
N. A. Longee; “Studies in Lightning Protection 
on 4000-Volt Circuits,” by D. W. Roper, and 
“Electrostatic Condensers,” by V. E. Goodwin. 


SMALL STOCKHOLDERS IN A. T. & T. 
CO. RAPIDLY INCREASING. 


Campany Has Wider Distribution of Ownership 
Than Any Other Corporation—One-fourth of 
Employes Are Stockholders. 


H. B. Thayer, president of the American Tele- 
phone & Telegraph Co., New York City, sent out 
the following statement to the stockholders of 
the company on Oct. 15: 

“That the ownership of the American Tele- 
phone & Telegraph Co. is becoming more and 
more national and representative is shown by 
the latest analysis of the records of stockholders 
of the corporation. Not only are the propor- 
tions of stockholders in the various sections of 
the country becoming more equalized but the 
proportion of small stockholders is increasing 
rapidly. Of all American corporations this com- 
pany is third in the amount of stock outstanding, 
but it is first in number of holders of common 
stock. Of the big corporations it has, perhaps, 
the widest distribution of ownership and the 
smallest average holdings per stockholder. There 
are now over 135,000 recorded owners of the 
company’s stock and the average holdings are less 
than $3300. : 

“Another interesting development is the en- 
trance in the last four years of a large body of 
employe stockholders. Under an easy payment 
plan which the company announced to employes 
Jan. 1, 1915, and an extension to this plan in 
March, 1916, over 23,400 of those purchasing 


shares continue to hold stock. On Dec. 1, 1919, | 


a new offer of stock was made under which any 
employe of at least one year’s service could pur- 
chase a limited number of shares, paying for them 
at the rate of $3 per share per month. This offer 
has proved very popular; 46,126 employes in 
August, 1920, were making payments on 184,580 
shares, an average of four shares each. It is 
probably that 25% of the stockholders will be 
employes and 25% of the employes will be stock- 
holders when the employes now purchasing stock 
finish paying their installments.” 


CHICAGO CAMPAIGN TO CONSERVE 
COAL THIS WINTER. 


The Chicago Association of Commerce made 
its first move last month in a campaign to get 
that city through the winter months without 
serious suffering from lack of ‘coal in homes 
and factories. With this object in view the coal 
committee of the association decided to designate 
Sept. 25 as “Coal Tag Day” to impress upon the 
people the necessity of saving coal. To make the 
appeal popular 150,000 tags were printed, minia- 


Save “W 
Electricity ! 


We must 


SAVE 
COAL 


— 
c par 
CASO association Of €? 


Tag Used bv Chicago Association of Commerce in Effort 
to Save Coal. 


ture coal scuttles being inscribed on one side 
with the words, “Save Electricity. We Must 
Save Coal,” and on the other side, “Save Gas. 
We Must Save Coal.” The distribution of the 
tags was made through 1000 boy scouts stationed 


at street intersections in the loop and at fre- — 


quented corners throughout the city giving the 
tags free to passersby. Another method of dis- 
tribution was through the industrial companies 
of the city, manufacturing and other plants, that 
are big users of coal for light and power. 

From the comment of those who were tagged 
it was clear to those who studied the undertaking 
that the lesson was being driven home, and that 
the public generally was really impressed with 
the seriousness of the situation and the necessity 
of everyone helping in its solution. 


DATA ON ELECTRIC MOTOR TRUCKS 
IN NEW YORK CITY. 


Statistics presented in chart form at the elec- 
tric vehicle division of the New York Elec- 
trical Show indicate that electric motor trucks 
enjoy long lives, at least in New York City. For 
example, there are five of these vehicles owned 
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by the Tiffany & Gorham companies which have 
been in regular service for over 22 years. In 
the metropolitan district there are 74 electric 
trucks 15 years old and still going. Ten-year 
service records are held by 395 trucks, while 
2448 are five years old and 2889 are now four 
years old. 

As there are now a total of 4475 electric motor 
trucks in the metropolitan district, the figures 
from which the above are taken mean that over 
half of them have been in service for five years 
and approximately 65% of the total have been 
in service from 5 to 22 years. Another interest- 
ing fact shown in the statistics is that in the last 
17 years the cost of electrical energy for charg- 
ing batteries of electric trucks in the metropolitan 
district has decreased 60%, while in the same 
period the price of gasoline has advanced 155%. 


GEAR MANUFACTURERS TO DISCUSS 
STANDARDIZATION. 


Standardization and costs are closely related, 
and for this reason will be the principal subjects 
discussed at the semi-annual meeting of the 
American Gear Manufacturers Association, to 
be held at Monhonk Lake, N. Y., Oct. 27-29. 
Among the speakers will be P. G. Agnew, secre- 
tary of the American Engineering Standards 
Committee, and Calvin W. Rice, secretary of the 
American Society of Mechanical Engineers, both 
of whom will speak on “Standardization”; C. L. 
Collins, president of the Reliance Electric & En- 
gineering Co., and past president of the Electric 
Power Club, whose. subject will be “Industry 
Organization,’ and Christopher Haigh, super- 
visor of costs, General Electric Co., who will 
describe the “Machine Rate Method of Distribut- 
ing Expense.” At a banquet to be held Oct. 28, 
Charles W. Woodward, vice-president of the 
Hydraulic Pressed Steel Co., will speak on “The 
Human Element in Industry.” 


HYDROELECTRIC PLANT TO BE CON- 
STRUCTED IN ARIZONA. 


One of the largest hydroelectric and irrigation 
projects in the Southwest is to be undertaken 
near Planet, Ariz., by the Stone Consolidated 
Copper Co., as shown by surveys which it has 
just filed with the state authorities. It is planned 
to construct a dam across the Big Wilhams fork 
of the Colorado river at a point near Planet and 
to impound a sufficient supply of water to irri- 
gate 276,000 acres of desert land. The storage 
supply of water also will be used for generating 
electric power for operating the mines and in- 
dustries of a big scope of territory. The Stone 
Consolidated Copper Co. has been at work on its 
preliminary plans for the project for some time 
and construction work will be started soon. 


NORWEGIAN TELEPHONE COMPANY 
ORGANIZED BY AMERICANS. 


The International Western Electric Co. has 
completed the organization of a Norwegian cor- 
poration to handle all of its Scandinavian busi- 
ness. It will be known as the Western Electric 
Norsk Aktiesekskap. Its headquarters are lo- 
cated in Christiania. E. A. Brofos, who has 


ELECTRICAL REVIEW 


Vol. T7—No. 11, 


been representing the Western Electric Co. in 
Northern Europe for several years, has been ap- 
pointed manager of the new concern. The Nor- 
wegian company has already succeeded in secur- 
ing several large contracts. One of them covers 
the supply and installation in Christiania of a 


full automatic telephone system consisting of 


31,000 subscriber lines. It has also closed nego- 
tiations for the installation of an automatic sys- 
tem in Copenhagen for the Danish government. 


SCHENECTADY SECTION HEARS PA- 
PER ON ICE PROBLEMS. 


“Some Ice Problems and Their Solutions” was 
the title of a paper read before the Schenectady 
Section, American Institute of Electrical Engi- 
neers, Oct. 15, by John Murphy, electrical en- 
gineer, Dominion of Canada, Department of 
Railways and Canals, Ottawa. He demonstrated 
by means of motion pictures experiments show- 
ing how anchor ice is formed and how hydro- 
electric plant operators can overcome the conse- 
aaa difficulties by the proper application of 

eat. 


SALT LAKE CITY CHOSEN FOR 1921 
CONVENTION, A. I. E. E. 


Announcement has been made by the board of 
directors of the American Institute of Electrical 
Engineers that the 1921 annual convention of 
the association will be held jointly with the Pa- 
cific Coast convention at Salt Lake City, Utah, 
during the week commencing June 20. The prin- 
cipal argument in favor of combining the two 
conventions, as advanced at the Portland (Ore.) 
convention in July last, was the desirability of 
bringing the eastern and western members of 
the Institute together occasionally for an inter- 
change of ideas, instead of holding the annual 
convention in the eastern portion of the country, 
attended by very few of the far western mem- 
bers, and the Pacific Coast convention, attended 
by only a few eastern members. 


COMING CONVENTIONS. 


Electrical Supply Jobbers’ Association of the Pacific 
Coast. Quarterly meeting, Del Monte, Cal., Oct. 21-24. 


National Association of Railway and Utilities Com- 
missioners. Annual convention in the board room of 
the Interstate Commerce Commission, Washington, 
D. C., Nov. 9-12. 

American Institute of Electrical Engineers. Meeting 
in Chicago Nov. 12 under auspices of the Protective 
Devices Committee. Secretary, F. L. Hutchinson, 33 
West 39th street, New York City. 
© Electric Power Club. Fall meeting. Hot Springs, 
Va.. Nov. 15-18. Headquarters, Homestead Hotel. Sec- 
retary, C. H. Roth, Adams and Loomis streets, Chicago. 

Electrical Supply Jobbers Association. Semi-annual 
meeting, Cleveland, Nov. 17-19. Headquarters, Hotel 
Cleveland. Secretary, Franklin Overbagh, 411 South 
Clinton street, Chicago. 

Southeastern Geographic Division of the National 
Electric Light Association. Annual convention, Miami, 
Fla., Nov. 17-19. Secretary, Charles A. Collier, At- 
lanta, Ga. 

Jovian Order. Annual convention, St. Louis, Nov. 
25-26. Headquarters, American Hotel Annex. 

American Institute of Chemical Engineers. Winter 
meeting, New Orleans, La., Dec. 6-9. Headquarters, St. 
Charles Hotel. Secretary, John C. Olsen, Polytechnic 
Institute, Brooklyn, N. Y. 
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COMMERCIAL PRACTICE 


New-Business Methods, Policies, Rates and Kindred Central-Staticn Matters for the 
Man Engaged in Selling Electricity 


PUBLICITY CAMPAIGN FOR THE 
ELECTRICAL INDUSTRY. 


National Electric Light Association Inaugurates 
General Good-Will Campaign—Co-operation 
of Electrical Manufacturers Assured. 


- Among the problems facing the electric light 
and power industry today are those of finance and 
regulation. Executives and influential men in- 
timately associated with and deeply interested in 
the electrical industry invariably state that the 
present single outstanding need of the electric 
light and power industry is the securing of ade- 
quate financial support for extensions of plant 
and transmission equipment. With this end in 
view conferences with investment bankers, in- 
surance companies, electrical manufacturers and 
the press have resulted in the beginning of a na- 
tional campaign of information and education 
which it is expected will produce satisfactory 
results. 

- The.‘electric light and power companies are 
in the hands of the public ; they are in a peculiar 
position, as they are dependent upon the pub- 
lic for patronage and at the same time. rely 
upon such patronage to fix the rates they can 
charge for service and to frame the rules and 
regulations under which they shall give service: 
This power of the public is vested in state or 
municipal regulatory bodies. In the United 
states, 45 of the 48 states have regulatory com- 
missions, practically all of which are empowered 
to control both the service and rates of electric 
light and power companies. These commissions 
invariably act for what they consider to be the 
best interests of the public. In this they neces- 
sarily are governed by the wishes of the public 
as they, the commissions, interpret them. 
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The solution of the problem, therefore, is fun- 
damental. It is the enlightenment of the public 
so that it will understand not only generally, but 
specifically, every important phase of the electric 
hight and power industry. With this object in 
view the National Electric Light Association has 
inaugurated a campaign to acquaint the general 
public and present and prospective stockholders 
of utility securities with every element of the 
electric light and power industry. A campaign 
extending over at least a year has been de- 
vised and a figure known as “Kilo Watt” adopted 
for use in pamphlet form, or for general adver- 
tising, as a medium and point of contact with 
the housewife and householder. The first six 
of this series of pamphlets have been prepared 
and sent out with a plan of campaign, together 
with three other pamphlets defining some of the 
terms and facts regarding the electrical indus- 


try. 
PAMPHLETS DESIGNED TO AROUSE INTEREST OF 
CUSTOMERS, 


It is suggested that electric light and power 
companies should use both the “Kilo Watt” 
pamphlets and those entitled “Everyday Elec- 
trical Terms and Usage” and “Facts Every User 
of Electricity Should Know” in a simultaneous 
campaign to educate the public. The two latter 
pamphlets are designed to be placed upon the 
information counter and handed out by the in- 
formation clerk whenever it is possible to arouse 
the interest of a customer in the terminology and 
practices of the electric utility. To supplement 
the campaign, many companies will find it ad- 
visable to publish each pamphlet as a paid ad- 
vertisement in the local newspapers at the same 
time it is sent out to customers. 

The “Kilo Watt” series so far distributed runs 


Facta every Electri icity 


Should Know 
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from Chapter 1 to 6s Another series will follow 
dealing with work done, financing, water power, 
cost of operation, taxation, regulation, securities 
and kindred subjects. The purpose of the “Kilo 
Watt” pamphlets is to. set the stage with the 
first six of the series by appealing to the house- 
wife and householder in a manner in which 
they can understand and appreciate electric serv- 
ice and the electrical terms which are explained 
therein. It is hoped by this means to arouse their 
interest and get them accustomed to receiving 
a copy of a “Kilo Watt” pamphlet each month, 
so that with the second series of six it will be 
possible to use “Kilo Watt” to carry to consum- 
ers the real financial and good-will problems of 
the electric light and power industry. 

With this campaign as a basis, and yet entirely 
separate and distinct from it, the manufacturers 
of electrical equipment, apparatus and appliances 
are about to start a national campaign of co- 
operation with the electric light and power indus- 
try to the end that public good-will may be fos- 
tered and the public utilities commissions upheld 
in their efforts to give fair treatment to public 
In this connection there has been or- 
ganized a manufacturers advertising committee 
as a subcommittee of the Public Relations Sec- 
tion of the National Electric Light Association. 


UTILITY COMPANY OFFERS PRIZES 
TO OKLAHOMA STUDENTS. 


An ad-writing and feature-story contest, for 
which prizes to the amount of $150 have been 
provided by the Oklahoma Gas & Electric Co., 
has been opened to students in advertising and 
news-writing in the school of journalism at the 
University of Oklahoma. The contest began 
Oct. 8 and will last ten weeks. Advertisements 
and feature stories adapted to the use of public 
utility companies will constitute the basis of the 
contest. Weekly prizes for the winners in each 
group will be given, and at the end of the con- 
test the student who stands highest as an ad- 
writer, or as a feature writer, will be given one 
of the two $50 grand prizes. 

Advertising men and editors of Oklahoma City 
have been selected as judges for the contest and 
the winning ads and stories will be published in 
a number of Oklahoma newspapers. The con- 
test is being conducted jointly by members of 
the faculty of journalism of the University of 
Oklahoma and representatives of the Oklahoma 
Gas & Electric Co. 


LECTURES ON DEVELOPMENT IN THE 
ELECTRICAL INDUSTRY. 


Non-Technical Employes of Electrical Industries in 
Louisville Given Opportunity to Attend 
Educational Classes. 


A series of lectures is to be given in the En- 
gineers and Architects Club room, Louisville, 
Ky., for the benefit of non-technical employes of 
the electrical industries of that city. The lec- 
tures are under the joint direction of the Electric 
Club of Louisville and the Engineers and Archi- 
tects Club. The privilege to participate and the 


benefits of this course are being extended to any 
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person interested in the development and prog- 
ress of the electrical industry. The cost to 
members of directing clubs is $1.50 and to non- 
members $3. 

The following is the schedule arranged: Oct. 
25, “Generating and Substation Equipment for 
Light and Power,” by E. D. Wood, Louisville 
Gas & Electric Co.; Nov. 1, “Distribution Sys- 
tems,” by G. M. Miller, Louisville Gas & Elec- 
tric Co.; Nov. 8, “Interior Wiring for Light and 
Power. Wiring Devices, Wires and Cables,” by 
E. C. Thirlwell, Marine Electric Co. and E. C. 
Kopf, Kentucky Actuarial Bureau; Nov. 15, 
‘Meters and Instruments,” by G. W. Schafer, 
Louisville Gas & Electric Co., and G. T. Bogard, 
Kentucky Utilities Co.; Nov. 22, “Selling Elec- 
tricity,” by W. D. Myers, Louisville Gas & 
Electric Co., and G. T. Bogard, Kentucky Utili- 
ties Co.; Nov. 29, “Incandescent Lamps and In- 
terior Lighting,’ by J. B. Riley, Franklin Elec- 
tric Co.; Dec. 6, “Motors and Industrial Con- 
trol,” by S. B. Storm, Marine Electric Co., and 
W. D. Myers, Louisville Gas & Electric Co.; Dec. 
13, “Railway Substations and Car Equipment,” 
by F. H. Miller, Louisville Railway Co.; Dec. 
20, “Administration,” by L. B. Harrington, Ken- 
tucky Utilities Co. 


BOOKLET DESCRIPTIVE OF SERVICE 
INSTALLATIONS. 


The United Electric Light & Power Co., New 
York City, has issued a booklet illustrating some 
of the diversified types of buildings, industries 
and factories which that company is supplying 
with electrical energy. The booklet is com- 
posed of advertisements now appearing in the 
daily press. 
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A fifteen story. ul 


tra-modern buillding intended 
to satisfy the demand for emall 
apartments e dential section, 
readily accessible to all parts of the city. A 
The owners and builders are the Waitt Opera- T 
Co. Inc., the architects, Meseres Gchwarts i 
ts Co. | 
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you—a Commercial Department of compe- 

tent engineers who will be pleased to consult with 
you or render advice, without cost or obligation, on 
all masters of electric light, heat and power service. 


Che United Electric 
Light -7a Power Co. 
130 East 06th St, New York. 
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Sample of Advertisement of United Electric Light & 
Power Co. 
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CONTRACTING-CONSTRUCTION 


A Department Devoted to Various Problems Relating to the Installation, Operation and 


Maintenance of Electrical Equipment 


INSTALLING TRANSFORMER ABOVE 
ROOF OF A SHED. 


Temporary Derrick Rigged With Timbers and Rope 
Tackle Facilitate Difficult Con- 
struction Job. 


By ARTHUR S. NICKERSON. 

The hanging of a transformer on a wall above 
the roof of a shed was accomplished by the 
use of the temporary rigging shown in tbe ac- 
companying sketch. The transformer was lifted 
from the ground by both tackles, .4 and B, then 
the weight was all taken on B and the strap on 
tackle A was moved up close to the strap on 
tackle B. The fall line on B was then tightened 
to carry the weight while the strap on tackle B 
was moved towards the wall. This process was 


4x 4 Sinker guyed 17 4 anreciiors 
4x4 Him pd iy ll up by 


Rig for Handling Transformer Over Roof of a Shed. 


repeated, walking the straps across the timber 
over the shed roof, until the transformer was in 
position opposite the supports. It was then an 
easy matter to finish the job of installation and 
complete the connection. The sketch shows the 
conditions existing while the load is being shifted 
from tackle 4 to tackle B. 


EXAMINATIONS IN PORTLAND FOR 
SUPERVISING ELECTRICIANS. 


Theoretical and Code Questions Must Be Answered 
and Actual Mechanical Skill Must Be 
Demonstrated. 


Under the provisions of the electrical code of 
‘the city of Portland (Ore.). every electrical 
contracting concern doing work in that city 1s 
required to have a registered supervising elec- 


trician whose certificate from the bureau of 
buildings empowers him to countersign applica- 
tions for electrical permits. In each case the 
supervising electrician may be a member of the 
contracting concern or one of its employes. 

The certificate of registration as a supervising 
electrician is issued after the applicant has passed 
an examination conducted by the board of ex- 
aminers which is composed of three members 
who are appointed by the mayor. The contract- 
ing concern pays a license fee of $50 for the first 
year and $25 annually thereafter. The super- 
vising electrician pays an examination fee of 
$1o and a registration fee of $1. 

Examinations are held quarterly, and require 
the answering of code questions without books 
or other aids, the working out of problems for 
which any text books may be used and practical 
work in the laboratory and shop. Grades of 40, 
20 and 40%, respectively, are assigned to the 
three portions of the examination. The applicant, 
in order to be entitled to a certificate, is required 
to pass with a standing of at least 70%. 


TypicaL EXAMINATION FOR SUPERVISING ELEC- 
TRICIAN IN PORTLAND. 


In the examination held this summer the code 
questions, problems and practical work submit- 
ted were as follows: 


Code Questions.— 


(1) If you had two electrical systems to install— 
one a 110-220-volt three-wire system and one a 1000- 
volt two-wire system—would you use the same rubber- 
covered wire to install these systems? Explain why. 

(2) In attics reached by scuttle holes, how must 
circuit wires be installed when they run within 4 ft. 
of these holes? 

(3) How must an electric heating device of over 
600 watts capacity be attached to a circuit? 

(4) By what must each motor and its starting device 
be protected and controlled to conform to the code? 

(5a) How many two-wire circuits, without special 
AE may be placed in the same iron conduit, 

eaving out of consideration stage pockets and border 
circuits ? 

(5b) How many braids must a single rubber-covered 
wire of No. 8 B. & S. gauge have to make it comply 
with the requirements for a conduit installation ? 

How deep does a cabinet have to be to conform 
to the code when a double-throw three-pole knife 
switch is used to start a three-phase motor? 

(Ta) Where do porcelain or insulated-chain pull 
sockets have to be used? 


(7b) When do metal cabinets or main services have ` 


to be grounded? 

(Tc) How should the ground wire be installed to 
conform to the code? 

(8) How must oil transformers be installed inside 
a store or factory building? 

(9) What controls the size of the fuse in a branch 
circuit? 

(10a) Explain how you would install a combination 
gas and electric fixture on a metal ceiling. 

(10b) Same for straight electric outlet having a 
gas stub. 
Problems.— 

(1) Calculate the size of wire to be used for the 
following motors: 
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(a) One 10-hp., 220 volt d-c. motor of 60% efficiency. 

(b) One 5-hp., 110-volt three-phase, 60-cycle induc- 
tion motor of 50% efficiency. 

In all cases the results are to conform to the city 
code. 

(2a) What size of rubber-covered wire in conduit 
should be used to conform to the requirements of the 
city code with an allowable drop to the farthest lamp 
of two volts, the load consisting of 42 incandescent 
lamps which take one ampere each? The distance 1s 
200 ft. on a single-phase two-wire system. 

(2b) Same on a three-wire, 110-220-volt d-c. system. 

(3) Define “Ohm's law” complete with formula and 
give examples, 

(4) Given ten circuits of sixteen 40-watt lamps at 
a distance of 110 ft. from service entrance, ten circuits 
of 20-ampere 110-volt electric heaters at a distance 
90 ft. from the service entrance, two 5-hp. 230-volt d-c. 
motors at a distance of 150 ft. from the service en- 
trance—all to be connected to a three-wire system with 
individual circuits to be run from one center of dis- 
tribution—specify the following: 

(a) Minimum capacity of main service feeders in 
amperes. 

(b) Minimum capacity of sub-feeders in amperes. 


Practical Problems.— 


(1) Draw a diagram of a master control on a two- 
wire service, wiring in two sets of three ways on two 
separate circuits. 

(2) Do the same on a three-wire service. 

(3) Bending and ntting conduit to a surface. 

(4) Wire in a combination outlet complete, con- 
trolled by a two-point electrolier switch. 

(5a) Connect up a shunt-wound motor to a rheostat 
and reverse the motor. 

(5b) Explain the difference between shunt, series 
and compound-wound motors. 


INSPECTION DEPARTMENT INTER- 
PRETS VARIOUS RULES. 


Proper Consideration Should Be Given When Paral- 
leling Conductors of Unequal Size and 
Equal Length. 


The September bulletin of the bureau of elec- 
trical inspection of the city of Chicago contains 
a number of valuable comments relative to elec- 
trical construction work. The following quota- 
tion relates to interpretations to be placed on a 
recently adopted “safety switch” rule: 


“The new rule on the safety-type switch contemplates 
the use of this switch wherever tt is practicable to use tt. 
In apartment buildings and residences a safety-tvpe 
service switch should always be provided, the branch- 
circuit cutouts being placed in a separate cutout box. 
The same ruling applies to other installations of both 
light and power. 

“Distribution centers consisting of one main line 
switch and a number of branch cutouts (either not 
switched or provided with snap switches) should have 
a switch of the safety type with the cutouts in a sep- 
arate inclosure. Distribution centers consisting of one 
main-line switch and a number of smaller branch- 
lighting-circuit knife switches do not require the safety- 
type switch. Where distribution centers consist of a 
number of large switches the safety-tyvpe switch should 
be used where there are three switches or less. Where 
there are more than three switches a panelboard or 
switchboard in a standard cabinet may be used. 

“In the case of apartment buildings with one circuit 
to an apartment a safety switch may be used for each 
apartment up to and including three switches, and such 
switches will be accepted as service switches. Where 
there are more than three circuits a main-line service 
switch of the safety type must be provided with a sep- 
arate cabinet for the fuses, 

“Until Jan. 1, 1921, old-type knife switches moved 
from one location to another within the same building 
will be accepted by the department provided they are of 
standard construction and in good condition. The same 
ruling applies where a concern moves its apparatus 
from one building to another at a different location. 


Vol. 77—No. 17. 


After Jan. 1, 1921, new work installed in the above de- 
scribed locations must have the safety-type switch.” 


The following quotation calls attention to a 
mistake frequently made in paralleling conductors 
where capacities are needed in excess of those 
for which single cables are available: 


“Contractors occasionally make the mistake of at- 
tempting to parallel cables of large capacity and of 
unequal size on a basis of their rated carrying capacity. 
Where wires are run in parallel the current will divide 
in proportion to the cir. mil area of each cable and not 
in proportion to their rated carrying capacity. As an 
example: The rated carrving capacitv of 1,000,000-cir. 
mil cable is 650 amperes, and of 500,000-cir. mil cable is 
1400 amperes. If two cables of the above capacities 
were paralleled with a current of 1950 amperes (their 
combined carrying capacity) the 1,000,000-cir. mil cable 
would take 700 amperes and the 500,000-cir. mil cable 
350 amperes. The 1,000,000-cir. mil cable will therefore 
be overloaded, 

“Where it is necessary to parallel wires on three- 
phase systems the wires should be so grouped that there 
will be a complete set of phase wires in each condutt. 
If two wires are paralleled up one phase, there would 
be two conduits with a set cf three-phase wires in each. 
If three wires are paralleled on each phase there will 
be three conduits with a set of three-phase wires in 
each. At each end of the conduit run, all the wires 
should be brought together in a common junction box.” 


HAZARDS OF PRIVATE LIGHT PLANTS 
POINTED OUT. 


Wisconsin Industrial Commission Recommends That 
National Electrical Code Be Followed in 
Low-Voltage Construction. 


Installations of low-voltage farm-lighting plants 
are growing rapidly in number, and the Wiscon- 
sin Industrial Commission has seen fit to issue a 
bulletin and a leaflet dealing with the question of 
safety of these equipments. The leaflet points 
out the fact that such installations should be in- 
stalled only by competent persons and only in a 
substantial and workmanlike manner. The fol- 
lowing quotation is taken from the leaflet : 


“Because of prohibitive expense only a few nearby 
farmers can connect with city plants; others must de- 
pend on private plants for electric light, heat and 
power. These systems are of low voltage and the dan- 
gerous theory is quite common that therefore they are 
free from life and fire dangers. Neither of these dan- 
gers depend solely on voltage. A strong, well man may 
survive a severe electric shock; a slight shock may be 
fatal to one with a weak heart. Standing on a dry 
floor or a rubber mat, it may be safe to touch a knife 
switch or a brass socket; standing on a wet floor or in 
a hath, this is dangerous. 

“In a building where there is nothing to burn, poor 
wiring may do no harm. Such is not the case in farm 
barns particularly. The dampness of the stock barn is 
destructive to wire insulation, and a short-circuit may 
at any time ignite the gathered cobwebs. In the hay- 
loft hay, straw, cobwebs and dust are usually in contact 
with wires, fixtures and uninclosed switches and fuse 
blocks. Under these conditions the slightest electric 
trouble may cause a disastrous fire. Conduit wiring ts 
advisable in barns. All work should be done in strict 
conformity with the National Electrical Code. This 1s 
the standard throughout the land, and the legal stand- 
ard of this state. 

“Farmers can do no better than to purchase these 
plants, installed, from some known, reputable dealer. 
under contract that all work comply with satd code. <A 
reputable dealer cannot afford to let either death or fire 
come back to plague his conscience because of incom- 
petent work. Shun the man who tells you that these 
plants are free from danger and that expert knowledge 
is not needed to install them. Mr. Farmer, vour build- 
ings house ever-increasing values. You are not pre- 
pared to fight fire. Prevention is your only protec- 
tion.” 


October 23, 1920. 
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CONTRACTOR-DEALER 


An Exchange of Ideas and Experiences on Advertising. and Selling ETEEN and Store- 
keeping for the Dealer in Electrical Goods 


LIGHTING DISPLAY ARRANGED FOR 
HALLOWEEN WINDOW. 


Show Window of Electrical Store Suggests Harvest 
Festival Spirit, With Necessity for More 
Lamps During Long Evenings. 


To a number of contractor-dealers who like to 
have their window displays reflect each event and 
season, the Hallowe'en spirit suggests lights and 
shadows—plenty of lamps and autumn colors. 
This event also suggests the end of the warm sea- 
son and the coming of winter with its long eve- 
nings and necessity for more lights and comfort 
engendered by the electric heater. 


ELECTRIC STORE 


Hallowe’en Window Display Prepared by Haenig Electric 
Co., Springfield, lil. 


The window display shown herewith was 
dressed by the Haenig Electric Co., Springfield, 
I. In this window a goblin lighting effect was 
obtained by the flashing of colored lamps in- 
stalled inside the pumpkins and from hidden 
head and footlights. A bank of white Mazda 
lamps dominated the display from a central 
position. 


SOME SPECIALTIES SUITABLE FOR 
HOLIDAY TRADE. 


Boudoir lamps, telephone covers and tea 
cosies are being made up in forms of decorative 
dolls gaily and handsomely gowned. A doll 
20 ins. high and gaily gowned in silk or satin 


may be a boudoir lamp with the lamp con- 
cealed under a little silken parasol. Perhaps 
the silken gown itself may be the lamp shade 
and the dolly standing so demurely upon the 
dressing table may glow with rosy light at the 
pressure of a button. The idea of doll lamps is 
of French origin, but the products as seen in 
electrical stores are of American manufacture. 


PORTRAYAL OF TWO SIDES OF THE 
FIXTURE BUSINESS. 


Speaker at National Contractor-Dealer Convention 
Cites Examples of Dealer Who Profits and 
One Who Fails in Fixture Trade. 


During the recent national convention of con- 
tractor-dealers in Baltimore, J. L. Wolf, secretary 
of the Lighting Fixture Dealers’ Society of 
America, punctuated his address on “The Proper 
landling of Fixture Sales” by relating the ex- 
periences of two dealers. One of these deal- 
ers made a success of the business which he 
is still conducting profitably. The other failed, 
although he did three times as much business 
on three times as much capital as the success- 
ful dealer. 

The first dealer mentioned by Mr. Wolf was 
operating on $10,000 capital. He did a business 
of $35.000, from. which he realized $7500 net 
proht in one year. His was a fixture business 
only. He employed a middle-aged clerk who 
also acted as bookkeeper, shipping and receiv- 
ing clerk and salesman for a salary of $40 a 
week. The dealer himself managed the busi- 
ness, was chief salesman and allowed himself 
$50 a week. Two workmen who did the assem- 
bling. wiring and hanging of the fixtures in- 
creased the force to four. 

Medium-priced fixtures comprised most of 
the sales of the successful dealer. His method 
of pricing was to take the cost price of the 
fixtures, add the cost of sockets, wiring, hang- 
ing, etc., and add 16624%. He carried $5000 
worth of fixed-up stock and by this method was 
enabled to keep his work uniform and note 
parts that were short before they were actually 
needed. By having his motor truck always 
carry a complete extra set of parts and fittings 
he was able to finish a job in one trip. He as- 
sembled very few goods but bought complete 
except for sockets and wiring. 

The other dealer mentioned by Mr. Wolf was 
doing a business of $108,000,0n $35,000 capi- 
tal, but earned only $3000 net profits. In the 
heginning this dealer bought his fixtures com- 
plete but soon decided he could make them up 
cheaper. Business increased and the kind of 
make-up work he had undertaken was neces- 
sarily increased. Still this dealer continued 
as formerly to sell his goods marked up 100% 
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without taking into consideration the increased 
overhead costs. His prices resulted in his re- 
ceiving a run of orders for the lines for which 
he undersold competitors, while orders for the 
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higher-priced fixtures were few and far be- 
tween. This low net profit on the total amount 
of business done eventually caused the dealer 
to fail. 
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Financial Side of Electric Retailing a Subject No Contrac- 
tor-Dealer Can Afford to Neglect 


Caution Necessary to Insure Reasonable Stock Turnover — Selection of 
Goods Important—Sound Business Methods Assure Ready Banking Credit 


By GEORGE J. KIRKGASSER © 


Present conditions in a few lines such as auto- 
mobiles, trucks, tires, etc., are somewhat un- 
settled. But in other fields this is not the case. 
One cardinal rule of successful merchants 1s 
quick turnover, the purchase of goods in com- 
paratively small lots at frequent periods. How- 
ever, in all cases sufficient stock is carried in 
the store to indicate prosperity and make the 
customer . feel free and confident to buy from 
the choice offered. 

To purchase big stocks increases the invest- 
ment and requires larger loans from the bank. 
A shoe retailer in a small neighborhood had an 
amateur salesman suggest to him one day that 
he ought to buy his rubber heels by the car- 
load in order to get the lowest price. Imagine 
how long that money would be tied up when 
this particular retailer sold on an average only 
six pairs of rubber heels a day. 

Yet, because a merchant's first object is to 
have stock for sale he cannot in these times 
of inadequate railroad transportation take a 
chance of not having some lines on hand. He 
therefore compromises, ordering neither extra 
large amounts nor yet in such small quantities 
as to be without some lines at times. 


SELECTION OF MERCHANDISE INFLUENCE TURN- 
OVER TO GREAT EXTENT. 


How many times do we still see merchants 
in all lines being influenced to buy goods simply 
because a 5% greater discount is offered. Take 
the case of electric flatirons. The well-known 
and advertised makes move fast, yet we see 
dealers stocking up sometimes with unknown 
makes because a profit of 40% or more may 
be offered. 

If it costs 25% to do business, and some stand- 
ard makes of flatirons carrying 35% discounts 
are bought four times a year and moved out 
of the store as many times, the profit is really 
four times the 10% difference between the dis- 
count and the cost of doing business. In other 
words, the profit is 40%, and the money is 
tied up only for short periods, which is an ad- 
vantage when borrowing money. 

If the flatiron with 40% discount does not 
move as fast, and is turned over twice a year, 
the profit on each turnover is 15%, or 30% on 
the two turnovers. But with this kind of mer- 
chandise there is not the same degree of con- 
sumer acceptance, the proprietor or the clerks 
must talk longer and harder to get the pros- 


pective purchaser to buy, or other means of 
selling the goods must be used. 

When prices are going up it is well to borrow 
as much money as possible in order to get as 
much merchandise as possible. But when prices 
are threatening to’ recede and production in- 
creasing, it is particularly advantageous to bor- 
row less and buy in smaller quantities until an- 
other level is reached. Present conditions are 
somewhat between these two points since in many 
lines production has not caught up with demand. 


BoRROWING Money Is IMPORTANT FUNCTION IN 
MERCHANDISING. 


The electrical dealer, by using up-to-date 
methods of conducting his business, can make 
more money by borrowing from his banker and 
discounting all bills of the jobber or other sup- 
ply sources. As an example, suppose a $700 
bill of goods consisting of wire, tubing, domestic 
appliances, fuses, etc., carries the terms of 2% 
discount in 10 days. Here a saving of $14 is at 
once made and the loan of $700 for a month 
while the goods are being sold costs $4 at a 7% 
rate, giving a clear profit of $10. If a dealer 
buys $21,000 worth of goods during a year he 
can make a saving of approximately 30 times the 
$10, or $300 besides his usual profit. 

Whether it is borrowing money for the above 
purpose or for financing a big job that may take 
time to complete, the contractor or dealer who 
can show that his methods of doing business are 
sound and that a good accounting is kept is the 
one who can most easily secure aid. 

Under present conditions, provisions imposed 
on banks by the Federal Reserve Board make 
it possible to negotiate loans, if the bank has 
funds available, for some purposes and not for 
others. If the prospective borrower is in a posi- 
tion to take up his note in a given time there 
should be little trouble. This is the case where 
loans are made to purchase goods, machines to 
help production, etc., but is not the case where 
the money is to be used in purchasing real estate, 
erecting buildings, etc. Where a dealer does a 
considerable time-payment business, a loan is not 
so easily negotiated for the simple reason that 
under present conditions the bank wants to be 
sure that the money it loans will be put to use 
where it will bring a comparatively quick return. 
As the harvest money finds its way into the banks 
of the country loans can be obtained more readily 
for commercial enterprises. 
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Statements should be sent out regularly the 
first of each month and collections given an im- 
portant place now. It is not well to be so busy 
with getting business that the collections are 
neglected. Cash sales will give you less to worry 
about during periods when steady employment in 
factories is not assured. 


BOOKKEEPING AND ACCOUNTING NECESSARY TO 
SUCCESSFUL BUSINESS. 


Every contractor-dealer should be able to know 
exactly how his business stands at any time. This 
is aS necessary for continued success as anything 
else. A man may be a shrewd buyer, a top notch 
salesman and likeable in every way, but if his 
accounting is slipshod no bank will gamble with 
him. With a fluctuating market careful and 
exact measurement of all transactions is very 
important. That the electrical dealer has seen 
the advantage of this is indicated by the fact 
that Dun’s ratings show that he is no longer 
' at the bottom of the retailers’ list. 

President Nicholson of the National Cost Ac- 
countants’ Association recently made the state- 
ment that mercantile success is fundamentally de- 
pendent upon accurate cost accounting. The 
merchant must know his cost of handling and 
selling goods, as well as the initial cost. Care 
must be taken not to be caught with too much 
stock when prices are declining. Banks are in- 
terested in knowing whether a dealer can render 
a monthly credit and loss and balance sheet. 


It is a good thing to have the reputation of 
being a careful buyer, but a reputation for shop- 
ping around is not so desirable although by the 
latter methods small savings may be made at 
times on some items. In the long run it is best 
to bty through recognized channels from houses 
of good reputation and sound business policies. 
The good merchant does not scatter his purchases 
by giving many little orders to scores of job- 
bers and supply houses. Necessarily a number 


_ of sources must be available, but he prefers to 


be a big customer rather than a little one. He 
concentrates and in this way he becomes worthy 
of considerable attention by the jobbers who can 
thus offer him services and assistance when neces- 
sary, because his business 1s something worth- 
while to them. | 

The dealer who thus establishes himself is 
often given inside information, prompt gelivery, 
advantages in price or choice of selection of goods 
when possible. When his name is mentioned, the 
executives recognize it. Because his business 
is worth having they extend themselves to hold 
it, readily making right any troubles that arise. 
The jobbers’ salesmen from whom he buys will 
spend more time with him and he may often get 
valuable information in this way. If the house 
is a good one he is thus relieved of considerable 
work of shopping around, checking up delivery 
from a score of sources and can devote himself 
more completely to the task of selling and con- 
ducting his own business. 
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Newspaper Advertisements and Window Displays That 
Sell Autumn Electrical Necessities 


Fall Season Suggests Cleaning Time to Housewife Whose Interest Is Thus 
More Readily Quickened in Electrical Conveniences That Promise Relief 


By W. B. STODDARD 


This fall, as never before, the opportunity is 
presented for electrical contractor-dealers to take 
advantage of the house-cleaning season and show 
by window demonstration and newspaper adver- 
tising how electrical appliances can eliminate 
drudgery and do better work than human hands 
and old-time makeshifts. Some dealers are 
making the utmost of this opportunity by forcibly 
attractive windows and advertisements calling 
attention to the labor and time to be saved with 
the use of the vacuum cleaner, washing machine, 
ironer, dishwasher, etc., carrying out the remind- 
er with the suggestion of further escape from 
fatigue in the use of the toaster, percolator, waffle 
iron and other electric table conveniences. 


CONCENTRATING SALES EFFORTS ON THE VACUUM 
CLEANER. 


The man who blows his horn the loudest is 
the one who will get the business. This means 
more advertising. A glance at some of the 
methods employed by energetic dealers in vari- 
ous parts of the country may suggest how other 
dealers can improve their own service and en- 
liven their displays so as to attract the attention 


that must be gained before many sales are 
achieved. 

At this season of the year cleaning is the 
dominant thought in the mind of the housewife. 
One of the greatest assistants in that kind of 
work is the electric vacuum cleaner. With this 


Vacuum Cleaner Display in Window of Newbery Elec- 
trical Co., Los Angeles, Cal. 
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idea in mind the Citizens’ Light & Power Co., 
Oil City, Pa., came out with the following news- 
paper advertisement headed in big black letters: 


STOP RUINING YOUR RUGS! 


Don’t you know that beating rugs with stiff 
carpet beaters is the worst thing you can do? 
Yet, when the imbedded grit is removed only 
twice a year your rugs lie on the floor for 
months full of the sharp grit, and every .time 
you walk on them you grind that grit against 
the soft wool and into the nap. Your carpets 
and rugs have doubled in value since the war. 
This country has no wool to waste on pre- 
maturely worn carpets. The solution is to clean 
them regularly with a vacuum cleaner. It will 
dustlessly beat, shake, sweep and clean all the 
dirt away and keep it from collecting. Clean 
carpets and rugs wear years longer—and brigh 
rugs brighten the home. 


One window display that would have fittingly 
co-ordinated with the above advertisement was 
dressed by the Wilmington Electric Appliance 


Co., Wilmington, Del. It showed a large green - 


rug sprinkled with white meal. On this rug 
there had been three panels swept with a vacuum 


Mixed Display in Window of Walbridge & Co., 
Buffalo, N. Y. 


cleaner, and at the end of each panel rested the 
cleaner that did the work. The word “Eureka” 
was made to stand out by having the meal swept 
away to form the letters. A large card carried 
the message, “Your wife was not intended to be 
a sweeping machine—let the vacuum cleaner do 
it. It gathers all the dirt and dustlessly cleans 
the rooms. Don’t sidestep—buy this important 
household necessity now.” Another card sug- 
gested, “Start your household work right today. 
Buy a vacuum cleaner. It keeps the dirt away. 
Demonstration going on inside the store.” 

The Wilmington company took a full-page ad- 
vertisement to give further publicity to its vacuum 
cleaners, offering them on to-day trials in the 
home, after which they could be purchased by 
the payment of $5 down and $5 a month. Dem- 
onstration week was Oct. 13-18, during which 
time the company gave special demonstrations 
not only of its cleaners, but of all its other elec- 
tric household appliances. 

In Los Angeles, Cal., the Newbery Electrical 
Co. arranged a window display that was very 
much similar to the one in Wilmington except 
that it advertised the Hoover cleaner instead of 
the Eureka. Added interest was given to the 
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Newbery window by the installation of a wax 
figure of a woman in house dress operating the 
sweeper. Black cards with white letters were 
distributed about the display, among the mes- 
sages being, “Mr. Man, if you had to sweep you 
would buy a Hoover,” “Step inside for a com- 
plete demonstration,” “The Hoover increases the 
life of your rugs by removing all sand, dirt, grit, 
straightening up the crumpled nap,” “Pay month- 
ly. A small deposit will put the Hoover in your 
home,” “Buy the fall bride a Hoover and her 
new home will always be as fresh and clean as 
it is today.” 


CREATING A DESIRE FOR AN ELECTRIC TOASTER. 
For the dealer who wanted an advertisement. 


that would especially “tickle the palate” of the 


reader it would be hard to surpass one inserted 
by the Puget Sound International Railway & 
Power Co., Everett, Wash. At the top of the 
advertisement was shown the picture of a small 
boy eating toast which his mother was preparing 
on an electric toaster. The wording was as fol- 
lows: 
“Mm-m-m, Mother, but this toast is good.” 
There’s a deliciousness to toast made the 
Electric Way that simply can’t be beaten. > 
There's something about the flavor of it—a 
crispy, golden goodness—that you won’t find in 
ordinary toast. 


AN ELECTRIC TOASTER. 


is just what you need to put “pep” into your 
autumn breakfast. It invites the family to par- 
take liberally of the “crunchy” browned squares 
when ordinarily one would eat without an 


appetite. - 
P. S. I. R. & P. CO. 


An advertisement with such a strong personal 
appeal could well be supplemented by a certain 
window display prepared by the Brooklyn Edi- 
son Co., Brooklyn, N. Y. This company had a 
special toaster sale which it advertised on the 
backs of its monthly electric light bills as well as 
through the newspapers. A most important 
factor in its publicity campaign, however, was 
this particular window display. 

Suspended from the ceiling in the window dis- 
play was a large card reading as follows: “Elec- 
tric Toaster Sale. $5.55—$2.55 down and $3 with 
your monthly bill. Crisp, Brown, Hot, Delicious 
Toast.” ‘A card on the side wall was emblazoned 
in large letters, “November Toaster Sale,” and 
white ribbons ran from the card to the table on 
which was an electric toaster and a plate of toast. 
Other tables held fancy. table lamps with ribbons 
running to the toaster. Other cards lettered in 
white, with a fine line of red, were scattered 
throughout the window bearing such messages 
as, “Toast perfectly made is toast electrically 
made.” “Prepare your breakfast toast on the 
dining room table.” “Any lamp socket supplies 
the current.” “An electric toaster prepares a 
slice in a minute.” “The little electric toaster 
will prepare 15 slices of delicious, brown toast 
for a cent's worth of electricity—and it’s sure 
to be hot.” “Toast for all occasions—Toast is 
universally recognized as a breakfast food, but it 
also has its place in the sick room, after-theater 
spreads and luncheons. Electric toast is made 
right at the dining room table with but little 
effort.” Each card gave a reason for the toaster. 


October 23, 1920. 


Home comforts of all kinds are more appre- 
ciated in the winter than at any other time, and 
the convenient little electric heater would be even 
more popular than it is today if it were given 
more needed publicity in a way to show its con- 
venience. It does very well to tell what such a 
heater will do, but the best way is to show it. 
That is what John E. Graybill & Co., York, Pa., 
did in a very catchy manner. 

The company fitted up one of its windows to 
simulate a bathroom, including a modern porce- 
lain tub. Near the tub was a wax figure of a 
woman in a silk kimono, her hand reaching out 
to press a button on the wall. Down in front 
was an electric heater. A card near the button 
advised: “Click! The Bathroom’s Warm! A 
chilly bathroom can be made delightfully warm 
with an electric heater. A snap, and the heat 
starts; it glows warm almost instantly; quickly 
dispels the chill; causes your shivers to cease, 
and you bathe in comfort. That is only one advan- 
tage of an electric heater. A big item—it saves 
coal.” 

Mr. Graybill said that his heater window at- 
tracted an immense amount of attention and that 
he maintained it a week, changing the settings 
every two days. The first display was arranged 
on Monday. On Wednesday he took out the 
single wax figure and placed in the room a baby’s 
bathtub in which was the figure of a smiling baby 
being given a bath by its mother. This time the 
card read: “A warm room for baby’s bath. Ath- 
letes and vigorous people may spurn heat, but 
baby must be protected when having his bath— 
the most convenient and economical method is by 
using the portable electric heater.” 

The third and last change for the week showed 
a man standing by the mirror and shaving him- 
self. For this display there was used in addition 
to the heater a little electrical device for heating 
the shaving water. Another appropriate card 
accompanied this display. 

“The constant reiteration of the comforts of 
an electric heater for the bathroom, and the way 
in which we showed its convenience for all mem- 
bers of the family resulted in a fine crop of 
orders,” said Mr. Graybill. “It took a little time 
to work out the settings, but practically no ex- 
pense as the figures were borrowed from a dry- 
goods store, the firm being only too glad to lend 
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them for the added publicity it gave their line 
of clothing.” 

For a general all-round commodity window, 
featuring the unromantic but practical household 
labor-saving appliances, that of Walbridge & 
Co., Buffalo, N.. Y., could well be emulated. At 
one end was a dishwasher in operation, a card 
reading: “Dishwasher. An electric appliance that 
washes, rinses, sterilizes and dries your dishes. 
You will find an immense relief to be able to 
keep your hands out of the hot, greasy dish- 
water.” At the other end of the display was an 
electric laundryette with a card reading: “Elec- 
tric Laun-Dry-Ette. Clothes washed and dried 
in the same receptacle without a wringer.” A 
drape of crimson velvet covered the floor, while 
several electric heaters bore cards reading: 
“Cheerful heat, at little cost, the Electric Way.” 


DEALERS MAKE MOST OF “HELPS” 
FOR WINDOW DISPLAYS. 


Manufacturer’s Assistance in Preparation of Win- 
dows and Stores for Fall Sales is Welcomed 
by Electrical Stores. 


The electrical contractor-dealer frequently finds 


it profitable to give over an entire show window | 
to a trim designed and supplied by the manu- 


facturer of a special line, or of even a single de- 
vice. Sometimes the window display will con- 
tain a few other appliances that may be related 
directed or indirectly to the use of the dominat- 
ing feature of the display. 

In the window displays illustrated herewith a 
certain make of attachment plug predominates. 
The view in the center shows the display window 
of the Gem City Electric Co., Quincy, Ill, in 
which the trim is made up entirely of the attach- 
ment plugs, emphasized with tasty showcards. 
The views on either side show the mingling of a 


few appliances and lamps, the use of which are . 


made more convenient by the employment of this 
particular attachment plug. The view on the 
left shows a window of the Robert Gibson elec- 
tric store in which the relationship between the 
plug and the use of portable lamps, flatirons and 
some other appliances is shown. The window 
on the right, dressed by the Robertson-Cataract 
Co., Buffalo, N. Y., shows the application of the 
plug in the use of electric fans. 


Plans for Theos Window Displays Were Furnished by the Manufacturer of the Attachment Plug Which Dominates 
Each Display, for Use of Deal ers During a Sales Campaign. 
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NEW APPLIANCES 


Newly Developed and Improved Electrical and Mechanical Apparatus, Appliances, and Devices 


Now Being Placed on the Market 


Self-Contained Motor-Driven and the other is an indicator of the 


Tool Grinder. 


Ease of starting and total inclosure of 
motor and control apparatus are the 
outstanding features of the motor-driv- 
en tool grinder just placed upon the 
market by the U.S. Tool Co., Cincinnati, 
O. The grinder shown in the accom- 
panying illustration is equipped with a 
5-hp., shunt-wound, adjustable-speed 
(1120 to 1600 r. p. m.) 230-volt, d-c. 
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Tool Grinder With Motor and Control 
Apparatus Totally Inclosed. 


Westinghouse motor and is started or 
stopped by a push button on the top of 
the motor frame. This push button 
actuates a type C Westinghouse starter 
with a speed-adjusting rheostat, both 
being located in the bottom of the ma- 
chine frame. 

The reason for mounting the push 
button on the top of the motor frame is 
interesting. On previous machines of 
about the same type these push-button 
Stations were mounted directly in front 
of the motor frame, but it was found 
that the workmen in using these grind- 
ers would start the motor by jabbing 
the button with the material which they 
intended to grind. With the new posi- 
tion for the buttons it is casier for the 
workmen to operate it with his hand 
than with the tool, thus naturally pre- 
venting misuse. 


Automatic Water-Level Indicator. 


A real aid to comfort and conhdence 
in car operation is found in the new 
“Batometer,” made by the Hempcy- 
Cooper Manufacturing Co., Kansas 
City, Mo.. and distributed by the 
Fairbanks Co., New York City. The 
“Batometer” is a device for indicating 
to the driver the water level in tlie 
battery. It consists of two instru- 
ments, mounted in a single case, 
which replace the standard ammeter 
furnished on all electrically equipped 
cars; One instrument is a charge and 
discharge ammeter of the usual type 


electrolyte level. The ammeter is con- 
nected in the regular manner. The 
“Batometer” is connected by flexible 
wires to two lead electrodes mounted 
in caps which replace the filling caps 
of the two end cells of the battery. 
These electrodes project into the cell 
almost to the top of the plates. As 
the level of the electrolyte falls, the 
clectrodes are uncovered, and when it 
falls below the tip of one or both 


` electrodes the needle swings widely 


to “low water.” 

The ‘“Batometer” will also warn of 
an overdischarged condition in the 
following manner: If the needle 
reads “low water” and yet an inspec- 
tion of the cells shows that there is 
enough electrolyte, the battery ts 
overdischarged. Thus, this instru- 
ment will give warning .of the most 
common causes of trouble before any 
damage can result, and as these 
warnings are immediately under the 
driver’s eye they cannot escape his 
attention. 


Refrigerating Unit for Home Use. 


The Balsa Refrigerator Corp, 149 
West 39th street, New York City, suc- 
cessor to the Frigidor Corp., is market- 
ing a self-contained refrigerator unit for 
home use, known as’ the “Frigidor.” 


Electric Candlestick for Christ- 
mas Trees. 


A novel device for enhancing the ef- 
fect of electric lamps on Christmas 
trees has been placed on the market by 
the Leland Manufacturing Co., 139 
North Clark street, Chicago. It con- 
sists of a candlestick provided with a 
reflector pan on the bottom, which pro- 
duces the old-fashioned candle effect. 
To wire the candlestick the socket of 
the Christmas tree lamp 1s inserted from 
the bottom and the bulb is screwed in 
so as to come flush with the candle top. 
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Electric Christmas-Tree Light That Look 


Like a Candle. 


Portable Power Plant With Ma- 
rine-Type Boiler. 


The “Dynamobile” consists of a spe- 
cial type of Ludlum water-tube marine 
boiler, a steam turbogenerator unit, 
switchboard, boiler-feed pump, feed- 
water heater, condenser and, where the 
highest economy is sought, a super- 
heater—all mounted on a steel frame 
carried on wheels. It is extremely sim- 


Portable Electric Power Plant 


ple in construction and operation, 1S 
free from vibration, and is practically 
fool-proof in construction, according 
to the claims made for it. 
The Ludlum marine boiler has gained 
acceptance in the marine world by vir- 
tue of its economy, simplicity and com- 
pactness. In the Dynamobile illustrat- 


ed the boiler was designed to bum 


wood, the combustion chamber bemg 
unusually large. But the outfit can be 
furnished for burning any kind of fuel. 
The combustion chamber is entirely sur- 
rounded by the water-filled steam-gen- 
erating parts of the boiler. This not 
only assuring high economy, but also 
does away with all fire-brick lining. The 
latter feature is of special walue in a 
portable plant like this, as transporta- 
tion over rough roads would break or 
ailocge a fire-brick furnace lining. | 
High efficiency, compactness and light 
weight of the boiler and 
turbogenerator set makes 
the Dynamobile a most de- 
sirable unit for portable 
power purposes, as it can 
be located ne&t its source of 
fuel and its power is trans- 
mitted electrically to any 
reasonable distance with 
minimum loss. It is cx- 
pected by the builders that 
this new higheduty porta- 
ble plant will supplant the 
European outfits, known as 


“Locomobiles,” extensively 
used in forei countries. 
The weight of the “Dyna- 
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mobile” is only about one-third that of 
the “Locomobile” and its efficiency is 
even higher than that of the European 
unit. The outfit illustrated is of 10-kw. 
capacity. Larger units up to 200 kw. 
are furnished either for a-c. or d-c. 
service. 

This new mobile power unit was de- 
signed and built by the New York En- 
gineering Co., 2 Rector street, New 
York City, for driving the small porta- 
ble conveyors used in certain classes of 
mining in South Africa. Previously, 
power for this purpose was furnished 
by reciprocating engines and portable 
boilers with belt and pulley transmission 
to the conveyors. 


Solenoids for Operation of Oil 
Circuit-Breakers. 


A solenoid mechanism which pos- 
sesses several improved features has re- 
cently been developed by the General 
Electric Co., Schenectady, N. Y., for 
opertaing oil circuit-breakers. In ac- 


Type SD Solenoid Mechanism for Use 
With Circuit-Breaker. 


cordance with a policy of standardizing 
apparatus, this solenoid is made up of 
standard, mutually interchangeable 
units, which facilitates repairing by the 
uick replacement of parts. It provides 
acilities for mounting auxiliary 
switches such as may be required by 
the different kinds of service to be ren- 
dered. 

An example of such auxiliary devices 
is the attachment of a multiple-unit ro- 
tary switch to function in various ways, 
one of which is to control red and 
green pilot lights serving as an indi- 
cation as to whether the breaker is open 
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or closed. The outdoor-type solenoid 
is completely inclosed in a metal case 
which may be locked shut to prevent 
unauthorized tampering with the break- 
er. For emergency operation a detach- 
able operating handle is furnished. The 
construction of the mechanism is of a 
most rugged type, special attention be- 
ing given to simplicity and reliability 
of operation. A further improvement 
is that connections are brought to a 
terminal board located on the front part 
of the mechanism base, making them 
easily accessible for inspection or in- 
stallation purposes. 


Plug Fuse With Zinc Cap. 


A plug fuse equipped with a zinc cap 
to avoid the use of brass or alyminum 
has been developed by the Killark Elec- 


tric Manufacturing Co., 3940 Easton ave- - 


nue, St. Louis. Contact is made be- 
tween the friable element and the shell 
in the porcelain. 


Ball-Bearing Motors of Medium 
Capacity. 


In accordance with an announcement 
made some time ago, the Hobart Broth- 
ers Co., Troy, O., have entered upon a 
program of increased production. One 
new line of manufacture taken up in- 
cludes a series of ball-bearing motors in 
six sizes of from one to ten horse-power 
and for both alternating and direct cur- 
rent. These new motors are said to be 
fully up to the standards established by 
this company in the manufacture of oth- 
er electrical equipment, such as battery- 
charging sets generators, etc. The pro- 
duction of this new line will not inter- 
fere in any way with other equipment 
made by this concern. 

The revolving parts of the a-c. motor 
consist of a rotor, built of laminations, 
into which a number of bars are in- 
serted, being forced into a milled end 
ring of copper. The rotor is all metal, 
with no insulation to be injured by an 
overload, and no sliding contacts or com- 
mutator. The stator is built of thin steel 
laminations into which are placed form- 
wound coils. This stator is thoroughly 
impregnated with insulating compound 
and pressed into an accurately machined 
cast-iron housing. 


Motors for d-c. service are built with 


laminated sheet-steel pole pieces riveted 
together. The armatures are wound 
with thoroughly insulated formed coils, 
firmly held in place with steel band wire. 
The commutators are built up of hard- 
drawn copper bars with enough copper 
for long service without renewal. Brush 
holders are of the manufacturer's special 
box type, broached to give accurate fit 
to the brushes. Correct pressure is se- 
cured by adjustable springs. These mo- 
tors are furnished complete with base, 
tracks and pulley, compensators being 
furnished with the 7.5 and 10-hp. motors. 


Three of the Ball-Bearing Motors Made by Hobart Brothers Co. 
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The smaller sizes are thrown directly on 
the line, no starter being required. 


Full-Cabinet Electric Washing 
Machine. 


The electric washing machine devel- 
oped by the White Lily Manufacturing 
Co., Davenport, Ia., has a number of 
features of distinctive advantage. Full- 
cabinet construction, inclosing all work- 
ing parts, makes the machine particularly 
safe for use where small children are 
apt to be playing in the laundry. There 
are no projections from the straight side 
of the cabinet to interfere with the har- 
monious appearance of the finish. 
Working parts may be inspected, cleaned 
or oiled by removing the side panels 
which ft into grooves in the frame. 
Large, easy-running castors make the 
machine easy to move about from place 
to place, and the white-enamel finish 
make it particularly easy to clean. 

This machine, known as the “White 


“White Lily De Luxe” Electric Washing 
Machine. 


Lily De Luxe,” is a cylinder-type washer 
—the cylinder reversing after each com- 
plete revolution. This style of operation 
is said to eliminate the rolling and wad- 
ding of the clothes and to wash with a 
minimum of wear. Fine laces and heavy 
blankets may be washed with the same 
efficiency. 

The cylinder is made of hard maple 
which wears smooth and is easy to 
clean. Washing efficiency is improved 
by grooves on the inside of the cylinder. 
Brass bindings hold the cylinder strips 
firmly in place, this being one of the 
special features of the machine. With 
the exception of the cylinder in which 
the clothes are washed, the “White Lily 
De Luxe” is an all-metal washer. The 
metal frame will maintain its correct 
alignment and thus insure perfect oper- 
ation of all moving parts. The wringer 
is equipped with 12-in. rolls with safety 
guards on both sides to keep the opera- 
tor’s fingers away from the rolls. It 
operates in either direction and can be 
locked in any desired position. The op- 
erating controls are always on the side 
on which the operator is standing and 
therefore within easy access at all times. 
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LATEST APPROVED APPLIANCES 


Approved by Underwriters’ Laboratories, Following Examination and Tests Conducted Under the 
Standards of the National Electrical Code 


Attachment Plugs, Fuseless.—Ben- 
jamin Electric Manufacturing Co., 
120 South Sangamon street, Chicago. 
Listed Sept. 3, 1920. 

“Benjamin” separable and non- 
separable porcelain or composition 
attachment plugs; 660 watts, 250 
volts; “Convert-A-Cap”; catalog Nos. 
937, 940 and 1000. 


Automobile Starters, — Western 
Electric Co., 195 Broadway, New 
York City. Listed Aug. 24, 1920. 

Manually operated, oil-immersed 
switch and air-cooled compensator 
mounted as a unit in metal case, with 
or without overload and low-voltage 
release coils. Automatically con- 
trolled contractors and air-cooled 
compensators mounted as a unit in 
metal case, with overload protection 
and low- voltage protection or release 
coils; with 2-phase and 3-phase, 3-wire 
installations, compensator and motor 
windings are disconnected from the 
line in the off position; with 2-phase, 
4-wire installations, three wires only 
are disconnected from compensator 
and motor windings; with 2-phase and 
3-phase, 3-wire installations, overload 
release devices in running position 
operate to open all wires of circuit 
automatically under overload and, 
therefore, may serve as circuit break- 
er; capacity 250 hp. or less, 600 volts 
or less; type CR-7052. 


Circuit Breakers. — Cutler-Hammer 
Manufacturing Co., Milwaukee, Wis. 
Listed Aug. 24, 1920. 

Single and multi-pole automatic cir- 
cuit breakers for protection of low-po- 
tentia] circuits; “C-H”; 525 amperes 
or less, 600 volts or less; types D, 
F-1 and F-2. 


Elevator Control Appliances.—Cut- 
ler-Hammer Manufacturing Co., Mil- 
waukee, Wis. Listed Aug. 24, 1920. 
aa stop device; bulletin No. 


Heating Appliances, Industrial and 
Laboratory—A merican Electrical 
Heater Co., Woodward, Burroughs 
and Cass avenues, Detroit. Listed 
Aug. 3, 1920. 

For voltages up to 250. Glue pots, 
500-650 watts: catalog Nos. 181 and 
182; laboratory plates, 800-4300 watts: 
catalog Nos. 2720, 2730, 2740, 2750, 
2770 and 2790; ‘‘American Beauty” 
soldering iron, 100-300 watts, 250 
volts or less: catalog Nos. 3158 and 
3178: “American Beauty” disc stoves, 
1000-1800 watts, 250 volts or less; 
cataleg Nos. 3240, 3245 and 3250. 


Raceway Fittings, Metal.— National 
Metal Molding Co., Fulton building, 
Pittsburgh. Listed Aug. 24, 1920. 

Fittings for use with “National” 
metal raceways; fixture boxes, catalog 


Nos. 410 and 410-A. 


Fittings, Fixture—Electrical Deal- 
ers Supply House, 162 West Randolph 
street, Chicago. Listed Aug. 6, 1920. 

Insulating support for chain fix- 
tures, 


Fuses, Plug—Killark Electric Mau- 


“Killark’? Plug Fuse. 


facturing Co., 3940 Easton avenue, St. 
Louis. Listed Aug. 13, 1920. 

Edison plug fuses; “Killark,” 0-30 
amperes, 125 volts. 


Resistance Appliances. — Cutler- 
Hammer Manufacturing Co., Milwau- 
kee; Wis. Listed Aug. 24, 1920. 

“C-H”  pressure-controlled speed 
regulators; controllers, bulletin Nos. 
5105 and 10013; self-starters, bulletin 


Nos. 7041, 7301, 7231, $776, 9841 and 
9871. 
Resistance Appliances. — Cutler- 


Hammer Manufacturing Co., Milwau- 


kee, Wis. Listed Aug. 25, 1920. 
“C-H.” self-starters; bulletin No. 
9601. 

Switches, Knife—The Electrical 


Manufacturing Co., 4149 East 79th 
street, Cleveland. Listed Aug. 3, 1920. 

“E. M. Co.;” all standard ratings; 
Type A. knife switches. 


“E. M. Co.” Type A Knife Switch 


Sockets, Medium  Base—Levitor 
Manufacturing Co., 136 Bowery, New 
York City. Listed Aug. 3, 1920 

“Leviton” metal-shell, medium base, 
pull sockets. 


Switches, Inclosed—Standard Elec- 


trical Construction Co., 60 Natoma 
street, San Francisco. ’ Listed Aug. 
13, 1920 


“Standard” two or three-pole, with 
or without fuse extensions mounted in 
labeled sheet-metal cutout boxes and 
provided with handles for manual op- 
eration without opening cases; 60-200 
amperes, 250 volts. 


Switches, Inclosed.—General Elec- 
tric Co., Schenectady, N. Y. Listed 
Sept. 7, 1920. 

“G. E.” two and three-pole knife 
switches and cutout bases for stand- 
ard cartridge-inclosed fuses; inclosed 
in metal cases and designed for man- 
ual operation without opening cases; 
30, 60 and 100 amperes, 500 volts, 
a-c.; type LM-S. 


Switches, Knife.—General Electric 
Co., Schenectady, N. Y. Listed Sept. 
7, 1920. 

“G. E” knife switches; 30 amperes, 
125 volts; catalog Nos. 42422-25 and 
42688-89: all standard 250-volt ratings; 
type LD-22 back connected; type 
LD-23 front connected; also switch 
stops for this type; all standard 600- 
volt ratings; type QC-3 back con- 
nected; type QC-4 front connected. 


Switches, Oil-Break.—General Elec- 
tric Co., Schenectady, N. Y. Listed 
Sept. 7, 1920 

“G. E.” oil-immersed switches; also 
conduit boxes for use with types 
FP-10 and FK-20. 


Switches, Inclosed.—Meyers Elec- 
tric Safety Switch Co., 247 Minna 
ee San Francisco. Listed June 8 


Standard fuse switches, mounted in 
standard and labeled, sheet-metal cut- 
out boxes or cabinets; provided with 
external handles for manual operation 
without opening cases; 250 volts d-c., 
500 volts a-c. or less, 400 amperes or 
less; Type C. catalog Nos. 601, 602. 
701-15, 801-15, 901-15, 1001-15, 1101-15 
and 1201-15. 


Switches, Inclosed.—Square D Co. 
Detroit, Mich. Listed May 25, 1920. 
_Compensator type inclosed switch- 
0-200 amperes, 0-600 volts; cata- 
log Nos. 78211, 78252-54, 78311, 78341- 
44, 78351-54, 78361- 64, 78441-44, 78451- 
54 and 78461-64. 


Switches, Surface—Bryant Electric 
Co., Bridgeport, Conn. Listed June 
15, 1920. o 

Without covers. For mounting n 
watertight and vaporproof fittings. 
Single-pole, catalog No. 2705: Double- 
pole, catalog No. 2704; switch handles, 
catalog Nos. 589-90. 
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ACTIVITIES IN THE TRADE 


Business Developments, Sales Agencies, Trade Literature and Miscellaneous Items Concerning 
Electrical Manufacturers and Allied Business Interests 


Hale Electric Co., Cleveland, plans 
to erect a plant at Massillon, O., for 
the manufacture of electric heating 
equipment for houses. 


Gould Electric Co., Presque Isle, 
Me:., has construction under way on 
a two-story and basement building, 
45 by 60 ft., to cost about $35,000. 


Electric Furnace Co., Alliance O., 
has issued a booklet which illustrates 
and describes the Baily electric fur- 
nace for heat-treating and annealing 
purposes. i 

Modern Electric Co., Bridgeport, 
Conn., is planning the removal of 
its establishment to new quarters at 
Broad and Cannon streets, for in- 
creased operations. 


Consolidated Electric Lamp Co., a 
Maine corporation, has filed authori- 
zation to operate in New York state. 
E. D. Tolles, 52 Broadway, New York 
City, is representative. 


Live Wire Electrical Appliances 
Co., 181 Griffith street, Jersey City, 
N. J.. has filed notice of organization 
to manufacture electrical devices. Ed- 
ward Mahlen heads the company. 


Peerless Insulated Wire & Cable 
Co., Pennington, N. J., has com- 
menced the erection of an addition to 
its plant, to be used for the manufac- 
ture of weatherproof wire products. 


Chelsea Elevator Co. has removed 
its plant from 213 West 26th street to 
439-41 West 19th street, New York 
City, where larger quarters for in- 
creased manufacture will be provided. 


McIntosh Battery & Optical Co., 


217 North Desplaines street, Chicago, 
plans to erect a one and two-story 
plant, 120 by 125 ft., at 223-233 North 
California avenuc, at an estimated 
cost of $45,000. 


Edison Storage Battery Co., West 

range, N. J., has filed notice of 
corporation change under New Jersey 
laws, with G. E. Cole, 23 West Forty- 
third street, New York City, as cor- 
porate representative. 


Blaw-Knox Co., Pittsburgh, has 
established a district office in Bir- 
mingham, Ala., which makes eight 
district offices in all, viz., New York, 

icago, Boston, Detroit, Baltimore, 
San Francisco and Sheffield, Eng. 


Waterbury Electric Co., 692 Main 
Street, Waterbury, Conn., has leased 
Property at 262 North Main street, 
ane will remove its establishment to 
this location. Improvements will be 
Made in the building prior to occu- 
Pancy, 
dqnmetican Engineering Co., Phila- 
in Pi la, manufacturer of Taylor 
ae erfeed stokers, has issued in book 
titled © Story by Talbot Stover en- 
Serik What of It, J. T.?” which de- 
culti es, in narrative form, the diffi- 
in es ofa textile-mill superintendent 
ris rying to convince the general 

Nager of the increased output that 

€ obtained in the boiler room 
y use of stokers. 


x”. 


Eastern Electrical Supply Co., 798 
Broad street, Newark, N. J., has ac- 
quired the three-story and basement 
building, 47 by 90 ft., at 88-90 Acad- 
emy street, extending through to 
Plane street, for the establishment of 
a new plant. 


Sprague Electric Works of General 
Electric Co., Bloomfield, N. J., held 
a banquet for department heads at 
Achtel-Stetter’s restaurant, Newark, 
N. J., Oct. 7. Charles D. Knight, 
plant manager, and C. F. Scott and F. 
W. Hall of the New York office spoke 
on the occasion. 


Majestic Electric Development Co., 
656 Howard street, San Francisco, 
has recently distributed a circular to 
the building and electrical trades de- 
scribing and illustrating the “Majes- 
tic” electric heaters for the home. 
Some of the advantages claimed for 
this type of heater are clean, steady, 
troubleless, safe, fumeless and eco- 
nomical heat. 

Conveyors Corp. of America, 326 
West Madison street, Chicago, has 
distributed a circular containing an 
imprint of an article entitled, “Re- 
moving Boiler and Stack Soot with a 
Steam Jet,” which appeared in the 
June 19, 1920, -issue of ELECTRICAL 
Review. The article in question de- 
scribes the construction and opera- 
tion of the steam jet conveyor as used 
in many leading central stations. 


Norton, Bird & Whitman, engineers, 
501 Fifth avenue, New York City, have 
made an announcement that they are 
prepared to make cost analyses for 
central station companies and other 
public utilities with the view of 
showing to the various public ser- 
vice commissions the actual rate of 
return on each rate embodied in the 
schedules. Such data can be utilized 
in making application for an increase 
ir rates. 


General Electric Co., Schenectady, 
N. Y., has acquired a controlling in- 
terest in the X-ray business of the 
Victor Electric orp., 236 South 
Robey street, Chicago, and a new 
company known as the Victor X-Ray 
Corp. has been organized, with offices 
and manufacturing plant in Chicago. 

Samms, president of the old 
Victor firm, becomes president of the 
new company, and Dr. Coolidge, in- 
ventor of the General Electric Co.’s 
X-ray tube, will be consulting engi- 
neer. Capital stock of the new com- 
pany has been exchanged for General 
Electric X-ray patents and good will, 
and for the assets of the old Victor 
Electric Corp. The formation of the 
new company will result in full manu- 
facturing, engineering and research 
co-operation between the General 
Electric Co. and the Victor X-Ray 
Corp. In 1914 the General Electric 
Co. placed the Coolidge X-ray tube 
on the market and will continue to 
manufacture this invention and other 
devices used in the medical and dental 
professions. 


Gould Storage Battery Co., 30 East 
42nd street, New York City, is offer- 
ing prizes amounting to $4000 for the 
oldest Gould automobile storage bat- 
teries in the country. The company 
intends to back up its claims for Gould 
automobile batteries with records 
made under actual working conditions 
on the road. 


Habirshaw Electric Cable Co., New 
York City, has published a book of 
suggestions and data for the prospec- 
tive home-builder, entitled “The Home 
Electrical.” It contains plans showing 
the location and type of electrical out- 
lets, together with illustrations of typi- 
cal electrical equipment, appliances 
and devices for the laundry, kitchen, 
bedroom and other home uses. The 
appliances shown are selected from 
the extensive line of the Western 
Electric Co. A section of the book is 
devoted to a description of Habir- 
shaw and Western Electric products 
and service. 


Duplex Lighting Works, 6 West 
48th street, New York City, realizing 
the benetits to the public and the indus- 
try derived from the industrial lighting 
campaigns held in the past, has inaugu- 
rated a “Duplexalite’ residence cam- 
paign which is most complete and should 
be of invaluable help to the contractor 
and dealer selling lighting fixtures. The 
company has prepared sales letters, post- 
cards and descriptive folders, and offers 
without charge to print letterheads, im- 
print literature and mail the material 
for any dealer furnishing a list of 50 


prospective customers and prepaying the | 


5-cent postage required by each. In 
addition, the release of these letters will 
be timed with “Duplexalite” national 
advertising publicity, so that the plan 
offers an opportunity for dealers to get 
new business at low cost. 


Cutler-Hammer Manufacturing Co,, 
Milwaukee, has published a booklet 
bearing the title “Steel Mill Control,” 
which tells briefly the story of iron 
and steel from the ore in the mine to 
the finished product of the steel mill, 
explaining how the Cutler-Hammer 
products have aided in making possi- 
ble the great engineering progress in 
mining and ore handling, and in fur- 
nace and steel mill practice. The 
booklet is illustrated with C-H con- 
trols and other products, as well as 
views of their installation. Every 
machine peculiar to the steel industry 
is referred to with a discussion of the 
control to be used. One of the most 
ingenious devices shown is an auto- 
matic controller for the gas cock re- 
versing mechanism for coke ovens. 
This apparatus operates under the di- 
rection of a self-winding master clock 
and at predetermined time intervals 
three different valve operations are 
performed in a definite sequence. 
About 40 other controls are described. 
Space is also given to electric brakes, 
lifting magnets, space heaters, Thomas 
meters for measuring gases and mag- 
netic separator pulleys. 
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PERSONAL MENTION 


Biographical Sketches and Chronicle -of Changes in Business Connections, Promotions and 
Other Personal News of the Industry 


Briton ©. SmMitu has accepted 
a position on the staff of the DeLaval 
Steam Turbine Co., Trenton, N. J. 


F. J. Sive has resigned his position 
as superintendent of distribution of the 
New England Power Co., Worcester, 
Mass. 


R. NORMAN COKE, JR. has been 
appointed trattic engineer for the west- 
ern division of the Bell Telephone Co., 
Toronto, Can. 


J. H. Kiinck has accepted a posi- 
tion in the general sales department of 
the Westinghouse Electric & Manufac- 
turing Co., East Pittsburgh, Pa. 


W. R. GREENSHIELDS has been 
appointed assistant sales manager of the 
Canada Wire & Cable Co., Toronto, 
Ont., to succeed Major F. C. Connery. 
deceased. 


 NEwWCcomMB CARLETON, president 

of the Western Union Telegraph Co., 

New York City, has been elected a di- 

er of the American Sugar Refining 
o. 


Pror. D. C. JACKSON has been 
appointed chairman of the standards 
committee of the American Institute of 
Electrical Engineers to succeed L. T. 
Robinson. 


Cart C. THOMAS has been ap- 
pane western representative of Dwight 

. Robinson & Co., with headquarters 
in the Electric Equipment building, Los 
Angeles, Cal. 


T. WALTER MCGRATH has sev- 
ered his connection with the Electric 
Storage Battery Co., Philadelphia, and 
is now connected with the M. J. Dough- 
erty Co., contractor. 


Henry Bower has accepted a 
position as an auditor with the General 
Electric Co., Schenectady, N. Y. He 
was formerly with Landers, Frary & 
Clark, New Britain, Conn. 


M. C. OsBORN has accepted a posi- 
tion as utility representative of the 
Gillespie Eden Corp., New York City. 
He was formerly sales manager of the 
Washington Water Power Co., Spokane. 


C. D. EmMm™Mowns, president of the 
United Railways & Electric Co., Balti- 
more, Md., was elected fourth vice-presi- 
dent of the American Electric Railway 
Association at its recent meeting at 
Atlantic City. 

WaLtteER J. TrimMMoONS, who has 
been connected with the statistical and 
claim departments of the Commonwealth 
Edison Co., Chicago, since August, 1911, 
resigned recently to engage in the in- 
surance besiness. 


HreENry HERBERT COUZENS, 
chief engineer and manager of the Tor- 
onto Hydroelectric System, Toronto, 
Can.. has been given an indefinite leave 
of absence to organize the work of the 
new transportation commission of the 
city of Toronto, of which commission he 
has been appointed manager. During 
Mr. Couzens’ absence, Edward M. Ash- 
worth, assistant manager of the Toronto 
Hydroelectric System, will act as gen- 
eral manager. 


R. E. FisHeER has been appointed 
a member of the commercial section to 
represent the Pacific Coast Geographic 
Division of the National Electric Light 
Association. He is commercial man- 
ager of the Pacific Gas & Electric Co., 
San Francisco. 


H. W. Hovucu, for the past ten 
years chief electrical and research engi- 
neer for the Cleveland Electric Illumi- 
nating Co., on Oct. 1, joined the staff of 
the Daniel M. Luehrs Co., industrial 
consulting and construction engineers, 
Cleveland. Mr. Hough is an engineer 
of recognized standing in the central- 
station industry, having had 18 years’ 
responsible participation in the diversi- 
fied activities of large electric lighting 


H. W. Hough. 


and electric railway interests. His expe- 
rience in the design of modern power 
houses, substations, transmission and 
distribution systems has, therefore, been 
acquired under circumstances which in- 
sure a high standard of judgment in this 
class of engineering work. Mr. Hough 
has also been actively engaged for a 
number of years in the solution of the 
many industrial problems which are 
incident to the supply of light and 
power. In this connection his experience 
in industrial applications has been ex- 
tensive, particularly as applied to large 
electric furnaces, rotating electrical ma- 
chinery of many types, and electric weld- 
ing and heating devices. He has been 
closely associated with prominent engi- 
neers throughout the country in his work 
on various committees of state and na- 
tional engineering societies. 


WiLtLt1iaM F. STROUSE has been 
appointed chief engineer of the Mary- 
land Public Service Commission, 
Annapolis, Md., .to succeed the late 
Charles G. Edwards. Mr. Strouse has 
been acting chief engineer for the past 
six months. 


E. A. Broros, who has been repre- 
senting the Western Electric Co. in 
Northern Europe for several years, has 
been appointed manager of a new Nor- 
wegian corporation which will handle 
the Scandinavian business of the Inter- 
national Western Electric Co. Mr. 
Brofos will make his headquarters in 
Christiania, Norway. 

Cot. W. R. THompsown, who has 
been appointed assistant manager of the 
Shaffer Oil & Refining Co., has been 
connected with the H. M. Byllesby & 
Co. organization for 11 years, having 
started in 1909 as assistant chief engi- 
neer. A few years later he became 
manager of engineering and construc- 
tion, and while in this position he had 
charge of the construction of many of 
the company’s most important hydro- 
electric developments, including the 
Coon Rapids water power project near 
Minneapolis, Minn. He was also re- 
sponsible for the development of the 
wishbone type of crcessarm for long- 
distance transmission of electrical en- 
ergy, and was the directing head of 
many of the company’s largest steam- 
power constructions. 


OBITUARY. 


S. C. GREEN, a prominent electrical 
engineer of the Southwest, died recently 
in Dallas, Tex. He was the founder 
and head of the Green Electric Co, 
Dallas, and designed and erected many 
of the electric light plants in Oklahoma 
and Texas. 


Ervin L. McGrew, general trafic 
manager and purchasing agent of the 
Standard Underground Cable Co., Pitts- 
burgh, died in New York City, Oct. 8, 
at the age of 55 years. He had been 
with the Standard company since 190), 
and was a director as well as the first 
president of the Purchasing Agents’ As- 
sociation of Pittsburgh. 


WittraAM McFaut died recently 
at Mount Vernon, N. Y., aged T8 years. 
He was a prominent figure in the com- 
pressed air machinery field, being one ot 
the proprietors of the Freeland Tool 
Works, which built some of the frst 
compressors for the Rand Drill Co. The 
Freeland business was later sold to the 
Rand Drill Co., with which Mr. McFaul 
was connected for some time, and after- 
wards with the Ingersoll-Rand Co. 


FRANK W. HARRINGTON, well- 
known electrical supply salesman, died 
Oct. 3, in Greenfield, Mass., where he 
was undergoing treatment for throat 
trouble. He was 72 years old and tor 
over 20 years had been associated with 
John A. Roebling’s Sons Co. From the 
very beginning of his career Mr. Har- 
rington had always been connected with 
the telephone and telegraph fields, being 
one of the pioneer telephone men ot 
the country. About a year ago ill-health 
compelled him to give up his business 
activities, and he removed from New 
York City to Athol, Mass. Mr. Har- 
rington was a Mason, a member of the 
Sons of Jove and the Oldtimers Club. 
He is survived by a widow and marr! 
daughter. 
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BUSINESS OPPORTUNITIES. 


News of Electrical Construction Projects in All Parts of the Country, Proposals Invited, Foreign 
Trade Openings and New Companies 


EASTERN STATES. 


Nashua, N. H.—The Nashua Manu- 
facturing Co. has commenced work 
on extensions and improvements in 
the power house at its blanket mills. 


Boston, Mass.—Commissioner of 
Public Works T. F. Sullivan has 
awarded a contract to the Westing- 
house Electric & Manufacturing Co., 
Pittsburgh, for equipment for two 
new electrically operated pumping 
plants for high pressure water ser- 
vice for the fire department, at a cost 
of $174,569. One of the stations will 
be located at the power plant of the 
Boston Elevated railroad, Commer- 
cial street, and the other at the plant 
of the Edison Electric Illuminating 
Co., Atlantic avenue. 


Danvers, Mass—The Commission 
of Mental Diseases, 36 State House, 
Boston, plans to erect a one-story 
power plant at the state hospital lo- 
cated at Danvers. The estimated 
cost 1s $250,000. 


Everett, Mass—The Malden Elec- 
tric Co., Malden, Mass., will hold in 
abevance plans for the erection of its 
new one-story electric substation on 
Broadway, Everett. 


Fall River, Mass—In connection 
with the erection of an addition to its 
plant to cost about $200,000, the Lin- 
coln Manufacturing Co., Jefferson 
Street, manufacturer of cotton goods, 
will install a new electrical depart- 
ment, including switchboard room. 
The new plant buildings will be one 
and three-story, 122 by 157 ft., and 32 
by 47 ft., respectively. 

Fall River, Mass.—The New Eng- 
land Oil Corp., New street, has filed 
Plans for the erection of a number 
of pumping plants, including main 
Pump house, condenser building and 
other auxiliary units. 


Fitchburg, Mass.—The Fitchburg 
Gas & Electric Light Co., 537 Main 
Street, has awarded a contract to 
Wiley & Foss, Central street, for the 
€rection of a boiler plant, machine 
shop, service building and other me- 
chanical works on the Sawyer Pass- 
ageway. The structure will be two 
and three-story, 58 by 150 ft., and is 
estimated to cost $125,000. 


New Bedford, Mass.—The Kemp- 
ton Electric Service Co. has been or- 
ganized to operate a plant at 270 
197 pton street. Milton A. Doolittle, 

Middle street, heads the company. 


g yrth Adams, Mass.—The Boston 
z ane railroad has awarded a con- 
f id to the Fred T. Ley Co., Spring- 
. ass., for replacing the over- 
read trofley system in its electric 
one in this district. 
orcester, Mass.—The Compton 
pce es Loom Works have filed 
neha tor extensions and improve- 
he; 5 in the transformer building at 
ır textile machinery plant. 


Waterbury, Conn.—The Waterbury 


Re 


Rolling Mills, Aurora street, have 
hled plans for the erection of a trans- 
former building at its works, about 
20 by 26 ft. 


Buffalo, N. Y.—The Buffalo City 
Service Co., recently organized, 1s 
planning the establishment of a local 
electric plant, with distributing sys- 
tem in certain sections of this dis- 
trict. The company is headed by 
Robert C. Davidson, George W. 
Wheeler and T. Craig Burns. 


Buffalo, N. Y¥Y.—The Phoenix Bev- 
erage Co., 835 Washington street, has 
awarded a contract to George 
Kempf’s Sons, 821 Virginia street, for 
the erection of a one-story addition 
to its power house, 30 by 50 ft., to 
cost about $15,000. 


Jamestown, N. Y.—The Dahlstrom 
Metallic Door Co. plans to install a 
300-hp. synchronous motor-generator 
set. Address J. A. Westman, general 
manager. : 


New York, N. Y.—The Public 
Works Department has entered into 
an agreement with the Staten Island 
Midland Railway Co., for a leasing of 
its lines in Richmond Borough, and 
the operation of the property as a 
municipal enterprise. A five-cent fare 
will be charged. The agreement pro- 
vides that the Richmond Light & 
Power Co., which has been furnishing 
electric energy for the operation of 
the system, shall continue to do so at 
cost; this latter will be determined by 
an expert for the city and one repre- 
senting the company. 


Rensselaer, N. Y.—Flectrical and 
mechanical equipment will be in- 
stalled in the ice cream manufacturing 
plant to be erected by C. P. Stevens, 
120 South Swan street, at 126-8 Jav 
street, to be three-story, 50 by 70 ft., 
and estimated to cost $30,000. 


Rock City Falls, N. Y.—The power 
house at the plant of the Hercules 
Paper Mill was partially destroyed by 
fre on Oct. 7. 


Syracuse, N. Y.—The power house 
at the University of Syracuse was 
damąged by fire on Oct. 11. 


Utica, N. Y.—The State Hospital 
Commission, Albany, has awarded a 
contract to Scott Brothers. Arlington 
block, Rome, N. Y., for the erection 
of an electrically operated pumping 
plant and filtration works at the Utica 
State Hospital at a cost of $164,666. 

Vernon, N. Y.—The Tyler Light 
& Power Co. has filed notice of dis- 
solution under New York laws. 

Yonkers, N. Y.—The National 
Sugar Refining Co., 129 Front street, 
New York City. has awarded a con- 
tract to the William L. Crow Con- 
struction Co., 103 Park avenue, New 
York City, for the erection of an ad- 
dition to its power house on Main 
street. 

Atlantic City, N. J.—In connection 
with the application of the Atlantic 
City Electric Co. for permission to 
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build a new high-tension line to the 
station of the United States Radio 


Supply Co., Tuckerton, the board of. 


frecholders does not look upon the 
project with favor, holding that the 
lines will be a menace on public high- 
ways. It is urged that the company 
purchase a private right-of-way for 
the system, and the matter is still 
pending. 


Bayonne, N. J.—The Texas Co. has 
filed plans for the erection of a one- 
story power house at its oil works, 


foot of First street, to cost about 
$13,500. 


Orange, N. J.—Considerable elec- 
trical and mechanical equipment will 
be installed in the new plant addition 
at the factory of the Monroe Calcu- 
lating Machine Co., 49 Mitchell street. 
The structure will be four stories, 
and is estimated to cost $200,000. 


Paterson, N. J.—The Silk Realty 
Co., Twelfth avenue, has construction 
under way on a one-story power 
house addition to cost about $14,000. 


Trenton, N. J.—A large electric 
power plant for works service will be 
erected by the Mutual Potteries Co., 
Trenton, at its new = sanitary ware 
plant on Clinton avenue, estimated to 
cost close to $1,000,000. The contract 
has been let to Stone & Webster, Inc., 
120 Broadway, New York City, for 
the construction work. 


Allentown, Pa.—The only bid sub- 


mitted to the city council for the in- . 


stallation of a new steam turbine, 
electrically operated contrifugal 
pumping unit at the city waterworks 
was from the Dravo-Doyle Co., 
Philadelphia, at a price of $75,980. 


Allentown, Pa.—The Allen Tire & 
Rubber Co., 510 Hamilton street, is 
arranging for the installation of 
equipment at its power house in the 
Bachman terrace section. 


Lansdale, Pa.—A company is being 
organized to raise $50,000 for addi- 
tional equipment at the municipal 
electric light plant. Address clerk of 
the borough council. 


New Bethlehem, Pa.—Considerable 
electrical and mechanical equipment 
will be installed at the new mining 
plant of the Pine Run Coal Co., esti- 
mated to cost about $200,000. The H. 
K. Ferguson Co., 6525 Euclid ave- 
nue, Cleveland, is contractor. 


Newcastle, Pa.—The city has filed 
a complaint with the Public Service 
Commission against the Manufactur- 
ers’ Light & Power Co., asking for 
improvements and betterments in the 
local service. 

Philadelphia, Pa.—The Bell Tele- 
phone Co. has construction under 
way on a new three-story and base- 
ment building at Broad and Rockland 
streets, Wyoming district, 90 by 137 
ft., to cost about $400,000. 

Philadelphia, Pa.—The Department 
of Public Works, City Hall, has tak- 
en bids for the erection of a one- 
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story pumping plant at the Queen 
Lane pumping station, used by the 
waterworks department. 


Philadelphia, Pa.—The Carver File 
Co., 3231 Frankford avenue, has com- 
menced the erection of a power house 
at Tacony and Buchins streets. 


Philadelphia, Pa.—William Steele 
& Sons have been awarded a contract 
to erect a power house for the Rey- 
burna Manufacturing Co. 

Pittsburgh, Pa—The Public Ser- 
vice Commission has ordered the 
Duquesne Light Co. to install ad- 
ditional lamps on Jefferson road, 
Penn township, sustaining a com- 
plaint of the local officials against the 
company for inadequate service. 


Pittsburgh, Pa.—The Pittsburgh 
Street Railways Co., Chamber of 
Commerce building, has completed 
lans for alterations and extensions 
in its power plant on Brunots Island. 


Stewartstown, Pa. — The power 
plant of the Deer Creek Water & 
oa Co. was destroyed by fire on 

ct. 0. 


Williamsport, Pa.—The Lycoming 
Foundry & Machine Co., Oliver 
Street, has completed plans for the 
erection of a one-story power house 
addition, 50 to 100 ft., to cost about 
30,000. 


York, Pa—Fire Oct. 11 damaged 
the transformer building at the plant 
of the York Haven Water & Power 
Co. Service was interrupted for a 
number of hours at neighboring 
places served by the company. 


Baltimore, Md.—The Standard Oil 
Co. has filed plans for the construc- 
tion of a one-story transformer house 
at its oil works on Eighth street. 


Baltimore, Md. — The Columbia 
Graphophone Co. has filed plans for 
the erection of the proposed pumping 
plant at its works at Loneys lane and 
Chase street, one-story and basement, 
38 by 62 ft., and estimated to cost 
$25,000. 

Baltimore, Md.—The Consolidated 
Gas, Electric Light & Power Co. 
Lexington building, is said to be plan- 
ning for a bond issue of $5,000,000, 
to be used in part for power plant and 
line construction in this district. The 
company has plans well under way 
for the erection of a power plant on 
East Madison street. 


Cumberland, Md.—The Edison 
Electric Illuminating Co. has com- 
pleted the installation of a lighting 
system at Ridgeley, W. Va., on the 
opposite side of the Potomac river, 
and service has been inaugurated. 


Frederick, Md.—The city council 
has awarded a contract to the G. W. 
Cornell Co., Pittsburgh, for improve- 
ments in its electric system, includ- 
ing the installation of new equipment 
at the electric lighting plant, and bet- 
terments in the street-lighting sys- 
tem, to cost about $41,400. 


Washington, D. C.—The Potomac 
Electric Power Co. is arranging for 
a loan of $600,000, the proceeds to be 
used for extensions and improve- 
ments in its power plants and sys- 
tem. 


Bristol, Va.—Electrical equipment, 
including industrial motors, lighting, 
etc., will be installed in the four local 
shop buildings to be constructed by 
the Norfolk & Western railroad, 
Roanoke, Va., for locomotive and car 
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repair work. The shops are estimat- 
ed to cost $50,000. 


Harrisonburg, Va—The West Har- 
risonburg Light Co., recently incor- 
porated, will operate a light and 
power system in this district. H. A. 
Logan is president, and J. S. Flory, 
secretary. 

Marion, Va.—The Mt. Carmel 
Light & Power Co., recently organ- 
ized, will operate a light and power 
rm here. W. A. Scott is presi- 
ent. 


Roanoke, Va—The Norfolk & 
Western Railroad Co. plans to erect 
an addition to its electric plant at 


Roanoke at an estimated cost of 
$300,000. 


Scottsville, Va—The Big Bend 
Power Co. has been organized by F. 
C. Moon and others to erect a plant 
on the James river. 


Fairmont, W. Va.—Plans are being 
prepared for a transmission line for 
the Monongahela Valley Traction Co. 
Address R. W. Lohman, superintend- 
ent, Watson building. 

New Holland, N. C.—Benham & 
Richards, 214 East State street, 
Columbus, O., city planners, will pur- 
chase the electrical machinery and 
equipment for the establishment of a 
light and power system at the proper- 
ty of the North Carolina Farms Co., 
New Holland. With certain sewer 
works the project will cost about $50,- 


Red Springs, N. C.—The town 
council has arranged a bond issue of 
$50,000 for the installation of an elec- 
tric lighting system, in connection 
with the waterworks. 

Milner, Ga.—The city has voted 
bonds for light and power. Power 
is to come from Etheridge’s mill, 
about two miles from town, where a 
recently constructed dam has been 
built on Potato creek. 

Trion, Ga—The Trion Co., Inc., 
plans to erect a one-story addition to 
its power plant. 

Jacksonville, Fla—The construc- 
tion of an electric line to the state 
fair grounds has been authorized by 
the city commission. Address T. O. 
McBride, chairman. 


NORTH CENTRAL STATES. 


Cleveland, O.—The Allen Theater 
Enterprises of Toronto, Can., plans 
to erect a power plant at Euclid ave- 
nue and East 14th street, in connec- 
tion with a new theater and com- 
mercial building. 


Dayton, O.—A recent fire at the 
Miller’s Ford electric light station of 
the Dayton Power & Light Co. 
caused a loss of ; 


Huron, O.—Plans are under way 
to improve the municipal light and 
power plant. Address city clerk. 


Youngstown, O.—The Youngstown 
Sheet & Tube Co. has received a fed- 
eral permit to construct a high-ten- 
sion transmission line over the Ma- 
honing river at a point about 600 ft. 
below the highway bridge over that 
river at Struthers, O., half a mile be- 
low Youngstown and 15.5 miles above 
the mouth of the Mahoning river. 


Holland, Mich.—Members of the 
Holland Merchants’ Association be- 
lieve that if the city is to go in for 
boulevard lighting at all some plant 
ought to be devised whereby Hol- 
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land will get a real boulevard lighting 
system. 


Albion, Mich—The Michigan State 
Telephone Co. will place underground 
conduits for all telephone wires now 
on Superior street, between Austin 
avenue and Ash street. The company 
will expend $65,000 on improvements. 


Wakefield, Mich.—The city pur- 
chasing agent has been authorized to 
buy two 5-kw. and two 3-kw. trans- 


formers. Address William Jacobson, 
city clerk. 
Chicago, [ll—The Charles G. 


Stevens Co. plans to erect a power 
plant in connection with its new 
warehouse on Western avenue and 
45th place. The estimated cost of the 
project is $75,000. 


Hudson, Wis.—Plans have been 
prepared by Holland, Ackerman & 
Holland, engineers, Monadnock 
block, Chicago, for hydroelectric 


plant No. 3 on Willow river near 
here. Owner, Burkhardt Milling & 
Electric Co., Burkhardt, Wis. 


Lyons, Wis.—Plans are under way 
for organizing progressive clubs, with 
the object of making improvements 
to the street lighting system, etc. 

Milwaukee, Wis—Through Wil- 
liam A. Read & Co., bankers, Nassau 
& Cedar streets, New York City, the 
Wisconsin Electric Power Co., Mil- 
waukee, has arranged for a bond is- 
sue of $5,000,000, the proceeds to be 
used in part for the completion of its 
power plant now in course of con- 
struction. This station will have a 
capacity of 40,000 kw., and will be 
operated under lease by the Milwau- 
kee Electric Railway & Light Co. 


Princeton, Wis.—The Princeton 
Light & Power Co. will erect a 
hydroelectric power plant, plans for 
which have been prepared by the 
Jacobson Enginering Co., 533 Metro- 
politan Bank building, Minneapolis, 
Minn. 

Rhinelander, Wis.—The Rhineland- 
ed Light & Power Co. will extend its 
lines from Monica through Pelican 
Lake to Elcho. 

Sheboygan, Wis.—Plans are being 
prepared for a four-story power 
house, 60 by 200 ft., to be erected by 


the Northern Furniture Co. at an 
estimated cost of $200,000. 
Spooner, Wis.—Work_ will soon 


start on an ornamental “white way 
lighting system to cost $2000. Ad- 
dress George B. Sage, city clerk. 


Stevens Point, Wis.—The Chamber 
of Commerce will hold a meeting 
shortly to decide on installing a 
“white way” lighting system. 


Verona, Wis.—A contract has been 
let to William Mueller & Co., Chica- 
go, for wood poles for an electric 
light and power system for the 
Verona Light & Power Co. The esti- 
mated cost is $15,000. Wires, trans- 
formers, etc., have not yet been pur- 
chased. Address W. R. Hendricks, 
secretary. 


Vesper, Wis.—The Wood County 
Rural Electric Co. will install an elec- 
tric line from the Biron plant to 
Vesper, Arpin, Rudolph and Auburn- 
dale. Address W. W. Clark, secre- 
tary. 

Albert Lea, Minn.—The Tri-State 
Telephone Co. has purchased a site 
at Newton and East Main street and 
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will build an exchange in the spring. 
The estimated cost is $35,000. 

Duluth, Minn.—The city council 
has decided to build a telephone line 
between 34th avenue west and Lake- 
side. Address P. G. Phillips, com- 
missioner. 

Hibbing, Minn.—The water and 
light board has decided to install elec- 
tric lights in the Home Acres addi- 


tion. Address Charles Foster, super-` 


intendent of public utilities. 


Iowa City, Ia—Twenty Iowa City 
merchants may contribute $5000 each 
to a fund with which to start the erec- 
tion of a $100,000 electric light and 


power plant for their downtown use.’ 


Marshalltown, JIa.—The Marshall 
County Commissioners will establish 
electric lights on the county roads, 
power for which will be furnished by 
the lowa Light & Railway Co., Cedar 
Rapids. Address George Enderly, 
county auditor. 


Melrose, Ia.—The Melrose and 
Shiloh Electric Light & Power Co. 
has been organized to buy and sell 
electric energy and supplies and to 
erect and construct electric light and 
ower transmission lines. A. 
offa is president of the company. 


Burlingame, Kan.—Plans are being 
prepared by Black & Veatch, engi- 
neers, 701 Mutual building, Kansas 


City. Mo., for a power plant to be ` 


on by the city at a cost of $70,- 


Wellington, Kan.—Plans are being 
prepared bv Johnson & Benham, 
engineers, Kansas City, Mo., for im- 
provements to the electric light and 
water plant, including the installation 
of generator, turbine, etc. The esti- 
mated cost is $60,000. 


Norfolk, Neb—A special election 
will be held to vote on the question 
of issuing $300,000 worth of municipal 
electric light and gas plant bonds. 


- Rockford, Neb.—The Consolidated 
Electric Co. will build an electric line 
from Homlesville through Rockford 
and Filley to Virginia. 

Sidney, Neb.—The city plans to re- 
model its power plant and install two 
250-hp. boilers, generator, etc. Ad- 
dress I. G. Graybill, mayor. 


Garretson, S. D.—The Garretson 
Electric Construction Co. has been 
awarded a contract for the building 
of a transmission line from Harris- 
burg to Tea and also for putting in 
the distributing system at Tea. 

Kimball, S. D.—The Kimball Elec- 
tric Light & Power Co. plans to in- 
Stall a 120-hp. oil engine. 

Mitchell, S. D.—The present light, 
power and gas service is reported to 
he insufficient for the consumers’ 
needs, and the city plans to establish 
a municipal plant which will produce 
the desired energy. 


SOUTH CENTRAL STATES. 


Harrodsburg, Ky.—Plans have 
been prepared by Pearse, Greeley & 
Hensen, engineers, Chicago, for the 
construction of an electric light plant 
and improvements to the waterworks. 
Bonds to the amount of $100.000 will 
be voted for the project on Nov. 22. 
Address J. G. Pullman, mayor, Har- 
rodsburg. 


Wasioto, Ky.—The Wasioto Light 
& Power Co. has been incorporated 


- 
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with a capital of $30,000, the incor- 
porators being E. M. Bell and others. 
The company plans to install light 
and power equipment. 


Fort Payne, Ala.—C. C. Appleton 
is planning the installation and opera- 
tion of a local electric light and power 
plant. 


Little Rock, Ark.—The city coun- 
cil is considering plans for extensions 
and improvements in the street-light- 
ing system. John Bleidt is city elec- 
trician. 

Litle Rock, Ark.—S. R. Morgan & 
Co. is planning the construction of a 
new transmission line to Cargile, 
Ark., connecting with the plant of 
the El Dorado Ice & Coal Co. 


Sand Springs, Okla—The Sand 
Springs Light, Heat & Power Co. is 
perfecting plans for the construction 
of its proposed high-tension line 
along the Arkansas river, extending 
from Sand Springs to Tulsa, about 
10 miles. Charles Page is president. 

Amarillo, Tex.—The City Light & 
Water Co. is making improvements 
and additions to its electric light and 
waterworks plant at a cost of $100,- 

Considerable new equipment 
will be installed. 


Jacksonville, Tex.—Fire on Oct. 10 
destroyed the electric power and ice 
plant of the Commonwealth Light & 
Power Co., with loss estimated at 
$100,000, including equipment. 

Laporte, Tex.—The electric light 
and waterworks plant of the Laporte 
Light, Water & Ice Co., which was 
recently destroyed by fire, will be re- 
built at a cost of about $20,000. 


Memphis, Tex.—Fred Miller, Hol- 
lis, Okla., will erect an electric light 
and power plant here to replace that 
of the Texas Gas & Electric Co., 
which was destroyed by fire recently. 

Moran, Tex.—The proposed power 
system to be constructed by the Al- 
bany Light & Stone Quarry Co., Al- 
bany, Tex., to Moran, 1s estimated to 
cost about $90,000, including a dam 
at Deep creek for waterworks ser- 
vice. 

Rising Star, Tex.—The Rising Star 
Light & Power Co. has been incor- 
porated here with a capital stock of 
$15,000. The incorporators are W. L. 
Felt, J. E. Lewis and J. R. Edison. 


WESTERN STATES. 


Colorado Springs, Colo.—The Ala- 
mo Hotel & Garage Co. has been 
granted permission to erect a power 
plant. 

Phillipsburg, Mont.—H. H. Han- 
son, manager of the Drummond 
Light & Power Co., has completed 
plans for an electric lighting system. 


American Falls, Ida.—Work will 
bgein next year on the American 
Falls dam. Address Eugene Banks, 
engineer. 

Centralia, Wash.—The citizens have 
asked the city commissioners to in- 
stall a cluster lighting system along 
Power avenue. 

Hillsboro, Ore.—The Federal Tele- 
graph Co. plans to erect a wireless 
station here at a cost of $200,000. 
Address F. H. Barstow, local man- 
ager. 

Brawley, Cal—The city plans to 
erect an electric light and power 
plant. for which purpose the citizens 
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will véte on the issuance of $200,000 
in bonds. a 

San Francisco, Cal.—dAuthority to 
proceed with the Pitt river hydro- 
electric power plant project, by which 
it is proposed to bring power to San 
Francisco at an eventual cost of $125,- 
000,000 in building construction, was 
granted by the State Railroad Com- 
mission to the Mount Shasta Power 
Corp., a subsidiary of the Pacific Gas 
& Electric Co. 


CANADA. 


Winnipeg, Man.—Hydroelectric de- 
velopment in rural Manitoba is 
planed by the Canadian government, 
the estimated cost of the project be- 
ing $1,000,000. Address J. M. Leamy, 
Provisional Power Commissioner. 


Queenstown, Ont.—The city plans 
to install five generators of 55,000 hp. 
each, as well as other equipment in 


the hydroelectric power plant to be` 


erected at a cost of $4,000,000. 


INCORPORATIONS. 


Boston, Mass.—The Brock Co., Inc. 
Capital $40,000. To manufacture elec- 
trical and other equipment.  Incor- 
porators: L. . Marsh, Fred M. 
Hanson and William E. Ludden. 


Hartford, Conn.—Electric Parts & 
Service Co. Capital $30,000. To 
manufacture electrical equipment for 
automobile use. Incorporators: C. 
H. Schrag, J. H. Miller and E. G. 
Reinert, 109 Ann street. 


New York, N. Y¥.—The Harlem 
Battery & Ignition Co. Capital 
$5000. To manufacture electrical ma- 
chinery and appliances. Incorpora- 
tors: W. Greenfogel, O. V. 
Fleischman and M. Eckhaus, 398 
Broadway. 

New York, N. Y.—Pennsylvania 
Lichting Fixture Corp. Capital $10,- 
000. To manufacture electrical fix- 
tures. Incorporators: R. Berman, E. 
Wechsler and W. I. Stampleman, 
2592 Creston avenue, Bronx. 


New York, N. Y.—Federal Electric 
Safety Appliance Co. Capital $100,- 
000. To manufacture electrically 
operated safety appliances. Incor- 
porators: M. and W. Lyons, and K. 
Scherer, 317 East Fourteenth street. 


PROPOSALS. 


Cheyenne, Wyo.—Bids will be re- 
ceived Oct. 29 for the electric wiring 
of a new memorial hospital in Lara- 
mie county. Address Samuel Corson, 
secretary. 


Melbourne, Australia—Bids will be 
received not later than noon on Feb. 
24. 1921, by R. Liddelow, secretary 
of the Electricity Commissioners, 
673 Bourke street, West, Melbourne, 
Victoria, Australia, for the supply, de- 
livery, etc., of turbo-alternators and 
other equipment for the Morwell 
power project. Copies of tender 
forms. specifications, drawings and 
conditions may be inspected at the 
office of the Bureau of Foreign and 
Domestic Commerce, First National 
Rank building, Chicago, and 754 
Custom House, New York City. 
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FINANCIAL NEWS 


Comment on the Financial Outlook in the Electrical Industry, New Securities, Reports of 
Earnings, Dividends and Utility Stocks | 


New Investors Attracted tc Public 
Utilities Securities. 


Marked improvement is being shown in 
the public utility securities market, ac- 
cording to the bond department of H. M. 
Byllesby & Co. Not only is the experi- 
enced and shrewd investor showing an 
appreciation for the present-day bargains 
in this class of Security, but thousands of 
new investors are being attracted to this 
field every month. As an example, the 
Standard Gas & Electric Co. and its 
subsidiaries now have about 35,000 share- 
holders and, in addition, approximately 
5000 investors are purchasing a partner- 
£hip on the partial-payment plan. There 
is also a marked increase in the number 
of holders of the interest-bearing se- 
curities of the organization. This tend- 
ency will result in higher prices and lower 
yields for sound utility securities and 
the day is not far off when the present 
liberal returns will be a thing of the past 
on public utility issues. 


Ottawa Light, Heat & Power Co. to 
Issue Trust Bonds. 


The Ottawa Light, Heat & Power Co., 
Ltd.. Ottawa, Canada, has called a meet- 
ing to consider the issue of not more than 
$6,000,000 of first mortgage and collateral 
trust bonds for general purposes and pro- 
viding for the sale of certain water pow- 
ers tc the Ottawa Electric Co., and cer- 
tain financial arrangements with the 
oe Electric Co. and the Ottawa Cas 

oO. 


Bond Offerings of Wisconsin Electric 
Power Co. 


An issue of $5,000,000 Wisconsin Elec- 
tric Power Co. first mortgage 7.5% sink- 
ing fund bonds, series “A.” dated Oct. 15. 
1920, and due Oct. 15, 1945, offered by 
William A. Read & Co. at 99 and interest, 
has been disposed of. 


Allis-Chalmers Manufacturing Co. 


Net profits for July and August were 
$595.532. For the eight months ended 
Aug. 30 last net profits were $2,195,163. 
Preferred and common dividend payments 
amounted to $1,390,545, leaving a surplus 
of $804,618. The previous surplus amount- 
ed to $10,856,007, making a total surplus 
on Aug. 31 of $11,660,625. 


Philadelphia Co.’s Subsidiary. 


1920, 1919. 
August gross ........ $ 902,134 $ 642,889 
Net after taxes ...... 417.071 112.6422 
Eight months’ gross .10,043.874 8,441,565 
Net after taxes ...... 5.667,914 3,996,742 

Tennessee Power Co. 

1920 1919. 
July gros8S ........... $ 211.225 $ 160.561 
Net after taxes ...... 86,925 66.720 
Surplus after charges 33.499 12,721 
Twelve months’ gross 2,281,102  2,207.657 
Net after taxes ...... 925.495 855,528 
Surplus after charges 282,414 243,733 


Virginia Railway & Power Co. 


1920. 1919. 
August gross ........ $ 922,490 $ 766,910 
Net earnings ........ 294,471 307,847 
Total income ........ 308 063 222.650 
*Survlus after charges 110,540 138 997 
Two months’ gross ... 1.814.625 1,523,946 
Net earnings . 579,43 611,076 
Total income ...... 605.950 639,418 


*Surplus after charges 209.790 275.599 


*Before depreciation. 


Northern States Power Co. 


The gross and net earnings of the 
Northern States Power Co. for August 
and the year ended Aug. 31, 1920, com- 
pared with the corresponding previous 
periods, are reported as follows: 


Month of August: 1920. 1919. 
Gross earmin&s ....-. 33.522 $ TUT,847 
Net earnings ......... 215,555 287,804 

Year ended Aug. 31: 

Gross earnings ....... 10,915,215 9,365,060 
Net earnings ........ 4,322,771 4.023,187 
The decrease shown for the month of 


August was due to increased coal costs 
which were offset beginning Sept. 1 by in- 
creased rates effective in many of the 
cities served, Telegraphic reports of Sep- 
tember earnings show satisfactory gains 
over September, 1919. 


Dayton Power & Light Co. 


1920. 1919. 
August gross ........ $ 280,027 $ 208,924 
Net after taxes ...... 70,911 68.269 
Total income ........ 71,801 71,869 
Surplus after charges 29,360 19,561 

Balance after pre- 
ferred dividends ... 11,793 3,103 
Eight months’ gross.. 2.348,170 1,823,550 
Net after taxes ...... 641,906 661,563 
Total income ........ 662,118 685,120 
Surplus after charges 296,163 327,005 
Balance after pre- 

ferred dividends ... 157,700 200,724 

Republic Railway & Light Co. 

1920. 1919. 
August #ross ........ $ 700,018 $ 522,812 
Net after taxes ...... 180,540 110,646 
Total income ........ 165,453 145,568 
Surplus after charges 42,577 31,179 
Twelve months’ gross 7,590,481 5,867,562 
Net after taxes ...... 1,754,213 1,370,717 
Total income ........ 1,951,957 1,626,184 
Surplus after charges 513,953 279,672 


General Gas & Electric Co.’s Sub- 


sidiary. 
1920. 1919. 
August gross ........ 985.177 $ 787.174 
Net after taxes ...... 187,533 235,706 
_ Twelve months’ gross.10.470,177 8,623,434 
Net after taxes ...... 2.444,565 2,475,524 
Dividends. 


The Edison Electric JIuminating Co. of 
Boston has declared its regular quarterly 
stock dividend of 3%. payable Nov. 1 to 
stockholders of record Oct. 15. 


The Lowell Electric Light Corp. has 
aeclared its regular quarterly stock div- 


idend of $2.50, payable Nov. 
holders of record Oct. 15. 


The Electric Bond & Share Co. has de- 
clared its regular quarterly dividend of 
2% on the common stock. payable Oet. 
15 to stockholders of record Oct. 14; also 
1.5% on the preferred stock, payable Nov. 
l.to stockholders of record Oct. 16. 


Tne Illinois Northern Utilities Co. has 
declared its regular quarterly dividend of 
1.5% on the preferred stock, payable Nov. 
J to stockholders of record Oct. 20. 


The Brooklyn Edison Co. has declared 
its regular quarterly stock dividend of $2. 
payable Nov. 1 to stockholders of record 
Oct. 16. 


The Commonwealth Edison Co. has de- 
slared its regular quarterly stock divi- 
dend of 2%, payable Nov. 1 to stockhold- 
ers of record Oct. 15. 

The Manufacturers Light & Heat Co. 
has declared its regular quarterly divi- 
dend of 2% on the preferred stock, pay- 
able Oct. 15 to stockholders of record 
Sept. 30. 

The Northern States Power Co. has de- 
clared its regular quarterly dividend of 
1.75% on the preferred stock, payable 


1 to stock- 


- Oct. 20 to stockholders of record Sept. 30. 


The Central Illinois Public Service Co. 
has declared its regular quarterly divi- 
dend of 1.5% on the preferred stock, pay- 
able Oct. 15 to stockholders of record 
Sept. 30. 

The Western Power Corp. has declared 
its regular quarterly dividend of 1.5% on 
the preferred stock. payable Oct. 15 to 
stockholders of record Sept. 30. 

The American Lignt & Traction Co. has 
declared a quarterly dividend of 1% on 
the common and a stock dividend of 1.15% 
on the common and the regular quarterly 
dividend of 1.5% on the preferred, all 
payable Nov. 1 to stockholders of record 
Oct. 15. On July 6 a quarterly cash div- 
idend of 1.75% and a stock dividend of 
1.75% was declared and previous to that 
the company had been paying 2.5% in 
cash and 2.5% in stock quarterly. 

The Idaho Power Co. has declared its 
regular quarterly dividend of 1.75% on 
the preferred stock, payable Nov. 1 to 
stockholders of record Oct. 15. 


WEEKLY COMPARISONS OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIBS. 


Quotations furnished by F. M. Zeiler & Co., Rookery Bldg.. Chicago. 


Div rate. Bid Bid | 

Public Utilities— Per cent. Oct. 12. Oct. i$ 
Adirondack Electrice Power of Glens Falls. common..... errs 6 14 u 
Adirondack Electric Power of Glens Falls, preferred........... 6 T v2 
American Gas & Electric of New York, common............. 10+extra QF 113 
American Gas & Electric of New York, preferred............ bce 6 37 38 
American Light & Traction of New York, common........... bea ‘ 110 110 
American Light & Traction cf New York, preferred.......... ee 6 82 S1 
American Power & Light of New York, common............. eats 4 45 52 
American Power & Light of New York, preferred............6. z 6 67 66 
American Public Utilities of Grand Rapids, common......... ae ee ri i 
American Publie Utilities of Grand Rapids, preferred........ Sas 7 16 21 
American Telephone & Telegraph of New York .....ssse.s.. ee. Tate 99 100 
American Water Works & Elec. of New York, common......... St des 7 3 
Appalachian Power, common...... Mle BPs teeta hems a REA a dae Hula ; 3 3 
Appalachian Power, preferred... ccc. ccc cece cece cee eee ete rans es 7 15 16 
Cities Service of New York, COMMON...... 0.0.00 cece eee eee nes +extra 297 pat 

Cities Service of New York, preferred. ..........ec ec ee cece evens 6 fig ROIS 
Commonwealth Edison of Chicago .......... cece eee eee ee ee ee eso $ 99 10% 
Comm. Power, Railway & Light of Jackson, common......... sig 17 1; 
Comm. Power, Railway & Light of Jackson. preferred........ Sen 6 39 40 
Federal Light & Traction of New York, common.......ee..ss00. Re 7 8 
Federal Light & Traction of New York. preferred...s........a.. a 43 44 
Northern States Power of Chicago, common.......-eeeseeee sees 5s 3: 38 
Northern States Power of Chicago, preferred.......s.ssesese ex.div.7 ae is 
Pacific Gas & Electric of San Francisco, common........... i ss 49 48 
Public Service of Northern Hlinois. Chicago, common........ ee T 64 65 
Puliic Service of Northern Illinois, Chicago, preferred........... 6 85 85 
Standard Gas & Electric of Chicago, common...........+...0.. pi 15 15 
standard Gas & Electric of Chicago, preferred..............00. 8 36 ob 
Tennessee Railway, Light & Power of Chattanooga, common.... me 1% 2 
Tennessee Railway, Light & Power of Chattanooga, preferred... 6 3% 6 
Western Power of San Francisco, common..........ceecceeeeces ed 21 21 
Western Union Telegraph of New York ............ccceceeee extra $9 89 

Irdustrials— ) 

Electric Storage Battery of Philadelphia, common ........ bint we 120 118 


General Electrie of Schenectady 


oe ese wm ee wvneee 


Westinghouse Electric & Mfg. of Pittsburgh. common 
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One of the Largest Electric Locomotives in Service—Rated at 4200 Hp. for 1 Hr. and 3400 Hp. for Continuous Opera- 
tion, with Maximum Speed of 65 Mi. an Hr. 


Relative Advantages of Steam and 
Electric Locomotives 


Abstract of Paper Before Meeting of Electrification Committee 
in New York City Last Week Emphasizing Fact That Adoption 
of Electric Traction Would Help Solve Transportation Problem 


By F. H. SHEPARD 


Director of Heavy Traction, Westinghouse Electric & Manufacturing Co. 


The transportation problem is perhaps the 
most serious one which now confronts the 
American people. For a number of reasons, for 
only part of which the railroads are responsible, 
provision for railroad traffic has fallen far be- 
hind the productive capacity and needs of the 
country today. At the same time, the demand for 
railroad traffic will undoubtedly be doubled in 
about 12 years. 

The limit to physical expansion of railroad 
line and of terminals has been reached in many 
cases, on account of both the prohibitive cost 
and the efficiency of terminals of unworkable 
size. A large measure of relief can still be se- 
cured by line and terminal revisions and im- 
provements, but when the inevitable increase in 
the demand for railroad traffic of the future is 
considered, these improvements savor, more or 
less, of expedients to secure relief which can only 
be temporary and very limited in degree. 

The great need of the country (and this is com- 


ing to be more and more generally understood) 
is the free and expeditious movement of goods. 
The United States owes its present growth and 
prosperity to its great arteries of transportation, 
the railroads, and there are few, if any, who 
would be willing to admit that the continued 
growth and prosperity of any section of the 
country should be restricted. 


ELECTRIFICATION OF RAILROADS WILL DOUBLE 
THEIR TONNAGE CAPACITY. 


This leads to the conclusion that the way to 
move traffic is to move it and to keep it moving. 
The yearly average of 22 mi. per day for a 
freight car for the whole country, with monthly 
averages of as low as 5 mi. on some of the most 
congested railroads for a single month, empha- 
sizes the fact that this is a problem that must be 
solved. The solution lies, to a large extent, in 
railroad electrification. 

With the present standards of train makeup, 
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classification and terminal handling, electrifica- 
tion will double the capacity of any railroad. 
With the better equipment that can be expected 
in the future, together with the evolution of im- 
proved methods of operation contingent on elec- 
tric power, this capacity should be doubled 
again, thus securing four times the present ca- 
pacity. Unless some broad and consistent pro- 
gram is embraced, the situation, which 1s serious 
indeed today, may well be calamitous tomorrow. 

The electric locomotive has generally, thus far, 
been a mere substitute for the steam locomotive, 
although, in some cases, due to the greater power 
of the electric locomotives, there has been a 
modification of the handling of traffic. 

Two conspicuous cases of this have been the 
Norfolk & Western and the Chicago, Milwaukee 
& St. Paul railways. In the case of the former, 
two electric locomotives handle the same train 
formerly handled by three Mallet engines, but 
at twice the speed. In this operation, owing to 
the great increase in hours of road service as 
well, one electric locomotive is the practical 
equivalent of four of the Mallet engines re- 
placed. 

On the Chicago, Milwaukee & St. Paul rail- 
way the notable change has been the elimination 
of intermediate terminals on the electrified sec- 
tion between Harlowtown, Mont., and Avery, 
Ida., 440 mi. long. There is at present a single 
intermediate engine terminal, but the latest pas- 
senger locomotives are detached from trains at 
this terminal for inspection and work only, 
which takes place about once in each eight or 
ten trips. On regular schedule these engines 
make a run of 440 mi. each day, being taken 
off for inspection at Deer Lodge after mileage 
varying from 3000 to 5000 mi. On occasion, 
when, due to a schedule derangement, engines 
have been maintained in continuous road serv- 
ice for periods of 30 hrs. or more, for a full 
day of 24 hrs., mileage records of up to 766 mi. 
in this mountain service have been established. 
These records are truly indicative of what may 
be expected with electric traction. 


INCREASED SPEED AND TONNAGE TO BE OB- 
TAINED WITH ELECTRIC LOCOMOTIVES. 


The advantage of electric traction is its great 
flexibility and mobility. The difference between 
locomotives, steam and electric, is fundamental. 
The steam locomotive carries its own power 
plant, while the electric locomotive is simply a 
transformer of power. The design of the steam 
locomotive is circumscribed utterly by the neces- 
sity of tying up the rest of the machine to a 
steam boiler. On the other hand, the electric 
locomotive assembly can differ amazingly as to 
type, length, axle loading and driving connec- 
tions. A group of small motors does not differ 
materially from a single large motor in efficiency. 
The speed and power, therefore, of an electric 
locomotive is limited only by conditions of track 
and construction and condition of car equipment. 
It thus becomes entirely practicable to build an 
electric locomotive to take any train which will 
hold together, over any profile whatever, and at 
any desired speed. Therefore, it should easily 
be practical to very greatly increase the speed 
of freight trains so that they could all run at a 
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common speed not very different from that at 
which the superior trains are operated. 

Again, with the retirement of the lighter and 
weaker car equipments, a material increase in 
the weight of trains will be realized. Without 
the limitation in train speed commonly accepted 
as a handicap to operation of tonnage trains, who 
can say that the limit to train load will be with 
electric power? In fact, the character of rail- 
road operation which may be secured with elec- 
tric power has not yet.been visualized. Every 
other industry that has"been electrified has ex- 
perienced a revolution in methods and service 
due to electrification. This should be equally 
true in the case of railroad traffic. 

Present methods have been built up entirely 
under the necessities and limitations of the steam 
locomotive. This is evidenced by the existence 
of intermediate terminals at the ends of all the 
so-called engine districts, where all traffic halts. 
Again, the steam’ locomotive requires attention 
en route, needs supplies of water and coal, and, 
because of its slow movement when hauling 
present tonnage trains, it is frequently side- 
tracked for superior trains; thus there are more 
and still more halts to traffic. 

Car inspection now takes place at the terminus 
of each engine district. If, under conditions of 
electric operation, the engine district can be 
increased to 200, 400 or even 500 mi., is there 
any good reason why car inspection should not 
be eliminated at the present intermediate ter- 
minals? In fact, is not the general standard of 
maintenance of equipment of doubtful value on 
the present basis of inspection at each 100-mi. 
interval? Cars in subway service, which is 
certainly full of potential hazard, are economical- 
ly and reliably maintained through inspection 
at intervals of 1000 to 3000 mi. The elimina- 
tion of these intermediate terminals, with the 
resultant necessity of keeping the train moving 
on the main line, would secure an enormous 
increase in miles per car, with a corresponding 
saving in equipment. 

Furthermore, with the dispatch obtained in 
handling trains, movement could be so mar- 
shalled and scheduled that the necessity of stor- 
ing goods at terminals to protect exports and 
local consumption would be largely eliminated, 
and terminals would then become in fact, as 
in fiction, gateways open instead of closed. 

Coming now to the comparative performance 
of steam and electric locomotives, it is impor- 
tant to bear in mind their fundamental dif- 
ference—the one a generator of power, and the 
other a transformer of power. The generation 
of power in central stations is surrounded with 
many refinements, and in the consumption of 
coal there is every opportunity for skillful han- 
dling and supervision, so that the thermal efh- 
ciency of a modern central station is relatively 
high and is also continuously maintained. With 
the steam locomotive, on the other hand, the 
thermal efficiency is dependent not alone upon 
the design of the locomotive, but the manner 
in which it is worked, its condition (which dif- 
fers widely from the best), and finally by the 
skill in firing. The electric locomotive con- 
sumes power only when in service, and works 
at any load at its designed efficiency. The av- 
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erage performance, in the case of the electric 
locomotive, approximates the maximum in efh- 
ciency, while the steam locomotive, on average 
performance, will differ widely therefrom. 


SAVINGS IN COAL CONSUMPTION 
THROUGH ELECTRIFICATION. 


We can therefore hardly expect that with the 
best steam locomotives the average coal consump- 
tion will be equal to twice the coal rate for the 
same work performed by electric locomotives 
with steam-generated power. Obviously, with 
hydroelectric generation, the saving in fuel 1s 
complete. There is further economy due to the 
lesser work performed, because the electric loco- 
motive does not have to trail supplies of fuel and 
water, nor is there need for the hauling of coal 
to points of local supply, which will always be 
greater than hauling to electric central stations. 

There are a considerable number of different 
designs of electric locomotives all in successful 
operation, and each possessing certain ad- 
vantageous features. Further experience will, 
undoubtedly, result in the survival of common 
types for the different classes of service. The 
great latitudé with which electric locomotives 
can be designed, while fundamentally most de- 
sirable, is in itself at the present time somewhat 
of a handicap. This is now the subject of in- 
tensive analysis, and this study is undoubtedly 
developing a better knowledge of the running 
characteristics of the steam locomotive as well. 

To state the case briefly, we are all interested 
in the transportation problem. Electrification is 
bound to be the most potent factor for its re- 
lief. We should, therefore, invite and embrace 
closest co-operation with the engineering and 
mechanical skill which has been so productive 
in the steam locomotive field. 


GREAT 


AUTOMATIC SAFETY DEVICE USED 
ON TOGGLE PRESSES. 


Operator Must Be Safe Before Protecting Clutch 
Will Allow Press to Continue in 
Operation. i 


A rubber company in Cleveland is using mag- 
netic clutches, operated by limit switches of the 
rotating-cam type, with its toggle presses to 
eliminate any possibility of the operator being 
caught between the platen and upper head of 
the press when reaching in to remove the finished 
product or to insert the molding material. The 
toggle presses are continuous running machines, 
used for making small molded rubber articles, 
and operate at a certain number of cycles per 
hour. A definite time is allowed during each 
cycle for removing the finished article from the 
mold and inserting the new material before the 
platen of the press starts upward. Ocasionally 
an operator does not move his hand away from 
the platen soon enough, such failure resulting in 
a severe injury when the platen moves toward 
the upper head of the press. To eliminate this 
personal hazard, a magnetic clutch is installed 
on the driving shaft which also carries a fly- 
wheel. One member of the clutch drives the 
press through a pinion, and is bushed on the 
main driving shaft, to which is keyed the other 
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clutch member. Upon disengaging the clutch, 
while the press is operating, the platen comes to 
rest: almost instantly, making it unnecessary to 
stop the motor and fly wheel. 

Connected in each circuit to the clutch are two 


- push-button switches and a limit switch of the 


rotating-cam type. The latter switch is directly 
connected to the driven member of the press so 
that it makes a complete cycle for each cycle of 


TO SYART BOTs BUTTONS 
mus? OR PRESSCD 


ROTATING CAM 
Rrrtey SWITCH 


Diagram of Connections Between Switches 
and Magnetic Clutch. 


the press. The push buttons are mounted on 
the front of the press and convenient to the op- 
erator. Connections between the switches and 
the clutch are shown in the diagram. 

To energize the clutch and start the press, 
the operator presses the two push buttons 
with his hands. This insures that his hands 
are out of the danger zone. After the 
clutch has been energized the circuit 1s main- 
tained by the limit switch, so it is necessary to 


- hold the buttons closed for only an instant when 


starting. The platen completes its upward stroke, 
and, as soon as it starts downward, the operator 
removes the molded product and inserts another 
batch of material for molding. If he has com- 
pleted his work before the platen begins again to 
travel on its upward stroke, he simply holds both 
push buttons depressed for an instant until the 
limit switch has time to again maintain the cir- 
cuit for the clutch. Should he for some reason 
fail to complete this work before the platen be- 
gins its upward stroke, the limit switch will auto- 
matically release the clutch and stop the press. 

With the method formerly in use, employing 
a manually operated mechanical clutch, the press 
and its production were limited by a speed which 
provided a time safety factor for the operator. 
By using the magnetic clutch, which allows an 
automatic quick stop to be obtained, this time 
safety factor is unnecessary and the press speed 
can be increased. Production is limited only by 
the speed of the operator. If he completes his 
work of filling the molds before the limit switch 
disconnects the press, he simply depresses both 
push buttons and the press continues on its next 
cycle. But should he fail to keep up with the 
press, it will automatically stop before there 1s 
any chance of the operator being caught. He 
must again start the press by means of the push 
buttons, thus taking both his hands out of danger. 
The magnetic clutch, therefore, affords absolute 
safety to beth the operator and the press. The 
clutches, limit switches, etc., used on this installa- 
tion were made by the Cutler-Hammer Manu- 
facturing Co., of Milwaukee. 
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Storage-Battery Practice in Cen- 
tral-Station Service 


Standby Service of Storage Batteries—Improvements in Design and 
Operation of Equipment — Use of End-Cell Switches — Excerpts 
From Paper Before Association of Edison Illuminating Companies 


By J. L. WOODBRIDGE 


The storage battery possesses certain char- 
acteristics not found in other types of generat- 
ing and transforming apparatus which render 
it peculiarly adapted to constitute an essential 
part of an up-to-date central-station system. It 
is capable of delivering energy either for a 
short period of time each day, or at a compara- 
tively low rate, without in either case suffering 
a serious reduction in efficiency, whereas the efh- 
clency of a steam-driven unit ts reduced to an 
almost prohibitive minimum under similar con- 
ditions of operation. The storage battery is 
ready to deliver its energy instantly at any time 
and at any rate, at a cost in constant standby 
losses which is insignificant ; to maintain a steam 
plant in a state of maximum preparedness in- 
volves very considerable standby losses and at 
best an appreciable time is required to develop 
its maximum output. 

In the earlier application of the storage bat- 
tery to central-station operation the first men- 
tioned characteristic was dominant, the battery 
being discharged daily at the peak or during 
the hours of very light demand in order to carry 
those portions of the load for which the steam- 
plant efficiency was at a minimum. For this 
method of operation, involving a comparatively 
large amount of daily charge and discharge, a 
heavy rugged type of plate was required. 


STORAGE BATTERY 
STANDBY SERVICE. 


FUNCTION OF BECOMES 


As the development of the central-station serv- 
ice in large cities continued, several factors com- 
bined to bring about a change in the principal 
function of the storage battery. The valleys in 
the load curve were filled up, and the peaks be- 
came a smaller proportion of the total load. Im- 
provements in generating machinery afforded a 
marked increase in the overload capacity for 
short periods of time. As a result, the improve- 
ment in efficiency which could be secured by dis- 
charging a storage battery on the peak became 
less marked. At the same time the public de- 
mand for a higher class of service involving ab- 
solute continuity became more pronounced and 
the value of the storage battery as a reservoir 
of energy held in reserve to meet emergency de- 
mands or unforeseen interruptions in the normal 
source of supply became of greater and greater 
importance. It thus came about that many cen- 
tral-station batteries originally installed to carry 
the peak loads during the winter months were 
withdrawn from this character of service and 
held in reserve as standby batteries. This 


change in the conditions of operation, involving 
a very considerable reduction in the total amount 
of work required of the batteries, led to a recon- 
sideration of the design of the plate. 

Simultaneously the increasing cost of real 
estate in the congested portions of the large cities 
covered by direct-current networks where these 
batteries were located led to a demand for maxi- 
mum capacity in a given space. As a result of 
these changes the “Exide” type of plate was in- 
troduced as the one best suited to’ meet all the 
conditions. Some years previously one of the 
most important improvements in the storage-bat- 
tery art had been introduced by the adoption of 
the wood diaphragm separator in place of the 
glass tubes formerly used between the plates. 
Those who can recall the amount of work in- 
volved in the periodic probing of the cells to 
remove short-circuits can testify to the im- 
portance of this improvement. The wood sep- 
arator has been a factor of vital importance to 
the success of the “Exide” battery in standby 
service. | 

There remained, however, a number of details 
in the design of the battery to be finally settled, 
such as the plate thickness, the plate separation, 
the depth of the sediment space, etc. It was a 
pioneer field in which there was but little past 
experience to refer to as a guide, but fortunately 
the central-station and manufacturing companies 
were represented by men who did not hesitate 
to undertake the installation of large standby 
batteries of the new design on a sufficiently large 
scale to give conclusive results. The outcome 
has amply justified the judgment of those who 
were responsible for the decision, althought, as 
was to be expected, the results. of experience 
have from time to time indicated the desirability 
of certain modification in the original design. 


RELIABILITY OF STORAGE BATTERY IMPORTANT 
FACTOR IN STANDBY SERVICE. 


As is the case with all commercial apparatus. 
the final design must necessarily be a compromise. 
In deciding on the details of this design a num- 
ber of points must be taken into consideration. 
the most important of which is reliability. The 
standby battery is installed primarily as an in- 
surance against interruption of service, and, like 
all other forms of insurance, reliability must be 
the fundamental factor. Other points to be con- 
sidered are the floor space, weight, cost per unit 
of output, and durability. While it would be im- 
possible in a paper of this kind to take up in 
detail the various features entering into the de- 
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sign of a standby battery, a few of the most im- 
portant points may be worthy of brief men- 
tion. 

The plate itself is, of course, the heart of the 
battery. Its outside dimensions must first be de- 
termined, and these have been standardized ap- 
proximately 31 ins. high by 15 ins. wide. In 
small installations where maximum output in a 
given floor space is not so vital, plates of half 
this height are sometimes used. Their voltage 
characteristics are slightly better on account of 
the shorter current path in the plates, but this 
difference is not sufficient to warrant their use 
where floor space is valuable. The larger size 
plate has proven entirely satisfactory and there 
is no reason to believe that it will not continue 
to be the standard size in this class of service. 
The best thickness of the plate has been the sub- 
ject of considerable study, and service tests have 
been made with plates of different thickness 
installed in different cells of .the same battery, 
in order to get comparative results from actual 
experience. As a result of these tests thick- 
nesses of 7/32 in. for the positive and 3/16 in. 
for the negatives have been standardized. The 
proportion and distribution of metal in the grid 
is also a question of considerable importance, 
and improvements have recently been introduced 
in this respect in the light of experience. 

Next in importance to the plates themselves are 
the separators. By careful investigation of the 
characteristics of many kinds of wood and dif- 
ferent methods of treatment, marked improve- 
ments have been effected since the first wood 
separators were produced. 


IMPROVEMENTS MADE IN DESIGN OF TANKS AND 
CONDUCTORS. 


_ The design of the lead-lined tank has also been 

undergoing a process of evolution. The best 
wood available for this purpose is resinous long- 
leaf yellow pine. Originally, large tanks were 
braced by locating insulating spacing blocks be- 
tween adjacent cells, but later it was found ad- 
visable to make the tanks of sufficient strength 
to be self-supporting without such bracing. To 
protect the wood from the effects of acid, which 
tends to creep over the surface of the lead lin- 
ing, the latter is extended over the upper edges 
of the tank and down a short distance clear of 
the sides, with drip points, at certain intervals 
located so as to clear the insulating supports. 
Some further investigations are now under way 
in connection with this subject, as there appears 
to be a species of syphoning action which makcs 
the creepage of acid more pronounced when the 
drip points are below the level of the electrolyte 
in the cell. Tests are being made to deterntne 
whether this creepage will not be reduced or 
possibly eliminated if these projecting edges of 
the tank lining are not carried below the level 
of the electrolyte. Such a correction would elim- 
inate a disagreeable difficulty. 

The insulation of the cells from the ground is 
a matter of vital importance, particularly so 
where the neutral of the three-wire system is 
grounded. In the earlier installations the im- 
portance of this insulation was not fully realized, 
and reliance- was placed on porcelain or glass in- 
sulators under the cells, first in single rows, and 
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then in double tier. It was found, however, 
that the condensation of acid spray and the col- 
lection of dirt on the surfaces of these insulators 
would finally cause a leakage of current from 
the cells to the ground, and this leakage, how- 
ever small, would eventually corrode the tank 
linings and produce a mechanical leak. To meet 
these conditions some 12 years ago the oil in- 
sulator was introduced, consisting of a glass body 
surrounded by an annular trough partly filled 
with oil and covered by a lead cap to keep out the 
dirt and moisture. This introduced an oil sur- 
face between the tank and the ground and has 
effectively prevented electrolytic action and its 
accompanying troubles. 

The conductors from the cells to the cell 
switches and switchboards have demanded some 
attention. Beginning at the cell itself it is neces- 
sary to provide for a uniform distribution of 
current from the cell terminal to all the plates 
in the cell. This applies to those points in the 


battery where current is taken off either at the 


ends of the rows or between the end cells. For 
cells of comparatively small size this is accom- 
plished by means of copper bar completely im- 
bedded in the busbar. For larger cells the earlier 
design provided for an additional reinforcing 
copper bar extending above the busbar and con- 
nected to the reinforcing strip in the latter by 
means of copper risers at certain intervals. 
Later this design was improved by substituting 
a triangular copper plate imbedded along its 
lower edge in the busbar, to which the conduc- 
tor leading from the cell is bolted. This latter 
design eliminates the many joints involved in 
the original method. A 


PROTECTING COPPER CONDUCTORS FROM CORRO- 
SION AND MECHANICAL STRESSES. 


Conductors in the battery room-are of bare 
copper erected with bolted joints and supported 
from the ceiling by insulating hangers. Where 
several parallel bars are in close proximity, it is 
necessary to clamp them rigidly in position, as 
the mechanical strains due to the attractions and 
repulsions when carrying heavy currents are of 
considerable magnitude. 

Practice in regard to protecting these copper 
conductors from corrosion has varied consid- 
erably from time to time and has not yet been 
fully standardized. When batteries were sub- 
jected to daily charge and discharge, the effect 
of acid spray was much more marked than un- 
der present conditions where the batteries are 
confined to standby service and are charged only 
at infrequent intervals, producing comparatively 
little acid spray in the battery room, Originally 
these conductors were lead coated or lead plated, 
and further protected by a coat of asphalt or 
white lead paint. Under present conditions there 
does not seem to be any necessity for the lead 
coating, which is an expensive process, and a coat- 
ing of grease or similar acid-resisting material 
is found to be entirely satisfactory. This grease 
should be of such consistency that it will not melt 
and run off at the high temperatures to which it 
may sometimes be subjected, nor should it be a 
material which will harden and crack off at low 
temperatures. Investigations are now being 
carried on with a composition of grease and 
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wax, which appears to promise very satisfac- 
tory results in meeting all the requirements for 
this purpose. ca 


WIDE SEPARATION OF BATTERY PLATES Now 
DEEMED Best PRACTICE. 


The spacing of the plates in the tank is a 
matter to which considerable attention has been 
given from time`to time. In the original installa- 
tions, 35/64-in. spacing between plate centers 
was used, but in response to a demand for maxi- 
mum capacity in a given space this was later 
reduced to 7/16 in. This called for a specific 
gravity of the electrolyte of 1.235 in order to 
provide a sufficient amount of acid in the cell to 
correspond with the amount of active material in 
the plates, for cbviously the more restricted the 
electrolyte space the greater must be the acid 
content to provide for a given capacity. The 
higher the density of the electrolyte, however, 
the greater is the tendency to sulphation of the 
negative plates, and the shorter is the life of the 
separators. Experience with the installations de- 
signed in this way has led to the conclusion that 
a little wider plate seperation and lower density 
of electrolyte is preferable. Where space will per- 
mit, the standard plate separation is now 9/16 in., 
but in certain cases where space is at a premium, 
installations are being made with 14-in. plate 
centers. Even with 9/16-in. plate centers the 
capacity in a given space is about 50% greater at 
the 1-hr. rate and 100% greater at the 6-min. 
rate than with the “Chloride” (Manchester-Box ) 
plate assembly. 

In addition to the battery itself the auxiliary 
controlling apparatus has demanded a large 
amount of study and development work, particu- 
larly the end-cell switch. Here again the changes 
which have occurred in the method of operation 
and the increase in the capacity to be handled 
have called for changes in design. The earlier 
end-cell switches were designed to cut in or cut 
out one cell at a time. The batteries were lim- 
ited to a capacity of about 2000 amperes at the 
hour rate and were generally discharged at this 
-` rate to handle the daily peak. Close voltage reg- 
ulation was necessary in order to properly divide 
the load between the generating machinery and 
the battery, and it was, therefore, necessary to 
control this voltage in steps not exceeding 2 
volts. When, however, practice changed, and 
the battery was confined to emergency standby 


service, it was found desirable to cut in the end 


cells as rapidly as possible on an emergency 
discharge. The generating machinery is then 
out of service, the battery carrying the entire 
load, and close adjustment of the voltage is no 
longer imperative. 

It is, however, essential that when the battery 
is floating on the bus under normal conditions 
the number of cells in circuit may be properly 
adjusted to the bus voltage to secure correct float- 
ing conditions. As the bus voltage is varied 
from time to time during the day with changes 
in load and feeder drop, the adjustment of the 
end-cell switch must be altered accordingly. To 
meet these conditions it is advisable to provide 
for reasonably close voltage control over a cer- 
tain portion of the end-cell groups, while beyond 
this range less accuracy of control may be em- 


Vol. T7—No. 18. 


ployed. Within the floating range, therefore, the 
cells are now connected to the end-cell switch 
in groups of two, which is found to give satis- 
factory results. Beyond this range foar-cell 
groups may be employed. It may be necessary 
to include one intermediate group of three cells 
in order to provide for the total number of end 
cells in case an odd number is used. The 
necessity of providing for bridging a group of 
four cells instead of one, and the desirability 
of handling the entire output of the largest bat- 
tery on a single end-cell switch, calling for cur- 
rent-carrying capacity of upwards of 40,000 
amperes for a few minutes, has necessitated the 


Fig. 1. 


introduction of very important changes in the 
design of the end-cell switch. These cell switches 
consist of a series of heavy copper contacts con- 
nected to various points in the end-cell group, 
and one or more copper bars arranged in parallel 
relation to this series of contacts with laminated 
traveling brushes connecting the conductor bars 
with the contact points. One end of the brush 
slides along the conductor bar while the other end 
passes from contact to contact, as the end cells 
are cut in or out. This must be accomplished 
without opening the circuit while the brush is 
traveling from one point to the next, and at the 
same time provision must be made to limit the 
local current from the included end cells which 
would flow from one contact to the next when 
the brush is making contact with both. 


DESIGN oF ENbD-CELL SWITCHES To Limit 
AMOUNT OF LOCAL CURRENT. 


The method by which these conditions have 
been met in the design of the end-cell switch is 
shown in the accompanying sketches. Fig. r is a 
cross-section of a switch of comparatively small 
capacity having one conductor bar, A, and one 
row of contacts, B, with a pair of traveling 
brushes, C. 

Fig. 2 shows the cross-section of a switch of 
larger capacity having two conductor bars, 4, 
and two rows of contacts, B, connected in parallel 
with four traveling brushes, C. Figs. 3 to 6 
show the arrangement of the auxiliary high- 
resistance contacts attached to the brush and to 
the contact points, whereby the short-circuit cur- 
rent 1s restricted and injurious sparking is elimi- 
nated as the brush travels from point to point. 

The stationary copper contact points are flanked 
on either side by a series of graphite and car- 
bon blocks or laminations whose adjacent con- 
tact surfaces introduce considerable resistance in 
the local circuit. The traveling brush also car- 
ries carbon trailers on either side. The dimen- 
sions, spacing and composition of these auxiliary 
contacts have been carefully studied to produce 
an end-cell switch which can be operated under 
any load from zero to the maximum battery out- 
put without injurious sparking. 
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Fig. 3 shows the first critical position of the 
brush in the travel between two consecutive 
points, when contact is just made with the next 
switch point at A, and a local circuit is estab- 
lished around the group of end cells connected 
between these two adjacent points. This group 
may consist of four cells having an e.m.f. of over 
8 volts. Their internal resistance as well as that 
of the copper conductors is almost negligible and 
the current in this local circuit is therefore de- 
termined by -the resistance of the auxiliary 
graphite and carbon contacts. In the position 
shown, this resistance is mainly in the contact sur- 
faces between the laminations. 

As the brush travels to the right the resistance 
of this local circuit decreases on account of the 
successive short-circuiting of these laminations 
by the leading brush trailer. 

Fig. 4 shows a subsequent position in which 
the copper brush is still in contact with the left- 
hand copper contact, but two laminated contact 
surfaces of the right-hand contact are short- 
circuited. 

Two conditions must be considered, first with 
no external load and second with external load. 
If there is no external load, the flow of current 
in the position shown in Fig. 4 will be deter- 
mined by the voltage of the end-cell group, say 
8 volts, divided by the resistance of the auxiliary 
contact path, and assuming the right-hand con- 
tact to be of higher potential, this current will 
flow from right to left. If there is an external 
load, and the direction of brush travel is such as 
to cut in additional cells; which would be the 
normal condition, the current due to the external 
load will divide between the two contacts in in- 
verse proportion to the resistance of the two 
paths, and in the position shown in Fig. 4 the 
greater part of this current will be taken from 
the left-hand contact through the metal to metal 
contact surfaces and will be in the opposite di- 
rection to the local current at this point tending 
to neutralize it or even reverse it. 

Fig. 5 shows the next critical position of the 
brush, when the metal-to-metal contact with the 
left-hand contact point is about to be broken. 
The conditions existing at this instant as gov- 
erned by the design of the switch very largely 
determine whether or not there will be excessive 
arcing accompanied by rapid abrasion and pitting 
of the contact surfaces in service. To reduce 
this arcing to a safe minimum, it is evident that 
_the flow of current and the voltage drop through 


Fig. 2. 


this metallic path at the instant of break must be 
kept within certain limits, and this is accom- 
plished by providing two other paths for the 
current (indicated by the arrows X and Y) in 
parallel with the metallic path, whose combined 
resistance is low as compared with that portion 


Carbon Larnunahon 
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Fig. 6. 


of the local circuit which is in series with these 
parallel paths. It will be noted in Fig. 5 that 
there are still four of the laminated contact sur- 
faces of the right-hand contact in the local cir- 
cuit at this instant, and their resistance is many 
times that of the two paths shown by the arrows 
X and Y, so that of the 8 volts drop between the 
‘wo contacts the gfeater portion will be located 
in these laminated contacts and the residue will 
not be sufficient to cause injurious sparking at 
the metallic contact break. 

Fig. 6 shows the mid-position of the brush, 
in which the resistance of the local circuit is a 
minimum, sufficient to limit the local current 
to a safe value and yet not enough to introduce 
excessive drop in the terminal voltage with heavy 
external load. 

The balance of the brush travel repeats the 
several positions in reverse order. 


RESERVE ENpD-CELL SwitcH INSTALLED TO IN- 
SURE CONTINUITY OF SERVICE. 


It is now standard practice to install at each 
end of the battery two end-cell switches, each 


es - 
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having sufhcient capacity to handle the maximum 
battery output. One of these switches is always 
held in reserve disconnected from the bus. In 
some of the earlier installations, three end-cell 
switches on each side were provided, each ca- 
pable of handling half of the maximum battery 
output. Two of these were operated in parallel, 
the third being held in reserve. It 1s probable, 
however, that any conditions that cause trouble 
with one of the operating switches may also af- 
fect the other in the same way, so that this ar- 
rangement does not afford full reserve capacity. 

The method of controlling the end-cell switch 
has been the subject of considerable development 
work. The cell switch itself is located as near 
as possible to the cells, but separated from the 
battery room by suitable partition walls, and 
is controlled from the switchboard by manually 
operated control apparatus. The control is semi- 
automatic in the sense that after the motor which 
drives the traveling brush is started by the op- 
erator it cannot be stopped except in full con- 
tact with one of the switch points. 

In the earlier control apparatus the position 
of the brush of the cell switch was indicated at 
the switchboard by a drop-type annunciator, op- 
erated by a series of auxiliary contacts on the 
cell switch. Later a modification of this ap 
paratus was developed in which a dial switch on 
the control panel serves the dual function of in- 
dicator and control. By turning the dial any 
one of a series of numbers corresponding to the 
numbering of the end cells may be exposed to 
view and simultaneously connections are made on 
the back of the dial which cause the cell-switch 
motor to operate to move the traveling brush 
into a position corresponding to the exposed 
number and stop there. The operator may there- 
fore turn the dial to the desired position and then 
pay no further attention to the control apparatus, 
which will function automatically until the de- 
sired travel of the cell switch is completed. 
The correct operation is indicated by inter- 
mittent illumination of the exposed number— 
red flashes indicating motion of the -witch to 
cut in additional cells and green flashes indicat- 
ing the reverse motion, these flashes being re- 
placed by a steady white light when the brush 
comes to rest in the proper position. 

In respect to carrying capacity of plate lugs, 
busbars, conductors and cell switches, the in- 
stallation is designed to handle the maximum 
output of the battery for as long a time as the 
battery can give this output, these maximum dis- 
charges sometimes running as high as four or 
five times the 1-hr. rate. In determining the 
total number of cells, however, no attempt is 
made to provide for obtaining full bus pressure 
at the end of the discharge at the maximum rate. 
These maximum rates are but rarely called fot 
and in most cases it is possible to restore somy 
portion of the normal supply of energy and re- 
lieve the battery of a part of the total load be- 
fore the extreme limit of its capacity is reached. 
It is quite usual to install 150 cells, although in 
some cases this number is increased to 154 or 
156. The final voltage at the 10-min. rate is ap- 
proximately 1.24 per cell, which would give a 
total voltage of 186 volts for 150 cells, or 193 
volts for 156 cells. These voltages are, o 
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course, too low for satisfactory illumination, but 
in an extreme emergency the most important 
function of the battery, that of avoiding a com- 
plete interruption of the service, would still be 
performed even if these limiting voltages are 
reached. In a great majority of cases of emer- 
gency discharge the voltage is maintained sufh- 
ciently close to the normal to prevent the cus- 
tomer from noticing that anything out of the 
ordinary has happened. 


STANDARD PRACTICE IN CHARGING STORAGE BaT- 
TERIES FOR STANDBY SERVICE. 


For charging the standby battery it is common 
practice to throw the battery on a separate con- 
verter or motor-generator set whose voltage can 
be raised sufhciently to take care of the greater 
part of the charge. In order to furnish the maxi- 
mum voltage for completing the charge, it is 
usual to provide a double booster connected in 
series with the positive and the negative bus. 
The battery 1s invariably disconnected from the 
bus during charge. To provide for keeping the 
battery floating on the bus during the entire 
charging period would necessitate a very consid- 
erable increase in the number of end cells and 
the amount of end-cell copper as well as in the 
size of the end-cell switches. In order to mini- 
mize the loss of battery protection while charging, 
the charging is done at time of light load when 
a momentary interruption would be of minor im- 
portance. In most cases several battery installa- 
tions are connected to the direct-current net- 
work, and under these conditions one battery 
is charged at a time during the light load period. 
while the other batteries afford full protection. 

In one case a single booster 1s connected into 
the battery neutral for charging, the connection 
to the system neutral being opened, and automatic 
solenoid-operated switches are provided to cut 
out the booster and reconnect the battery to the 
three-wire neutral in case of emergency. 

The periodic equalizing charge is usually given 
once a week. It has been the practice to give 
this charge at or about the normal charging rate 
(equal approximately to the 13-hr, discharging 
rate), and continue this for from 1 to 2 hrs. In- 
vestigations are now being made in regard to 
the practicability of giving this equalizing charge 
at constant voltage instead of constant current. 
The results thus far obtained are quite promis- 
ing in that equally effective charging results are 
obtained with less ampere-hour input, much less 
gassing, less temperature rise and reduced evap- 
oration, with but slight increase in the time re- 
quired. 


GENERAL HARRIES ADDRESSES CHI- 
CAGO SECTION, I. E. S. 


A talk by Gen. George H. Harries, president 
of the Illuminating Engineering Society featured 
a meeting of the Chicago Section of that organ- 
ization held in the rooms of the Western Society 
of Engincers Friday evening, Oct. 22. General 
Harries spoke briefly, referring to the success of 
the recent Cleveland convention of the society 
and to some of the plans of the society for in- 
creasing its activities and membership. 
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Recent Developments in Electro- 
percussive Welding 


Details of Electrostatic and Electromagnetic Equipments and 
Processes— Practical Applications to Manufacture of Machinery, 
Tools and Equipment—Paper Before American Welding Society 


By DOUGLAS F. MINER 


Research Engineer, Westinghouse Electric & Manufacturing Co. 


Electropercussive welding is a process primari- 
ly intended for manufacturing applications where 
large quantities of duplicate parts are to be pro- 
duced. One machine will handle a large variety 
of pieces in quite a range of sizes, but special 
holding fixtures must be designed to adapt a 
given machine to the various kinds of work. If 
only a few parts of each particular design and 
size are to be made, the necessary investment in 
fixtures may be excessive. Thus, it is apparent 
that repair work, at least for the present, 1s not 
the most suitable field for this style of welding. 


FIELD oF APPLICATION OF PERCUSSIVE WELDING 
PROCESS. 


There is, however, unlimited opportunity for 
development of automatic machines utilizing this 
process. Inasmuch as the time of welding is 
negligible, the only limitation to speed of produc- 
tion is the speed of feeding and gripping the 
pieces. This permits a heretofore impossible 
output, and the process may be operated suc- 
cessfully with unskilled labor. 

A study of the parts entering into the con- 
struction of a prominent make of automobile 
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showed over 50 important parts where percussive 
welding would demonstrate a decided advantage 
over present methods. Manufacturmg costs of 
many types of tools using a special cutting por- 
tion attached to a cheaper grade shank would be 
reduced and better results obtained by the use 
of this process. There are many items of hard- 
ware involving especially the union of unlike 
metals or unequal sections which offer great pos- 
sibilities. 

The underlying principles utilized in percussive 
welding were discovered in 1905. Following the 
original experiments machines for welding met- 
als in wire form of rather small cross-section 
were developed. With this equipment satisfac- 
tory welds were made between wires of various 
metals, widely different physical properties of 
wires to be welded offering no obstacle. Per- 
fectly ductile welds were made with platinum 
and lead, tungsten and aluminum, and copper and 
aluminum. The apparatus used consists essen- 
tially of a device for producing a percussive en- 
gagement of the parts to be welded practically 
simultaneous with a discharge of electrical en- 
ergy. In wire welders the energy is taken from 
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Illustrations Showing Pieces Welded by Percussion Method, Some of Them Having Been Tested to Destruction. 
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an electrolytic condenser. Sets of aluminum 
plates, immersed in an electrolyte of borax solu- 
tion, are charged by a direct current of small 
value and are discharged at the moment of weld. 
This discharge takes place at the point of con- 


tact of the parts to be joined and melts them with - 


an explosive violence. At this moment the ham- 
mer forges the parts together into a perfect 


Condenser 
Q 


i Wire 


Diagram of Electrostatic Percussive Welding Machine. 


union. Fusing and union of the metals 1s com- 
pleted in approximately 0.005 second. An ac- 
companying illustration shows a circuit diagram 
of the equipment used in this process. 

An electrolytic condenser as a source of fusing 
energy proved to have decided limitations because 
of the limited amount of energy that could be 
stored in a condenser of convenient size. Con- 
sequently, a scheme for utilizing the energy stored 
in a magnetic field was evolved. During the past 
year experiments have been made and apparatus 
has been developed along this line, successful 
welds of the butt type having been made in sizes 
up to a cross-sectional area equivalent to stock 
0.5 in. in diameter. Future work will extend the 
application of the process to much larger sec- 
tions. 


DESCRIPTION OF ELECTROMAGNETIC EQUIPMENT 
AND OPERATION. 


Two of the accompanying illustrations—one 
diagramatic and one a photographic reproduc- 
tion of an actual welder—serve to give an idea of 
the nature of the equipment used. When any 
electric circuit containing large inductance, such 
as a coil of many turns, is interrupted, the stored 
energy tends to prevent the break and causes an 
arc to be drawn. An electric arc is a source of 
high-intensity heat particularly well suited to 
welding operations. The apparatus devised con- 
tains a reactance coil of two windings, one (pri- 
mary) being connected momentarily to a source 
of direct current, and the other (secondary) be- 
ing connected to the pieces to be welded. By 
means of suitable: tripping devices the forging 
hammer causes the primary coil to be discon- 
nected from the source of power with the sec- 
ondary closed. Transfer of the energy of the 
collapsing magnetic field to the secondary circuit 
occurs, and then a small quick separation of the 
parts to be welded causes an intense arc to melt 
the surfaces. At the proper moment the ham- 
mer forges the pieces together. The complete 
operation occupies about 0.1 second, giving no 
time for oxidation or excessive heating. The 


time sequence of events shown in an oscillogram - 


taken during a weld between 0.375-in. copper 
and steel rods indicates a peak of current of 2600 
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amperes, an arc of 30 volts, maximum power of 
6o kw., energy of 0.00077 kw-hr., and a time of 
0.094 second. 


TYPICAL EXAMPLES OF RESULTS OF ELECTRO- 
PERCUSSIVE WELDING. 


The large illustration shows some examples ot 
electropercussive welding and illustrates a few 
of the many types of joints possible. No. 1 shows 
an aluminum cable joint, each wire of each end 
of the cable being welded to a copper wire and 
the copper wires then joined by a standard sol- 
dered joint. No. 2 shows a piece of 0.5-1n. cold- 


‘rolled steel welded to a piece of 0.5-in. copper 


and stressed until the chuck pulled out. The load 
applied amounted to 41,000 lbs. per sq. in. No. 3 
shows a piece of 0.5-in. steel welded to 0.5-in. 
copper, the sample being broken by bending the 
copper. The break is a copper break, no steel 
showing at the fracture. No. 4 is a steel to cop- 
per weld which failed in tension at a load of 
37,600 Ibs. per sq. in., the break being in copper 
near the weld. No. 5 shows the character of 
break in the copper near a copper-steel weld. In 
No. 6 a piece of 0.5-in. steel turned down to 
0.375-in. section was welded to a 0.5-in. copper 
rod similarly turned down. About an inch from 
the weld another section of copper was turned 
down to 0.375-in. section and a wrench was ap- 
plied to the end. The copper bent without a 
failure of the weld. No. 7 is a 0.437-in. steel- 
copper weld polished to show the clean line of 
weld. No. 8 shows a 0.375-in. steel to steel weld 
bent and hammered in all directions until the 
steel broke 1.25 ins. from the weld. No. 9 shows 
a double weld of 0.5-in. copper to steel to copper. 
No. 10 shows a 0.25-in. copper to steel weld bent 
without failing. No. 11 shows a 0.375-in. cold- 
rolled steel weld pulled to failure. The steel 
necked and failed about an inch from the weld at 


Microphotograph of Copper-Steel Weld With the Steel 
Etched. 
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96,000 lbs. per sq. in. No. 12 shows a brass rod 
welded to a steel disc 1.5 ins. in diameter and 
0.15 in. thick. This piece failed in tension, pull- 
ing out steel from the disc. No. 13 is a 0.5-in. 
copper rod welded to a 1.5-in. by 0.15-in. steel 
disc. No. 14 is a 0.3I-in. steel rod welded to a 
1.5-in. by 0.15-in. steel disc. This sample was 
broken by bending, metal being pulled out of the 
disc. No. 15 shows a‘steel wire welded to an 
aluminum wire. No. 16 shows an aluminum- 
aluminum wire weld. No. 17 shows a steel-cop- 
per wire weld. No. 18 shows a copper-aluminum 
wire weld. No. 19 shows a copper-aluminum 
wire weld that has been flattened by hammering. 

Accompanying reproductions of microphoto- 
graphs show the character of a percussive weld 
between copper and cold-rolled steel. - In one 
illustration the steel has been etched, but the cop- 
per left unetched. The reverse is the case in 
another, while in the third illustration both metals 
were etched. Passing from steel towards copper 
it will be noticed that the first change from the 
structure of the virgin metal is an increase in 
pearlitic concentration (the dark spots). After 
this comes a laminated mass of pasty and melted 
steel which mingles with a layer of fused copper. 
Back of this is the unchanged coarse grain of the 
copper. Little or no amalgamation takes place, 
and the two metals are sharply defined but inter- 
woven by the force of compression. Interpene- 
trations are visible and examination at higher 
power shows small globules of stecl in the area 
of fused copper. No cavities or oxide inclusions 
have been found which would destroy the strength 
of the joint. 


PowER AND LaApor ECONOMY OBTAINED WITH 
PERCUSSIVE WELDING. 


The power consumed at the weld in the per- 
cussive process is about one-sixth that required 
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Microrhotograph of Copper-Steel Weld With the Copper 
Etched. 
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for the same size stock joined by butt welding, 
but this ratio cannot be fully realized at the 
source of power due to the primary loss during 
establishment of the field. Manipulation of cir- 
cuits probably cannot be accomplished quickly 


_ enough to store exactly the correct amount of 


Microphotograph of Copper-Steel Weld With Both Metals 
Etched. 


energy necessary, but at least three-fourths of 
the power could be saved over that required for 
butt welding. The operation is so rapid that the 
time of actual weld is negligible. Speed of pro- 
duction will, therefore, depend chiefly on the 
time of handling pieces and saving along this line, 
of course, can be effected through automatic or 
semi-automatic devices. A time study of a num- 
ber of operations employing other methods of 
welding has shown that the saving in time by the 
use of percussive welding promises to be an im- 
portant item which will allow a remarkable in- 
crease in production or a reduction in labor 
charges. 

Because of the extremely short duration of the 
fusing arc in the percussive process no chance is 
allowed for heat to travel back into the metal. 
The necessary energy is concentrated in a very 
small amount of material, being utilized where 
needed and not dissipated in heating up the rest 
of the stock. Consequently, welds of unequal 
section are possible as, for example, the welding 
of a small rod to a heavy plate or a tube to a 
block. No preparation of the surfaces or pre- 
vious treatment is necessary. Such welds, in 
order to be successful with other processes, neces- 
sitate either a preheating of the larger section or 
a modification of its shape. These modifications 
often involving the formation of a projection of 
cross section equal to that of the smaller piece. 
This feature opens up a wide field of application, 
allowing welding of some products formerly im- 
possible and greatly improving methods of manu- 
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facture on some products now employing other 
welding processes with special treatment. 


WELLS OF UNLIKE MErats POSSIBLE RY PER- 
CUSSIVE METHODS. 


Just as the condenser type of equipment pro- 
duced welds with metals of widely different 
physical characteristics, the electromagnetic type 
is also successful with such unions. Many of 
these were heretofore impossible. In many manu- 
factured products it is desirable to join brass or 
copper parts used for electric circuits, or for 
appearance, to parts composed of steel used for 
its strength or cheapness. Percussive welding 
solves many of these problems without the use 
of screws, bolts or rivets, and steel alloys have 
been welded to cold-rolled steel to illustrate an 
application in tool manufacture. This new process 
also makes possible welds of parts in which the 
heating caused by other methods would either 
destroy the physical structure of the metal or 
would change its condition, such as drawing the 
temper. Welds can be made after any desired 
treatment without change of condition, because 
of the localized heat of the weld. Immediately 
after the weld is complete the piece can be han- 
dled and no appreciable warmth is felt, tool 
manufacture being aided by this valuable feature. 

After the proper setting has been made for a 
given weld, the character of the work remains 
uniform and independent of the skill of the op- 


Electromagnetic Percussive Welding Machine. 
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erator. The original setting, made in accordance 
with a convenient table of values, permit oper- 
ation of the machine by unskilled labor without 
fear of poor results. With most other welding 
processes the judgment of the operator must be 
relied upon to a considerable extent and the 
chance of faulty work is large. The percussive 
process produces a much smaller fin or flash than 
butt welding, thereby decreasing the cost of 


Diagram of Electromagnetic Percussive We'ding Machine, 


finishing, and for many purposes no finishing 
operations are necessary. Recent results indicate 
that percussive welding has many valuable appli- 
cations and will solve difficulties heretofore en- 
countered especially in non-ferrous and steel- 
alloy welding. It is entirely possible also that 
the process may be extended to other types than 
the simple butt joint. Tests have indicated that 
applications in a wide variety of industries are 
available, and it is hoped to increase the scope 
of the process in a large measure. 


ELECTRIC DINNER AT LAUNCHING 
OF WASHER CAMPAIGN. 


Erner Electric Co., Cleveland, ‘recently enter- 
tained a group of more than 75 of the leading 
northern Ohio electrical dealers and contractors 
at a dinner which featured the launching of a 
washing machine campaign. The dinner was 
cooked electrically and served in the company's 
club room by the young ladies of the Erner or- 
ganization. Harry Seiber, vice-president and 
general manager of the Gillespie Eden Corp.. 
and Frank B. Rae, Jr., advertising counselor of 
the Erner Electric Co., were the speakers of the 
evening. It is announced that similar rallies 
will inaugurate the various special sales cam- 
paigns scheduled by the Erner Electric Co. 
through the coming season. 


USE OF INSULATED WIRE FOR RAIL- 
WAY SIGNAL WORK. 


The manufacture of insulated wire was out- 
lined by J. W. Hackett, of the Okonite Co., at a 
meeting Oct. 21 of the New York sectional com- 
mittee of the American Railway Association. Mr. 
Hackett has made a special study of insulated 
wires for signals or other. railway work, and in 
his preliminary remarks he stated that in signals 
the wiring of the system was most important and 
the developments in the past 10 or 15 years was 
most marked, particularly in the intensive use of 
insulated wires. A five-reel moving picture, dem- 
onstrating the manufacture of insulated wire 
from the gathering of Para rubber to the finished 
product, was shown by Mr. Hackett. 


October 30, 1920. 
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Selecting Ammeters for Various 
Current Measurements 


Kind of Current in Circuit Determines Type of Instrument for a 
Given Measurement—Some Ammeters Suitable for Several Circuits 
While Others Measure Only One Component of Composite Waves 


By VICTOR H. TODD 


Consulting Electrical Engineer, Orange, N. J. 


In measuring electric current there are two 
values which may be measured, one is the “aver- 
age” value and the other is the “effective” value. 
The average value is proportional to the first 
power of the current, while the effective value is 
proportional to the average of the sum of the 
squares of current values. In d-c. work the 
amount of metal deposited by current passing 
through a proper electrolytic solution is propor- 
tional to the average current, while if the same 
current is passed through a resistance the heating 
effect is proportional to the square of the current 
or to the effective value. 

It is manifest that if the values of an unvary- 
ing direct current are averaged and then the 
same values are squared, averaged and the 
square root taken the result will be the same. In 
other words, on an unvarying, or rippleless, di- 
direct current the average value is the same as 
the effective value and no confusion results. 

In a-c. work (assuming a sine wave), if all the 
values ‘of one alternation be averaged the result 
will be 0.636 of the maximum. But if all the 
values of one alternation are squared then aver- 
aged and the square root taken (root-mean- 
square value) the result will be 0.707 of the 
maximum. To illustrate, if the peak of a wave 
is 140.5 amperes then the average value will be 
140.5 times 0.636, or about 89 amperes, and the 
effective value will be 140.5 times 0.707, Or 100 


Fig. 1.—Permanent-Magnet Moving-Coil Ammeter to 
Measure Average Values. 


amperes. In this case the effective value is I.II 
times as great as the average value. With dis- 
torted wave forms the ratio of the effective to 
the average, or the “form-factor” as it is called, 
may vary from 1.00 with a rectangular wave to 
1.40 with a peaked wave. However, as alter- 
nating current is seldom used for electrolytic 
work, or work which depends on the first power 
of the current, practically all a-c. ammeters are 
calibrated to read effective amperes. 

When alternating current is rectified, however, 
it is sometimes used for electrolytic work and 
sometimes for dynamic work. It is evident that 
an ammeter which responds to the average value 
of the current cannot always be used, nor can an 
ammeter which responds to the square of the 
current always be used. To illustrate the differ- 
ence, the principle of operation of several typical 
meters should be examined. 


PRINCIPLE OF OPERATION OF AMMETERS. 


In Fig. 1 is shown an interior view of the well 
known moving-coil permanent-magnet type of 
meter. The current, or a portion of it flowing 
through the moving coil, reacts on the magnetism 
of the permanent magnet and produces the de- 
flection. If the current be doubled, the reaction 
and deflection will be doubled because the in- 
creased current reacts on the same strength of 
field magnetism. Therefore, it is evident that 


Fig. 2.—Soft-Iron Moving-Vane Ammeter to Measure 
Either Average or Effective Values. 
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the meter responds to the average value of the 
current, and will indicate the average value of 
the current passing through it whether the cur- 
rent be unvarying or undulating. 

In Fig. 3 is shown an interior view of an am- 
meter of the dynamometer type. In this instru- 


Fig. 3.—Dynamometer-Type Ammeter to Measure Ef- 
fective Values. 


ment the magnetism in the moving coil reacts op 
the magnetism of the stationary coil and pro 
duces the deflection. If the current be doubled, 
both the moving-coil and the stationary-coil mag- 
netism will be doubled and the reaction or indi- 
cation will be four times as great. So the dyna- 
mometer-type meter responds to the square of 
the current. 

The soft-iron meters belong to an intermediate 
class because they may respond to the average 
value if the iron is saturated, while if the iron is 
worked at very low magnetic density they may 
respond to the effective value. Consequently, 
any type of soft-iron meter should never be used 
on a rectified circuit where accuracy is desired. 
Fig. 2 shows a typical soft-iron moving-vane 
ammeter. 

An induction-type ammeter which measures 
the effective value is shown in Fig. 4, but, as it 
depends on the inductive phenomena of alternat- 
ing currents for its operation, it will not indicate 
at all on an unvarying direct current and will 
only indicate the effective value of the “ripple” 
on a rectified current. 


Wave FORMS OF RECTIFIED CURRENT. 


The ripple of a rectified current can readily be 
seen from the wave forms shown in Fig. 5. At 
“A” is shown the sine wave of an alternating 
current. If one alternation is rectified by an 
electrolytic or mechanical rectifier without induc- 
tive coils in it, the rectified current is as shown 
at “B.” But a mercury or vibrating rectifier has 
inductive coils which tends to sustain the cur- 
rent, and the wave form of each alternation is 
as shown at “C,” while the resultant current has 
a wave shape like that shown at “E.” The por- 
tion between the top and bottom of the curve is 
called the ripple. 

One of the most important applications of rec. 


tified current in electrolytic work is the charging 
storage batteries. The amount of the charge 
depends on the amount of metal converted, 
which is proportional to the average current. 
Therefore, a meter responding to the first power, 
and measuring the average current, such as the 
permanent-magnet moving-coil type should be 
used. A dynamometer-type ammeter should 
never be used in this case, but a soft-iron-vane 
meter may be used if it is calibrated on the recti- 
hed current by using a permanent-magnet mov- 
ing-coil type of meter as the calibrating standard. 


POWER BY VOLT-AMMETER METHOD. 


If it is desired to measure power by the volt- 
ammeter method, it should be remembered that 
the power in any circuit is equal to the summa- 
tion of the instantaneous values of current mul- 
tiplied by the instantaneous values of voltage, 
and is not always equal to the effective (root- 
mean-square) current times the effective voltage’ 
This latter product gives the actual power only 
of pure sine waves in phase. Hence, if an at- 
tempt 1s made to measure power in a rectified 
circuit charging batteries, or operating shunt 
motors or other devices that have a practically 
constant terminal voltage regardless of the cur- 
rent ripple, considerable error would be made by 
using ammeters and voltmeters which indicate 
the effective values. Much closer results would 
be obtained by using permanent-magnet moving- 
coil-type instruments. Of course, in all power 
measurement the most accurate results are ob- 
tained by means of a wattmeter which automat- 
ically measures the product of the instantaneous 
values of current and voltage. 


LAMPS AND OTHER TYPES OF RESISTANCE LOAD. 


In devices with which the terminal voltage is 
proportional to the current, and the heat is there- 
fore proportional to the square of the current, 
it is evident that the effective value and not the 
average value of current is desired. In such a 
case a root-mean-square or dynamometer-type 
meter should be used, as a permanent-magnet 
moving-coil meter will introduce a serious error. 
If a soft-iron moving-vane meter is used it 
should be calibrated on the same rectified current 
by comparison with a standard meter of the 
dynamometer type. 

If there is no inductance in the device, the 
power may be obtained by multiplying the effec- 
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Fig. 4.—Induction-Type Ammeter to Measure Oniy Al- 
ternating Current. 
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tive volts by the effective amperes, but if for any 
reason the current ripple is not in phase with the 
voltage ripple the volt-ammeter method cannot 
be used, and the only correct method is to use a 
meter of the dynamometer type. 


CURRENT Usep By Arc Lamps, SHUNT MOTORS 
AND SIMILAR DEVICES. 


With arc lamps and small shunt motors it 
would naturally be supposed that the value de- 
sired 1s the effective and not the average value. 
But this is not the case in any apparatus where 
the terminal voltage is practically constant re- 
gardless of the ripple. In other words, the arc 
smooths out the current ripple so that the curve 
of voltage across the arc is straight and has no 
ripple. In such as case if the current is in- 
creased, as during the ripple, the voltage is not 
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Fig. 5—Pure Sine and Rectified Waves.—(A) Pure Sine 
Wave.—(B) Rectified Pure Sine Wave.—(C) Actual 
Current Wave as Delivered by One Electrode.— 
(D) Complete Rectified Wave From Both 
Terminais of Rectifier. 


increased in proportion. Therefore, the heating 
is not proportional to the square of the current, 
but is proportional to the first power or to the 
average current. For this reason the correct 
meter to use would be one of the permanent- 
magnet moving-coil type, and in no case should 
a meter of the dynamometer type be used if cor- 
rect results are desired. The power may also be 
calculated by the volt-ammeter method, using 
two permanent-magnet-type instruments, but, as 
before, the dynamometer-type wattmeter gives 
more accurate results. A soft-iron moving-vane 
ammeter will give good results if calibrated with 
the rectified current against a permanent-magnet 
type of standard. Neither a moving-iron-vane 
voltmeter or ammeter will give good results on 
circuit in which the wave form varies with the 
oad. 


ACTUAL METER ERRORS. 


Should the wave be flat topped it would pro- 
duce a direct current without a ripple, and there 
would be no error between the two readings. 

If a meter reading the average amperes and 
one reading the effective amperes are connected 
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in series on a rectified circuit, the variation be- 
tween their readings will depend on two factors; 
the amplitude of the ripple, and the proportion 
of the ripple to the main current. As shown by 
actual test on a rectified circuit from a mercury 
rectifier, this discrepancy varies from 2 to 5% 
with modern commercial generators. If a sine 
wave is actually rectified, the variation is equal 
to the form-factor, or to 11%. With a very 
sharp peaked wave (inverse circle or ellipse) the 
discrepancy may be 40% with perfect rectifica- 
tion, but since this is seldom the case the error 
can never be this great. 

If it is desired to measure the power or watts 
taken by the rectifying device and its load, the 
correct instrument to use is a dynamometer type 
of wattmeter. This should preferably be an 
astatic meter or one with a well-shielded move- 
ment as this will give the true watts regardless 
of wave-form, power-factor or frequency. Any 
other method is more cumbersome and subject to 
inaccuracies. 


THE ELECTRIFICATION OF BRITISH 
RAILWAYS. 


Points Considered and Recommendations Made by 
a Government Committee of Engineering 
and Railway Experts 


By ALBERT H. BRIDGE. 


Unsettled conditions of transportation matters 
in the United Kingdom has mitigated so far 
against any material progress being made in con- 
nection with the electrification of railways. Sev- 
eral schemes which had been definitely agreed 
upon by the authorities have had to be deferred 
after announcements had been made that they 
were to be proceeded with. It would have been 
impossible to raise the large amount of new capi- 
tal required for the purpose while the railways 
were not paying their way. A year ago there 
was a strike for higher wages, and not many 
months after that had been settled the govern- 
ment decided to put the systems on an economic 
basis requiring increased rates for both ‘freight 
and passenger service. Now that these new rates 
have been introduced there should be better pros- 
pect of raising capital at a reasonable rate of 
interest for electrification works. 


INCREASED RATES PROVIDE NEEDED CREDIT FOR 
ELECTRIFICATION. 


The same rectification has been made in con- 
nection with the underground and tube electric 
lines of London and the street-car lines of the 
London County Council. It is early yet to judge 
the exact influence which these increased fares 
will have upon the volume of traffic because there 
is in nearly every case a slump in short-distance 
trafic when fares go up. Travel, however, is not 
a luxury and the drop in traffic on some of the 
tramway systems and on the tube lines because 
of a decrease in the short-haul traffic is not likely 
to continue. Already the London County Coun- 
cil is in the market with its first big inquiry since 
1914. It has called for estimates for 125 maxi- 
mum-traction trucks, 125 electrical equipments 
complete, 125 car bodies, and for the assembling 
of these parts into cars ready for service. In 
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addition to this it is inviting engineers and other 
technical men to enter into competition and sub- 
mit by the end of November designs for new 
types ‘of electric- tramcar equipment suitable for 
London requirements. 

In regard to the electrification of the great 
railways of the United Kingdom, this has been 
in prospect as one of the large reconstruction 
measures which was to economize the national 
fuel consumption and to introduce increased efh- 
ciency and reduced operating charges by enabling 
much larger traffic to be handled. This work has 
long been awaited by electrical manufacturing 
and contracting companies, and their interest in 
the subject is now revived by the issuance of a 
report prepared for the Ministry of Transport 
by the electrification of railways advisory com- 
mittee. 

The committee held 28 meetings between 
March 22 and July 12 and took evidence from 
many railway officials. Included among those 
questioned were Ivan Ofverholm, chief electrical 
engineer to the Swedish State Railway, and 
Colonel Huber-Stocker, consulting engineer tc 
the Federal State Railways of Switzerland. Elec- 
trical contracting companies were consulted and 
a questionnaire was issued to all the chief rail- 
way companies on the lines of the terms of refer- 
ence. These terms of reference are given below 
together with a summary of the committee’s ob- 
servations, but it is pointed out that in the first 
instance the committee has confined itself to cer- 
tain general points which were considered desir- 
able to have settled as soon as possible. 


Points OF IMPORTANCE CONSIDERED BY COM- 
MITTEE, 


The so-called terms of reference involved the 
question as to whether any regulations should be 
made for the purpose of insuring that the future 
electrification of railways would be carried out to 
the best advantage in regard to interchange of 
electric locomotives and rolling stock, uniformity 
of equipment, etc. If any such regulations are 
desirable, what matters should be dealt with and 
what regulations should be made? How far is 
it desirable, if at all, that railways or sections of 
railways already electrified should be altered so 
that they may form parts of a unified system? 

The decisions reached were that regulations 
should be made for observance by the railway 
companies when electrifying their lines and that 
they should be directed especially to insuring 
standardization of those methods and appliances 
which are likely to suit prevailing conditions. 
Further, they should not be such as to put avoid- 
able difficulties in the way of adoption in the 
future of any improvements in method or ap- 
pliances. 

In the case of those railways which have not 
as yet electrified any lines, as well as those which 
at present have electrifed all or part of their 
lines with d-c. systems, their electrification or 
extended electrification should be carried out on 
the d-c. system. Standard voltage of this system 
at the substation should be 1500 volts, subject to 
the continuance of any existing 600- volt or 1200- 
volt installations, and subject to the official ap- 
proval of their extension. Half the standard 
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voltage, or 750 volts, should be the standard in 
those cases where it can be shown that ad- 
vantage would arise from the use of this lower 
pressure. The adoption of higher pressures, 
limited to a multiple of the standard pressure. 
was approved for conditions where it can be 
shown that sufficient advantage would accrue. 
Overhead and rail-conductor collection should 
be permitted as long as the position and gen- 
eral design of the conductors and structures are 
in accordance with the recommendations to be 
made in a subsequent report. In that report will 
be suggested the regulations required to insure 
that locomotives or motor coaches shall be able 
whenever it mav be necessary to run at the dif- 
ferent standard voltages and with either rail or 
overhead collection. It was also recommended 
that the power for d-c. lines should be gener- 
ated as three-phase alternating current at such 
voltage as may be desirable in each case. In the 
case of existing generating stations supplying 
power at any frequency between 25 and 50 
cycles it is unnecessary to make any change in 
frequency, but it is desirable that where any one 
such frequency is in general use in a particular 
district any new power station supplying a railway 
should adopt the frequency which has been ap- 
proved or is in general use in that district. 

The committee came to the conclusion that al- 
ternating current supplied to the substations at 
a frequency of 50 cycles can be used for railway 
purposes without any detriment to railway op- 
eration. It was shown that the electrified por- 
tion of the London, Brighton and South Coast 
Railway is the only one of any importance in 
Great Britain which would not come within the 
terms laid down. The company considers the 
extension of its single-phase system from the 
London suburbs down to Brighton as now not 
only feasible but urgently desirable, and the fail- 
ure to come within the terms is not considered 
as of serious importance. 


ELECTRICAL ASSOCIATION FORMED 
IN BRITISH COLUMBIA. 


The British Columbia Electrical Co-operative 
Association was organized last month at a meet- 
ing of electrical interests held in Vancouver, Can. 
The objects of the association are to develop the 
electrical industry by educational methods and to 
bring about a closer co-operation between central- 
station companies and other interested factors, 
to the end that the efficiency of the various 
branches of the industry serving the public may 
be increased. George Kidd, general manager of 
the British Columbia Electric Railway Co., Van- 
couver, was elected chairman of the association. 


MAKING THE ELECTRICAL HAND- 
BOOK OF GREATER SERVICE. 


The Commercial Section of the National Elec- 
tric Light Association recently sent to commer- 
cial managers of member companies a question- 
naire on the subject of the “Electrical Salesman s 
Handbook,” the object being to find out whether 
or not the salesmen use the reference book. Sug- 
gestions were invited as to change in size and im 
other ways to render the handbook more usetul. 


October 30, 1920. 
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EDITORIAL COMMENT 


Coal Economy and the Central 
Station 


Events and circumstances of the past three or 
four years leave no doubt as to the need of coal 
economy even in the districts where fuel is most 
plentiful. The national coal supply is estimated 
to be a vast quantity beyond the power of the 
ordinary person to comprehend, but the facts re- 
main that there is not enough coal in the yard 
or in the coal bin to last through the winter. The 
ordinary individual can comprehend this condi- 
tion, and in all probability he will blame the rail- 
roads, central stations and other public utilities 


with taking the available supply for their own 


selfish ends. 

However, the coal situation .and the central 
station are not to be associated together to the 
discredit of the central station. In a recent talk 
before the American Iron and Steel Institute, 
George Otis Smith, director of the United States 
Geological Survey, pointed out the relations ~x- 
isting in this connection in a manner that can be 
understood by anyone who will take the time to 
give the matter a fair consideration. He called 
attention to the fact that coal economy was essen- 
tzal now for our own good as well as for the 
good of future generations. Particular attention 
was called to statistics from Massachusetts show- 
ing an average coal consumption of 2.29 lbs. per 
kw-hr. in all central stations with a maximum- 
economy rate of 1.8 lbs. per kw-hr. in the most 
modern plant. Other figures were given to show 
that the average industrial plant of the country 
requires about five times the coal used in the 
average central station to produce a unit of power 
output. 

Other figures showed the economy that would 
result from railroad electrification to be of great 
importance with regard to fuel conservation. 
After presenting these figures Mr. Smith said: 
“The total cost of 1000 hp-hrs. in terms of coal 
resources is therefore about two-thirds of a ton 
with efficient use and nearly 8 tons under average 
conditions of waste at the little plant. It is cause 
for general satisfaction, then, that in the first 
half of 1920 we find the power output of the cen- 
tral stations of the country increased more than 
16% over that of the corresponding period last 
year, while the fuel used seems to have increased 
not over half that percentage. In these public 
utility plants the trend is decidedly toward fuel 
economy.” 


With these facts and figures presented by an 
official who is in a position to know, it seems 
evident that the central stations of the country 
are real coal economizers. Anything that can be 
done to increase their business, and increase it 
rapidly, will work for the good of the nation as 
a whole. Facts like those presented by Mr. 
Smith are worthy of careful consideration and 
presentation to the public regulating authorities 
and otkers whose influence might aid in relieving 
many of the unwarranted burdens now carried 
alone by the central-station companies. 


Flush Plates for Snap Switches 


The Underwriters’ Laboratories standard on 
snap switches includes a provision that flush 
plates for snap switches should be not less than 
0.04 in. in thickness, a figure which has been 
agreed upon between the industry and the labora-. 
tories as desirable to prevent the use of unduly 
thin material for this purpose. This requirement 
is in the nature of a recommendation rather than 
an absolute specification which can be enforced 
at the factories where snap switches are made as 
a condition of labeling of the switches them- 
selves. 

This condition arises from the fact that many 
snap switches are furnished by their makers 
without the plates, and in the course of factory 
inspection these plates do not and cannot, under ` 
the conditions existing, regularly come under the 
inspection and supervision of inspectors. A fur- 
ther reason exists in the fact that many of these 
plates are manufactured by outside concerns not 
themselves makers of the switches and are fur- 
nished to the trade through jobbing houses or 
contractors without the knowledge or supervision 
of the manufacturers of the switches themselves. 

In a bulletin addressed to the Electrical Council 
of the Underwriters’ Laboratories by Dana 
Pierce, vice-president of the latter, and referred 
to the Western Association of Electrical Inspec- 
tors, attention is called to the above situation and 
the suggestion made that inspection departments 
give attention to this detail in switches as they 
are installed, and use their influence to secure a 
more uniform adoption and use of flush-switch 
plates not less than 0.04 in. in thickness. It 
should be observed that none of these plates, 
whether made by the manufacturers of switches 
or by others, bear name plates or trademark in- 
dicating by whom they are manufactured. 
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THE WEEK’S NEWS 


Reports of Important Meetings, Developments and Other Happenings of the Electrical 
Industry and Its Allied Interests 


SOUTHEASTERN GEOGRAPHIC DIVI- 
SION, N. E. L. A., TO MEET. 


Interesting Subjects to Central-Station Operators on 
Program of Annual Convention to Be Held 
in Miami, Fla., Next Month. . 


The Southeastern Geographic Division of the 
National Electric Light Association will hold its 
annual convention at the Urmey Hotel, Miam:, 
Fla., Nov. 16-19. A number of interesting ad- 
dresses are scheduled for the occasion, among 
which are the following: “Taxation,” by A. l. 
Maxwell, North Carolina State Tax Commis- 
sion and a member of the North Carolina Public 
Service Commission; “Public Policy,” by Z. V. 
Taylor, president of the Southern Public Utili- 
ties Co., Charlotte, N. C.; “Safety Work,” by 
W. R. Lloyd, manager of the casualty depart- 
ment, Alabama Power Co., Birmingham, Ala.: 
“Steam Plant Operation,” by C. A. Greenidge. 
chief engineer of the J. G. White Management 
Corp., New York City; “Design and Construc- 
tion of 2300-Volt Distribution Lines,” by T. H. 
Rice, engineering department, Henry L. Doherty 
& Co., New York City; “Labor and Employ- 
ment Methods,” by J. T. Trazzare, manager of 
the employment and public relations department. 
Georgia Railway & Power Co., Atlanta; “Ac- 
counting,” by F. B. Culley, assistant treasurer of 
the Augusta-Aiken Railway & Electric Corp., Au- 
gusta, Ga.; “Association Activities,” by M. H. 
Aylesworth, executive manager of the National 
Electric Light Association ; “Automatic Generat- 
ing Stations and Substations,” by T. F. Barton, 
engineer, General Electric Co., Schenectady. 
N. Y.; “Electrical Merchandising,” by S. A. 
Chase, Westinghouse Electric & Manufacturing 
Co., and W. L. Goodwin, General Electric Co. 
Among the social features will be a boat trip to 
Bimini Island, one of the British Bahamas, where 
a banquet and dance will be held. 


ELECTRICAL INTERESTS OF QUEBEC 
FORM ASSOCIATION. 
Officers Chosen and Advisory Committee Elected to 
Carry Out the Plans Formulated at 
Montreal Meeting. 


After two days of discussion and debate of 
electrical matters, the Electrical Co-operative 
Association of the Province of Quebec was 
formed at a luncheon given by the Electric Club 
on Oct. 20 at the Hotel Windsor, Montreal, in 
connection with a convention of those interested 
in the electrical industry in Canada. The asso- 
ciation was organized for the purpose of uniting 
contractor-dealers, jobbers, manufacturers and 
central-station companies for the advancement 
of their interests. 


Among the speakers at the luncheon was Sam- 
uel A. Chase, Westinghouse Electric & Manu- 
facturing Co., who expressed pleasure at the de- 
velopment of the organization. He said the 
electrical business is growing so rapidly that each 
branch should know about the other, and this was 
the object of this co-operative plan which has 
been tried out in the United States and elsewhere 
with great success. 

W. L. Goodwin, General Electric Co., told how - 


the co-operative idea resulted in advantages not 


only to the industry but to the general public in 
better service. The electric users in the Province 
of Quebec bought $18,000,000 worth of mer- 
chandise per year, but with proper organization 
and work, he said, it could undoubtedly be in- 
creased to $100,000,000. The new organization 
must work to extend the use of electrical equip- 
ment and plan to obtain adequate rates and prices. 

The following officers were elected: President. 
H. K. Thornton, Montreal Public Service Corp.: 
vice-president, J. B. Woodyatt, Southern Cana- 
dian Power Co., Ltd.; executive committee, J. W. 
Pilcher, Canadian Power Co., Ltd.; M. K. Pike. 
Northern Electric Co., Ltd.; F. J. Parsons, Mc- 
Donald & Wilson; N. Simoneau, Simoneau Elec- 
tric Contracting Co., and Dr. L. A. Herdt, McGill 
University. 


PUBLIC UTILITY INFORMATION COM- 
MITTEES APPOINTED. 


Personnel of Ohio and Missouri State Committees 
Announced—Organized to Represent All 
Utility Interests of Each State. 


Two new state committees on public utility in- 
formation have been appointed to represent Ohio 
and Missouri. The personnel of the Ohio com- 
mittee, which has established headquarters at gol 
Illuminating building, Cleveland, with Benjamin 
E. Ling as director, is as follows: Chairman, 
W. W. Freeman, president of the Union Gas & 
Electric Co., Cincinnati; treasurer, Robert Lind- 
say, vice-president and general manager of the 
Cleveland Electric Illuminating Co., Cleveland: 
members, O. H. Hutchings, associate general 
manager of the Dayton Power & Light Co., Day- 
ton; Walter A. Draper, vice-president of the 
Cincinnati Traction Co., Cincinnati; Joseph H. 
Alexander, vice-president of the Cleveland Rail- 
way Co., Cleveland; Charles P. Cooper, general 
manager of the Cleveland Telephone Co., Cleve- 
land; E. A. Reed, general manager of the Cen- 
tral Union Telephone Co. of Ohio, Columbus: 
L. J. Wolf, vice-president of the Cleveland, 
Southwestern & Columbus Railway Co., Cleve- 
land; K. C. Krick, vice-president of the Logan 
Natural Gas & Fuel Co., Columbus; Freeman 
T. Eagleson, attorney for gas companies; W. L. 
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Cary, secretary of the Ohio State Telephone Co., 
Columbus, and Frank L. Beam, vice-president of 
the Ohio State Telephone Co. 

The Missouri Committee on Public Utility In- 
formation will be conducted under the direction 
of the Missouri Association of Public Utilities 
and has headquarters at 3725 North Broadway, 
St. Louis. The personnel of the committee is: 
Chairman, E. D. Bell, general superintendent of 
the Illinois Traction System (Missouri proper- 
ties), St. Louis; members, F. G. Buffe, general 
manager of the Kansas City Railways Co., Kan- 
sas City; H. Wurdack, general manager of the 


Light & Development Co., St. Louis; J. H. Hor- 


gan, general manager of the Empire District Elec- 
tric Co., Joplin; W. J. O’Connor, assistant to 
president of the Southwestern Bell Telephone 
Co., St. Louis, and Wiley F. Corl, general man- 
ager of the Mexico (Mo.) Light & Power Co. 


S. E. D. ISSUES CHRISTMAS CAMPAIGN 
-~ BOOKLET. 


The Society for Electrical Development ha: 
just mailed to its members and others in the in- 
dustry copies of the “Christmas Campaign Issue” 
of its Monthly Sales Service. The booklet con- 
tains complete plans and descriptions of all the 
material prepared by the society for the purpose 
of helping central-station companies, manufac- 
turers, jobbers and dealers capitalize on the 
Christmas trade opportunity. 

The first part of the issue contains different 
“how-to” suggestions telling dealers briefly and 
clearly how to profit the most by the campaign. 
The next part describes the dealer helps which 
are being issued by the society. The five-piece 
window cut-out, announcement invitations, pos- 
ter stamps, suggestion booklets, -lantern slides. 
etc., are illustrated and described. The last part 
of the booklet contains about 20 suggestions for 
newspaper advertisements. Those in the elec- 
trical industry who did not receive a copy of the 
booklet may obtain one by writing to the Society 
for Electrical Development, 522 Fifth avenue. 
New York City. 


ILLUMINATING AND SAFETY ENGI- 
NEERS DISCUSS PROBLEMS. 


Part That Good Industrial Lighting Plays in Elim- 
inating Accidents Emphasized at Joint 
Meeting in New York City. 


A joint meeting of the New York Section of 
the Illuminating Engineering Society and the 
American Society of Safety Engineers was held 
at the Engineering Societies building, New York 
City, Friday evening, Oct. 22. The meeting was 
opened by Dr. R. E. Myers, chairman of the 
New York Section of the Illuminating Engineer- 
ing Society, who retained the chair only during 
the transaction of routine business. President 
H. W. Maure, American Society of Safety Engi- 
neers, presided thereafter. 

The first paper was on “Elements of Good 
Industrial Lighting,’ by S. E. Doane, past presi- 
dent of the Illuminating Engineering Society, who 
gave an outline of modern practice. He stated 
that the tendency is toward the use of compara- 
tively high intensities, 15 to 20 foot-candles being 
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specihed where 4 or 5 foot-candles were for- 
merly considered sufficient. ; 

R. E. Simpson, safety engineer for the Travel- 
ers Insurance Co., presented a paper on “Defec- 
tive Illumination a Cause of Industrial Acci- 
dents,” emphasizing the importance of eliminating 
accidents by sufficient illumination properly in- 
stalled, particularly on stairways. H. F. J. Por- 
ter, consulting engineer, read a paper on the 
“Reducation of Accidents Through Visual 
Acuity.” Supplementing this talk was shown an 
instructive moving picture film entitled “Fhrough 
Life’s Windows,” which exhibited the construc- 
tion and action of the human eye in performing 
its functions. A paper on “Industrial Lighting 
Equipment and Its Maintenance,” prepared by 
S. G. Hibben, Westinghouse Lamp Co., created 
considerable discussion, especially on the subject 
of maintenance. | 

In the absence of A. J. Thompson, member of 
the American Society of Safety Engineers, his 
paper on “Safety Disconnecting Hangers as a 
Safeguard” was read by C. Van Horm, past presi- 
demt of the American Society of Safety Engi- 
neers. It dwelt upon the necessity of illuminating 
engineers installing safe equipment which could 
be maintained without accidents. 


“GOOD WILL” ADVERTISING FOR CEN- 
TRAL-STATION INDUSTRY. 


Committee of Electrical Manufacturers Meets to 
Arrange Campaign—To Devote Part of Regular 
Advertising to Influence Public Sentiment. 


Representatives of manufacturers of electrical 
equipment and appliances met in New York City 
recently as members of the manufacturers’ adver- 
tising committee of the Public Relations Section. 
National Electric Light Association. Those in 
attendance were: Chairman P. L. Thomson, 
Western Electric Co.; F. H. Gale, General Elec- 
tric Co.; J. C. McQuiston, Westinghouse Elec- 
tric & Manufacturing Co.; John Mustard, Wag- 
ner Electric Manufacturing Co.; J. F. Killeen, 
Edison Electric Appliance Co.; Neil C. Hurley, 
Hurley Machine Co.; E. B. Seitz, American 
Washing Machine Manufacturers’ Association; 
L. D. Gibbs, Edison Electric Illuminating Co. of 
Boston; P. B. Zimmerman, National Lamp 
Works of General Electric Co.; C. F. Kinsman, 
Sterling Bronze Co., and J. W. Perry, H. W. 
Johns-Manville Co. They were called together 
to discuss present financial conditions and to 
organize for the purpose of obtaining closer co- 
operation between electrical manufacturers and 
the central-station industry. 


The committee estimated that the immediate 


need for power and light service is one-third 
greater than the available supply, and that this 
demand cannot be met without a large amount 
of capital with which to build additions to plants 
and extensions to distribution systems, including 
the purchase of equipment and supplies. In 
addition to this demand, it is reliably estimated 
that there are 14,000,000 homes in this country yet 
to be wired, and that present housing conditions 
require the immediate construction of 409,000 ad- 
ditional homes, the building of many of which 1s 
being held up because of the inability of builders 
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to secure electric service installations. The earn- 
ings of electric light and power companies have 
not been sufficient to attract capital, due largely 
to the fact that rates for electric service, being 
regulated by public utility commissions, have not 
heen allowed to increase as rapidly as the cost of 
furnishing service has increased. To a great 
extent the commissions reflect the opinion of the 
public, and it was the sense of the committee that 
the public must be led to understand the true 
facts regarding the industry. The National Elec- 
tric Light Association is carrying on a national 
campaign with this end in view, and as part of the 
general campaign has called upon the electrical 
manufacturers to co-operate, believing that they 
have a direct moral and financial interest in the 
development of the central-station industry. 

At the meeting the committee mapped out a 
program, part of which consists of asking every 
manufacturer in the electrical field to join in a 
“good will’ advertising campaign in behalf of 
the electric light and power companies. It is ex- 
pected that many of the manufacturers will de- 
vote one-twelfth of their regular advertising space 
for this purpose, the committee expressing the 
belief that if one-twelfth of the entire space used 
by electrical manufacturers was devoted to set- 
ting forth facts regarding the industry, the manu- 
facturers can greatly influence public sentiment 
toward better treatment of the electric light and 
power industry, at the same time increasing the 
potential market for their product and without in 
any way decreasing the proportion of total busi- 
ness available to each manufacturer. 

In order that the campaign shall be a concerted 
movement, that all statements of facts and policy 
shall be in agreement, that the campaign shall 
be properly co-ordinated and synchronized from 
a central point, and that all copy shall be given as 
much individuality as possible, arrangements 
were made with the National Electric Light As- 
sociation headquarters to furnish the general pol- 
icy and all information and facts needed for the 
preparation of advertising copy. 

The committee has written a letter to the dif- 
ferent manufacturers asking them to state the 
amount of space they will devote to this purpose, 
the names of the publications in which their 
“gcod will’ advertisements will appear, and the 
dates of publication, so that the campaign may 
be co-ordinated to make it continuous the next 
six or eight months. 


— 


HANDLING APPLICATIONS FOR PUB- 
LIC UTILITY COAL. 


M. H. Aylesworth, executive manager of the 
National Electric Light Association, has notified 
the executives of member companies that all ap- 
plications for assignment of cars for public utility 
coal must be made directly to the National Com- 
mittee on Gas and Electric Service, Munsey build- 
ing, Washington, D.C. Under Interstate Com- 
merce Commission Service Order No. 21, each ap- 
plication will be referred for individual investiga- 
tion and recommendation to a committee of three, 
appointed by the Interstate Commerce Commis- 
sion, as follows: W. L. Barnes, executive man- 
ager of the American Railroad Association; Col. 
D. S. Wentz, president of the National Coal 
Association, and G. W. Elliott, secretary of the 
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National Committee on Gas and Electric Service. 
Mr. Elliotts committee, which represents the 
National Electric Light Association at Washing- 
ton in all matters pertaining to coal, has for- 
warded a questionnaire to the member companies 
for the purpose of getting data as to the quantity 
of coal absolutely necessary for current needs, 
the object being to secure the fuel which the 
public utilities require to serve their customers 
and keep the plants in operation. 


PREDICTS INCREASING DEMAND FOR 
ELECTRIC RANGES. 


Production Up to Jan. 1 Already Sold, with Outlook 
for 1921 Indicating Normal Growth of 
Business Can Be Expected. 


In commenting upon the existing and future 
conditions regarding the manufacture and sale 
of electric ranges, C. A. Flint, sales manager of 
the Rathbone, Sard Electric Co., Albany, N. Y., 
recently made the following statement: 

“The demand for electric ranges, insofar as 
unfilled orders are concerned, remains strong. 
but as the range business is more or less seasonal 
and as the time for buying is about over, a de- 
creased demand is expected during the remainder 
of the year. However, stocks of finished goods 
in the manufacturers’ hands are low. The same 
is true in regard to jobbers’ stocks, and dealers 
will be fortunate to secure from any of the manu- 
facturers ranges that will be needed for this year’s 
business. Contracts for shipment of new orders 
are being taken on the basis of delivery between 
the present time and Jan. 1; that is, orders ar: 
accepted with the understanding that delivery 
may be delayed until the first of the year. 

“There is not what can be considered a scarcity 
of raw material at the present time. Manufac- 
turers are able to obtain sheet iron if they wiil 
pay the price, but there is a decided shortage of 
all raw materials of a standard quality. Prices 
have increased, those on some kinds of raw ma- 
terial being 5o to 100% in excess of prices three 
years ago. The present price tendency, so far as 
manufacturers are concerned, is to hold prices at 
their present level, but because of increased 
freight rates, labor and overhead a further in- 
crease in the prices of ranges is expected before 
the end of the year. 

“Our company has been fortunate in experi- 
encing no real labor troubles, but considerable 
dissatisfaction and unrest among the workers is 
noticeable. The laborer is worthy of his hire. no 
doubt, from the standpoint of human relations. 
but with decreased production, shorter hours and 
a disposition toward decreased efficiency, it is 
a grave question as to whether or not labor is 
worth what is demanded for it. 

“Few cancellations of orders have been noted. 
but there is a tendency on the part of some job- 
bers and dealers to order in quantities that can- 
not readily be turned over. A great many orders 
placed during the spring are being delivered 
now, which means that the business or production 
assigned to each distributor will have to be dis- 
posed of before any new orders are issued. There 
is not much change in the credit situation. Pills 
are being met promptly, and collections do not 
average over periods longer than those expecte¢ 
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in normal times. A tendency to take advantage 
of trade acceptances has been noted. 

“We are locking forward to a busy season in 
1921, the feeling being that there will be more 
than enough business for all manufacturers next 
year. A considerable range business should be 
developed throughout the country during the 
coming year, particularly in those districts served 
with hydroelectric power. It is believed that the 
credit of utility companies will be strengthened. 
which will materially aid in the steady growth of 
the electric range business.” 


ILLINOIS ELECTRIC ASSOCIATION TO 
MEET IN CHICAGO. 


Reports of the committee on public utility com- 
mission rules governing rural service and of the 
committee on modification of electric service rules 
will be presented at the morning session of a 
one-day meeting to be held by the Illinois State 
Electric Association at the Hotel La Salle, Chi- 
cago, Dec. 9. The former will be presented by 
R. S. Wallace, chairman, and the latter by D. W. 
Snyder, chairman. R. D. Hart, president of the 
Jllinois Electric Meter Men’s Association, will 
present the report on the meter school instituted 
for the benefit of the meter men in the state. 

M. H. Aylesworth, executive manager of the 
National Electric Light Association, will speak 
at the morning session, and papers on “The Best 
Method of Measuring Energy Supplied at Low 
Power-Factor,”’ by E. T. Anderson, Peoples 
Power Co., and “The Sale of Securities to Cus- 
tomers,” by F. H. Scheel, Public Service Co. of 
Northern Illinois, will be presented at the after- 
noon session. The meeting will conclude with 
the election of officers and various committee 
reports. 


ELECTRIFICATION IS SUBJECT OF 
NEW YORK MEETING. 


Electrical and Mechanical Engineers Bring Out Ad- 
vantages of Electric and Steam Traction 
at Joint Meeting. 


Before an audience which overtaxed the seat- 
ing capacity of the main auditorium of the Engi- 
neering Societeis building, New York City, the 
first of a series of five joint meetings arranged 
by the New York Section of the American Insti- 
tute of Electrical Engineers and the Metropolitan 
Section of the American Society of Mechanical 
Engineers was held Friday evening, Oct. 22. In 
the discussion of the relative merits of steam and 
electric locomotives which took place, many lead- 
ers in the development of American rail trans- 
portation took part. 

This forum marked the resumption of activity 
suspended during the war when the nation’s en- 
gineering talent was diverted to battlefield, labor- 
atory and other channels of service. The meet- 
ing was opened by Frank J. Sprague, a pioneer 
in the field of electric traction, who briefly re- 
counted the history of railroading from the early 
years of the nineteenth century to the present 
day. He emphasized the importance to the na- 
tion of developing and maintaining to highest 
standards the railroad systems. 

The steam locomotive was championed by John 
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E. Muhlfeld, Railway & Industrial Engineers, 
Inc., who not only produced the results of inves- 
tigations which proved that the electrification of 
certain steam railroads was not justified but cited 
examples of the efficient operation of steam loco- 
motives. Then followed F. H. Shepard, West- 
inghouse Electric & Manufacturing Co., who out- 
lined the advantages of electric over steam loco- 
motives. An abstract of this paper is given on 
other pages of this issue. Another advocate of 
the electric locomotive was A. H. Armstrong, 
General Electric Co., who argued that while com- 
pared on an equal basis the initial cost of both 
electric and steam engines was practically the 
same, the electric used only about one-third as 
much fuel, and on down grade returned power 
to the line. 

F. J. Cole, American Locomotive Co., was of 
the opinion that under certain conditions steam 
locomotives give better performance than electric 
locomotives, and that constant improvements in 
design and operation would be sufficient to main- 
tain the steam locomotive’s general superiority. 
C. H. Quinn, Norfolk & Western Railway Co. ; 
A. W. Gibbs, Pennsylvania Lines; F. H. Hardin, 
New York Central Railroad Co., and W. L. Bean, 
New York, New Haven & Hartford Railroad 
Co., also spoke in favor of steam operation. 

The meeting was presided over by E. B. Katte, 
chief engineer of electrical traction, New York 
Central Railroad Co. 


<< <a 


CONTRACTOR-DEALERS OF WINNI- 
PEG MEET WITH LEAGUE. 
Extent of the Electrical Field Described, Merchan- 
dising Details Outlined, and the Advantages 
of Organization Emphasized. 


The Goodwin Electrical Convention held un- 
der the auspices of the Winnipeg Contractor- 
Dealers’ Association at the Royal Alexandra 
Hotel, Winnipeg, Can., Oct. 14-15, was most 
successful in producing a spirit of organization 
among the contractor-dealers and the two elec- 
tric lighting companies represented. 

Two sessions were held daily and on Thurs- 
day a luncheon was given by the Manitoba Elec- 
tric League, while in the evening a banquet took 
place. At the latter 150 persons were present 
and Premier T. C. Norris of Manitoba Province, 
Charles F. Gray, mayor of Winnipeg, and W. L. 
Goodwin, General Electric Co., were the guests 
of honor. 

J. F. Gilmour, district manager of the North- 
ern Electric Co., who was acting chairman of the 
temporary local organization, presided at all meet- 
ings and among the speakers was M. C. Turpin, 
Westinghouse Merchandising Bureau, who told 
of the big electrical field still undeveloped 
and gave suggestions on window trimming and 
advertising, particularly enumerating the advan- 
tages to the contractor-dealer in co-operating 
with the manufacturer in his national advertising 
campaigns. He also dwelt upon the importance 
and benefits of modern industrial lighting and the 
necessity of the contractor-dealer familiarizing 
himself with it so as to be able to intelligently 
promote its adoption. 

W. L. Goodwin, General Electric Co., in his 


are 


——- 


ceo 
` e 


ťa 
r 


692 ELECTRICAL REVIEW 


several speeches during the convention empha- 
sized the advantages of organization and gave de- 
tails of merchandising with special reference to 
discounts, turnovers and keeping accounts. In 
speaking of the latter he called attention to the 
accounting system now available through the Na- 
tional Association of Electrical Contractors and 
Dealers. 


IOWA DEALERS HOLD ANNUAL MEET- 
ING IN WATERLOO. 


Addresses Indicate Growth of the Electrical Appli- 
ance Business and Demonstrate the Important 
Place Electricity Occupies in Industry. 


The second annual convention of the Iowa 
State Association of Electrical Contractor-Deal- 
ers, of which C. H. Keller, Dubuque, is chairman 
and F. Bernick, Jr., Oskaloosa, secretary, was 
held at Waterloo, Oct. 20-21. At the Wednesday 
morning session the paper of W. D. Yates, Gen- 
eral Electric Co., on “Standardization” told of 
the advantages of standardization and the work 
of manufacturers in that direction. As an exam- 
ple of what had been done in recent years, he 


stated that 179 different lamp bases had been re- — 


duced to six standards, but on the market today 
there were 37 different types of receptacles which 
could be considerably reduced through standard- 
ization. Otis L. Johnson, Benjamin Electric 
Manufacturing Co., in his paper on “IlHlumina- 
tion,” illustrated by lantern slides, gave examples 
of good and bad lighting. 

A. C. Nodine, Electric Vacuum Cleaner Co., 
in talking on “Household Devices,” gave statis- 
tics on the number of unwired houses which were 
reached by central stations and the total number 
of unwired houses throughout the country. He 
exhibited charts showing the increase in gross 
sales of electric heating devices, vacuum cleaners 
and washing machines during the past five years 
and an estimate of the sales for 1921. In con- 
clusion, he said that the contractor-dealer should 
make his store a real service station for elec- 
trical appliances, and through banking arrange- 
ments, better cost svstems, and reduction of over- 
head charges improve his trade credit. 

In discussing “Sales Help and Co-operation,” 
James G. Harvey, Westinghouse Lamp Co., em- 
phasized the importance of the contractor-dealer 
working with the manufacturer by using effect- 
ively the sales helps issued by him, and co-ordi- 
nating his own advertising with that of the manu- 
facturer. 

At the banquet held in the evening, M. C. Tur- 
pin, Westinghouse Merchandising Bureau, gave 
an illustrated talk on the extensive use of elec- 
tricity in a large number of industries, beginning 
with the home and followed by the office, farm, 
dariy, and lumber, oil, cement and steel mills. 
The application of arc welding and the Cottrell 
method of the precipitation of gases were shown, 
and figures on the enormous amount of business 
available to the contractor-dealer in wiring 
homes, farms and factories were quoted. 

C. A. Nash, Peoples Light Co., Davenport, in 
his paper on “The Relations of the Central Sta- 
tion to the Contractor-Dealer” pointed out that 
the future development of industry largely de- 
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pends upon the central station as well as the 
prosperity of the community it serves. The cen- 
tral stations need money for further development 
and existence, and those interested in elcctrical 
trades should see that the public receives the 
facts. Mr. Nash defined merchandising as the 
six P’s expressed by “Power to persuade plenty 
of people to purchase at a profit.” Albert Uhl, 
Electrical Estimators’ Club, discussed “Labor 
Cost Data” in an elaborate paper of extreme in- 
terest to the contractor-dealer. It gave meth- 
ods of estimating jobs. 

At a meeting of jobbers and manufacturers, 
an organization known as the Iowa Electric 
league, composed of jobbers’ and manufactur- 
ers’ representatives traveling the state of lowa, 
was formed for the object of promoting the 
electrical industry. 


COMMISSIONERS TO CONSIDER UNI- 
FORMITY OF SERVICE. 


The joint committee on uniform classification 
of accounts, representing the National Associa- 
tion of Railway and Public Utilities Commission- 
ers, the National Electric Light Association and 
the American Gas Association, will present its 
report with recommendations to the first-named 
association at its convention in Washington, 
Nov. 9. President Martin J. Insull of the N. E. 
L. A., and Chairman S. Z. Mitchell of the public 
policy committee will appoint representatives 
from the national executive council and the pub- 
lic policy committee to attend the commissioners’ 
convention to participate in round-table discus- 
sions preliminary to the proposed appointment of 
joint committees from the commissioners’ asso- 
ciation and the National Electric Light Associa- 
tion to investigate and devise ways and means of 
making more uniform the service rendered by 
public utilities to the public as well as such other 
matters in which uniformity of practice is be- 
lieved to be desirable. 

Executive Manager M. H. Aylesworth will ad- 
dress the commissioners’ convention on the sub- 
ject of “Public Relations.” 


POWER TRUCKS AND TRACTORS FOR 
RAILROAD PURPOSES. 


Committee of Association of Railway Electrical En- 
gineers Investigates Equipment for Freight 
Handling at Chicago Convention. 


The concluding session of the annual conven- 
tion of the Association of Railway Electrical 
Engineers was largely taken up by the report of 
the committee on power trucks and tractors. This 
committee was appointed to investigate the ap- 
plication of power trucks and tractors, both elec- 
tric and gasoline, of the so-called industrial type, 
to the various phases of railway work. In order 
to obtain the benefit of the experience of various 
railroad and industrial users of this equipment a 


. questionnaire was sent out embodying the princi- 


pal features of power trucks and tractors. Elec- 
trical equipment is generally to be preferred for 
freight and baggage handling and for general 
hauling where roadways are good. 

The election of officers resulted as follows: 
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President, L. C. Hensel, St. Louis & San Fran- 
cisco Railroad Co.; senior vice-president, repre- 
senting the eastern lines, E. S. MacNab, Cana- 
dian Pacific Railroad Co.; junior vice-president, 
representing the western lines, Ernest Lunn, 
Pullman Co.; executive committee, Charles R. 
Sugg, Atlantic Coast Lines, and E. Marshall, 
Great Northern Railroad Co. 


EXAMINATION FOR ELECTRICAL EN- 
GINEER AND DRAFTSMAN. 


An open competitive examination for electrical 
engineer and draftsman has been announced by 
the United States Civil Service Commission, ap- 
plications to close Dec. 7. Vacancies in the office 
of the supervising architect, Treasury Depart- 
ment, Washington, D. C., at $1800 a year, ana 
in positions desiring similar qualifications will 
be filled from the examination. 

Competitors will not be required to report for 
examination at any place, but will be rated on 
their education and experience as well as draw- 
ings submitted with their applications. Appli- 
cants must show they have at least four years 
experience in designing and installation of elec- 
tric light and power equipment in large build- 
ings. The completion of each year of an elec- 
trical engineering course in a college or univer- 
sity of recognized standing will be accepted as 
equivalent to not more than six months of the 
required experience. Those desiring to mak- 
application should write to the Civil Service Com- 
mission, Washington, D. C., asking for Form 
1312 and stating the title of the examination 
desired. 


GENERAL ELECTRIC CO. BILLINGS 
FOR NINE MONTHS. 


The billings of the General Electric Co. for the 
first nine months of 1920 amounted to about 
$200,000,000. At this rate billings during the 
remaining quarters of the year should be around 
$67,000,000, making gross earnings for the 12 
months approximately $267,000,000, compared 
with $229,900,000 in IgI19. Predictions were 
made by the company early in the year that total 
sales -billed would be in the neighborhood of 
$270,000,000. Total bookings for the nine 
months were between $255,000,000 and $260,- 
000,000, or at an annual rate of about $345.- 
000,000. Incoming orders have thus been greater 
than shipments by at least $55,000,000. Unfilled 
orders on the books at the first of the year 
amounted to $98,880,000, so there are probably 
unfilled orders at the present time amounting to 
over $150,0090,000. 
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ELECTRICAL EXPORTS FOR AUGUST 
SHOW INCREASE. 


Total Amounts to $7,810,175, an Increase of $93,947 
Compared With Same Month Last Year— 
Eight Months’ Figure Is $61,024,206. 


The exports of electrical goods to foreign 
countries for August were valued at $7,810,175, 
compared with $7,716,228 for the corresponding 
period in 1919, or an increase of $93,947. For 
the eight months ending August, 1920, the total 


exports amounted to $61,024,206, a decrease of 
$1,295,410 from the 1919 figures and an increase 
of $22,412,567 over the total for the eight 
months ending August, 1918. 

The following classified figures give the de- 
tailed data for August, 1920, compared with 
the eormesnoncding month last year: 


. August, August, 
A , 1919. 1920. 
ilectrical machinery and appliances 
(except lecomotives): 


Batteries 24S bec iss Reo eel ake $ 587.951 $ 444,859 
CarbonS ° dcdin eeu Wie Dee oo se etka toe hada nas 106,823 174,910 
Dynamos and generators ........... 586,211 659,200 
Bans: scared ss cen ane AEREA ok 53,099 54,911 
Heating and cooking apparatus ... 124,668 118,817 
Insulated wire and cables .......... 741,443 420,208 
Interior wiring supplies. including 

fixtures aks one oa beard Be eons 166,499 241,425 
Lamps— 

PAY Cy ais eit re ate ek og ah seh eek ads 3,373 Wil 

Incandescent— 

Carbon filament ................ 10,185 - 2,787 
Metal filament ................. 350,284 213,615 

Magnetos, spark plugs, etc. ........ 230,403 169,543 
Meters and mcasuring instruments. 268,448 = 152,696 
NEOUOLS: Aeee na be a Oana acl e i 29,608 845,729 
Khoestats and controllers .......... 45,833 730,818 
Switches and accessories .......... 366,676 283,900 
Telegraph apparatus, including 

Wireless. Ganse db Oae e Na 115,645 31,903 
Telephones ........ ccc ee ee ee ee ee ree 324,755 218,073 
Transformers sci d na Gsparkd oaweas 441.733 721,507 
All other wc gue eee Rok woe oe Se ea ae 2.472.641 2,324,563 


Total electrical machinery, etc. ..$7,716,228 $7,810,175 


‘VOCATIONAL PROBLEMS TO BE DIS- 


CUSSED IN CHICAGO. 


At the conference on employment and voca- 
tional education, to be held in the Congress Hotel. 
Chicago, Nov. 12, William E. Vogelbach, of the 
enginecring staff of Sanderson & Porter, will 
speak on “The Trend of Specialization.” Other 


speakers include Frank D. Chase, president of - 


Frank D. Chase, Inc., on the subject of “What 
the Employer Requires When Engaging an En- 
gineer’; W. M. Wilson, associate professor of 
structural engineering, University of Illinois, and 
A. A. Potter, dean of engineering, Purdue Uni- 
versitv. The principal object of the conference, 
which is sponsored by the American Association 
of Engineers, is to exchange views and improve 
methads of making better employment service 
available both to employers and employes and of 
correlating the work of colleges and non-com- 
mercial employment bureaus. 


COMING CONVENTIONS. 


National Association of Railway and Utilities Com- 
missioners. Annual convention in the board room of 
the Interstate Commerce Commission, Washington, 
D. C., Nov. 9-12. | 

American Institute of Electrical Engineers. Meeting 
in Chicago Nov. 12 under auspices of the Protective 
Devices Committee. Secretary, F. L. Hutchinson, 33 
West 39th street, New York City. 

Electric Power Club. Fall meeting. Hot Springs, 
Va., Nov. 15-18. Headquarters, Homestead Hotel. Sec- 
retary, C. H. Roth, Adams and Loomis streets, Chicago. 

Electrical Supply Jobbers Association. Semi-annual 
meeting, Cleveland, Nov. 17-19. Headquarters, Hotel 
Cleveland. Secretary, Franklin Overbagh, 411 South 
Clinton street, Chicago. 

Southeastern Geographic Division of the National 
Electric Light Association. Annual convention, Miami, 
Fla., Nov. 16-19. Headquarters, Urmey Hotel. Secre- 
tary, Charles A. Collier, Atlanta, Ga. 

American Institute of Chemical Engineers. Winter 
meeting, New Orleans, La., Dec. 6-9. Headquarters, 
St. Charles Hotel. Secretary, John C. Olsen, Polytechnic 
Institute, Brooklyn, N. Y. 

Illinois State Electric Association. Annual conven- 
tion, Chicago, Dec. 9. Headquarters, Hotel La Salle. 
Secretary, R. V. Prather, Springfield, III. 
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COMMERCIAL PRACTICE 


New-Business Methods, Policies, Rates and Kindred Central-Station Matters for the 
, Man Engaged in Selling Electricity 


FEATURING IMPORTANCE OF ELEC- 
TRICITY IN INDUSTRY. 


[abor-saving electrical appliances for indus- 
trial purposes were featured in the daily news- 
papers by the New York Edison Co. during the 
progress of the New York Electrical Show at 


Electricity in Industry 
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The New York Edison Company 


oMe Yose seo? 


Electrical Appliance Advertisement of New York Ed- 
ison Co. 


the Grand Central Palace. The advertising copy 
shows illustrations of various adaptations of elec- 
tricity to industrial operations, one of the main 
features brought out being the direct applica- 
tion of electric power to mechanical devices. 


LAMP AND REPAIR DEPARTMENTS 
IMPORTANT TO SERVICE. 


Organization and Work of Lamp-Renewal and Re- 
pair Departments Explained in Address Before 
Commonwealth Edison Section, N. E. L. A. 


By Joux T. MOUNTAIN. 


Making lamp renewals and repairs to ap- 
pliances forms a large part of the work of 
furnishing electric service to a city of 3,000,000 
people. As a matter of fact, one of the most 
important departments of the Commonwealth 
Edison Co., Chicago, is its service and repair de- 
partment. [n general, the work of this depart- 


ment consists of making small repairs on cus- 
tomers’ premises; repairing heating appliances 
and small motors; installing, removing and ex- 
changing meters and lamps; replacing high- 
tension transformer fuses; maintaining rental 
equipment, and patrolling signs, lamp posts and 
subwav lights. l l 

The general office of the department 1s maim- 
tained in the company’s building at 28 North 
Market street, the office of the service divi- 
sion being at the same address. Three branches 
offices are located in the north, south and west 
sides of the city. l 

Employes of the service and repair depart- 
ment number 342 and are classified as follows: 
One superintendent, I assistant superintendent, 
3 supervisors, 3 district foremen, 6 foremen, 1 
shop foreman, 152 first-grade electric repairmen, 
6 second-grade electric repairmen, 18 patrolmen, 
44 Mazda lamp cleaners, 41 sign cleaners. 19 
subway boys, I armature winder, I chief clerk. 
8 work dispatchers, 2 inspectors, 3 head clerks, 
2 stenographers, 1 sales clerk, 20 senior clerks, 
8 junior clerks and 1 typist. 

In carrying on its work the department uses 
28 electric trucks, 21 “Chicago Electric” wagons. 
31 Ford gas cars, six horse-drawn vehicles and 
one motorcycle. Orders for meter work are 
forwarded to this department for execution, and 
are usually received between 4 p. m. and mid- 
night. The meters and lamps required are 
drawn from the meter and the lamp-renewal 
departments at night, and are distributed to the 
various branch offices before 8 o'clock the fol- 
lowing morning. l 

After executing their orders the repairmen 
forward their reports to the office, and after 
being properly recorded these reports are sent 
to the various departments concerned by way of 
the meter department. 


Duties or REPAIRMEN AND OTHER SERVICE DE- 
TAILS. 


Requests for repairs to customers’ wiring are 
received in the service bureau, usually coming 
in by telephone. Work dispatchers are located 
in the same room and the calls are, transmitted 
to them by telephone. Customers are billed by 
the repairmen. Duplicate and triplicate copies 
of the bills are forwarded to the office the fol- 
lowing day, and, after being recorded and 
checked, are sent to the auditing and the treas- 
ury departments and spread on the lighting ledg- 
ers. During 1919 the number of bills rendered 
was 129,303; the amount billed, $89,048: the 
number of bills rebated, 5425, or 4.20%: the 
amount rebated, $2696, or 3.33%, and the net 
amount per bill, 69 cents. 

The heating device and small motor repair 
shop is located in the North Market street build- 


October 30, 1920. 


ing. Customers may leave heating appliances to 
be repaired and call for them after the repairs 
have been made at any of the company’s electric 
shops and lamp-renewal stations. All articles 
to be repaired are forwarded to the repair shop 
and a record is kept showing the customer’s 
name and address, the nature of the repairs 
made, the amount charged, etc. Cash sale tickets 
and bills are issued and attached to the article 
when returned for delivery, the customers be- 
ing notified by mail when the article is ready to 
be called for. , 

Repairmen carry a supply of heating-appliance 
cords, and make small repairs on customers’ 
premises when it is possible to do so. Many 
vacuum cleaners, electric fans and other small 
motor-driven devices are put in saleable condi- 
tion for the stores department and the electric 
shops after having become shop-worn or having 
been returned by customers. 

Sign, street and subway lamps are switched 
on at dusk and off, according to contract with 
customers; they are cleaned periodically, the 
lamps being renewed when necessary. Rental 
fixtures in customers’ premises are periodically 
cleaned, and a record is kept in the office of all 
such work. Orders are received to install fix- 
tures in customers’ premises which are already 
wired, and the work in connection with repair- 
ing customers’ wiring where no city inspection 
is necessary is done by the department. 

During 1919 the following work was done by 
the service and repair department : 


Meter calls: sisiirecadcew ewe cereus aen EANO Een 243,031 
Rețpair calls ois: oicse amisesa perae E a Sw a a aTa 179,666 
Heating-device calls ........ ccc ccc cece ee ee ee eee 49,904 
Small-motor repairs ......... ccc. cece etc c eee e ee ees 1,648 
Rental equipment maintained and patrolled ...... 54,718 


Lamp-renewal and repair calls on rental equipment 000 
Fixture-hanging jobs completed ...............000. 4,184 
Cut-ofts executed on rental fixtures ............... 1,008 

The lamp-renewal department supplies etched 
incandescent lamps (that is, lamps marked to in- 
dicate their company origin) to consumers un- 
der the company’s schedule “A”; to the arc lamp 
and sign division of the service and repair de- 
partment for installation in contract signs and 
fixtures, and to the repair division of the serv- 
ice and repair department for installations and 
initial renewals. Furthermore, in some few 
cases where the merchandise sales department 
or electric shops are not equipped to do so, the 
lamp-renewal department sells unetched lamps 
at the regular retail and wholesale prices. 

Unetched lamps in the original packages are 
delivered by the stores department to the lamp- 
renewal warehouse. Here the stock clerk checks 
these lamps into stock and reports thereon to 
the stores department. Lamps are then for- 
warded to the lamp etching shop, and, after being 
etched, they are put into stock in the lamp-re- 
newal warehouse. 


LAMP DISTRIBUTION THROUGH SERVICE AND 
REPAIR DEPARTMENT. 


Lamps are distributed to the public from 26 
lamp-renewal stations and through the service 
and repair department. The stocks of these 
lamp-renewal stations are replenished from 
the stock on order from the lamp-renewal sta- 
tion. For delivery to customers the service and 
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repair department obtains lamps from three of 
the lamp-renewal stations. 

Lamp-renewal stations are of four classes, 
viz., counters located in electric shops; inde- 
pendently operated lamp-renewal stations; coun- 
ters operated by company clerks located in the 
stores of local merchants, and lamp- -renewal 
agents who handle lamps in connection with their 
regular business. At all of these stations renew- 
als are obtained by the customer in the same 
manner. A new lamp is exchanged for a burned- 
out etched lamp tendered by the customer, with 
glass intact, without extra charge in the 60-watt 
size; for the larger or smaller sizes the exchange 
is made upon payment of the schedule charge. 
The 50-watt “Gem” lamps and 1o-watt carbon 
lamps are also exchanged without extra charge. 

The lamp-renewal transaction is recorded on 
a ticket in quadruplicate. This ticket is initialed 
by the lamp-renewal clerk and signed by the cus- 
tomer, who retains the third copy as a bill. The 
first, or original, copy 1s forwarded to the lamp- 
renewal department office; the second copy ac- 
companies the cashier’s report and is forwarded 
to the cashier. In case of a cash transaction the 
fourth copy is retained by the renewal station. 
If it is a credit transaction, the fourth copy is 
forwarded with the first copy to the lamp-re- 
newal department and from there is forwarded 
to the treasury department. The cashier’s di- 
vision of the treasury department keeps a record 
of the serial numbers of all lamp-renewal tickets 
and immediately informs the lamp-renewal de- 
partment of the loss of any ticket. This is in- 
vestigated at once to prevent any discrepancies 
in either stock or cash. 


KEEPING RECORDS ON THE DELIVERY OF LAMPS. 


All lamps on which there is an extra charge 
are tested in the presence of the customer to 
make sure that the customer shall receive a per- 
fect lamp and to prevent any argument in case 
the lamp is injured after it leaves the counter. 
Under ordinary circumstances the 60-watt 
lamps are also tested, but during rush hours they 
may be issued without test. When in doubt, 
lamp-renewal clerks telephone to the card file 
in the inspection department to determine 
whether the applicant for lamp renewals is a 
customer, and, if so, whether he is entitled to 
renewals. On requests for a large increase in 
wattage (that is, for a comparatively large in- 
crease in the consumption of electrical energy) the 
customer is referred to the inspection depart- 
ment for an approval of the increase in load 
before the lamps are furnished. In lamp-renewal 
stations at which there is only one clerk most 
complaints are referred to the general office for 
adjustment. In the larger lamp-renewal stations 
a head lamp-renewal clerk adjusts complains un- 
less of a serious nature, in which case they are 
referred to the general office and are handled 
by the claim adjuster. If the customer is not 
then satisfied, he is referred to the head of the 
department. 

At the lamp-renewal stations which are not 
located in electric shops the lamp-renewal clerk 
acts as a representative of the electric shops, 
making sales of appliances and taking orders for 
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articles not in stock. Electric appliances of all 
kinds are received at the lamp-renewal stations 
for repair and are picked up by the service and 
repair department. They are returned to the 
lamp-renewal stations when repaired and are 
called for by the customer. 

The first copy of the lamp-renewal tickets is 
detailed and posted to the books upon its re- 
ceipt at the lamp-renewal departmént. Where 
the ticket shows an increase or a decrease in the 
load it is forwarded to the meter department 
for correction of customer’s load record on the 
meter card. These tickets are then filed for ref- 
erence in case of dispute over the charge or 
lamp shortage on customer's premises. 

If a customer desires to have lamps delivered 
instead of calling for them at one of the lamp- 
renewal stations, he may do so by telephoning 
the service bureau and giving his order. A 
charge of 50 cents is made for such a delivery. 
Calls received by the service bureau are for- 
warded to the lamp-renewal department, written 
up on lamp-renewal tickets and forwarded to the 
service and repair department for execution. A 
receipt for the lamps taken by. the service and 
repair department on delivery is posted to the 
books in the lamp-renewal department in a man- 
ner similar to the procedure in the case of tickets 
originating in the lamp-renewal stations. 

Each lamp-renewal station is charged with all 
stock shipped from the lamp-renewal warehouse 
and is held.strictly accountable for the disposi- 
tion of all lamps. Burned-out lamps received are 
checked monthly against new lamps issued, and 
discrepancies are investigated. At the end of 
each month an inventory is taken of all lamps 
on hand at lamp-renewal stations and in the lamp- 
renewal warehouse. This inventory 1s checked 
against the stock account kept in the lamp-re- 
newal department and a detailed report is made 
to cover any differences. Various statistical data 
are also kept to show the various classes of lamps 
delivered weekly and monthly for initial installa- 
tions, rene wals, merchandise sales, lamps used on 
contract signs and fixtures, breakage, lamp re- 
ceipts and other details. 


Deattnc Wiru Over 400,000 CUSTOMERS A 
YEAR. 


During 191g the lamp-renewal department dealt 
with a total of 406,000 customers at lamp-re- 
newal stations, without taking into account re- 
newals, installatiqns and initial renewals handled 
by the service and repair department. The 
gross output of the lamp-renewal department last 
year was about 4,275,000 lamps, worth approxi- 
mately $1,280,000. About 70% of all lamps are 
the Go-watt size, as this lamp is furnished, both 
on installation and renewal, without extra charge. 
All profits made from merchandise sales are 
credited to the sale of electrical merchandise, 
and the money received for extra charge on lamps 
goes to reduce the operating expense of the lamp- 
renewal department. 

In February, 1918, the free delivery of lamps 
for renewal was discontinued. A number of new 
lamp-renewal stations were opened up in various 
parts of the city at that time. A survey was 
made, and the number of calls in each square 
mile was marked on a map. In this wav the 


Vol. Ti—No. 18. 


center of lamp-renewal load could be determined, 
and the stations were located accordingly. Trans- 
portation was also a governing factor, and the 
lamp-renewal stations were so placed that very 
few customers would find it necessary to go 
more than 2 mi. to reach one. Inasmuch as 
Chicago is about 25 mi. long from north to 
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Lamp-Renewal Stations of Commonwealth Edison Co. 


south, with an average width of 8 mi., and an 
approximate area of 200 sq. mi., the density ot 
population and of lamp-renewal load varying 
greatly in different districts, the geographical 
location of the lamp-renewal stations was im- 
portant and required study. 

At present there are 26 lamp-renewal stations, 
as indicated on the accompanying map. During 
1919, 23% of the lamps were renewed at the 
downtown electric shop, 16% were renewed at 
the North Market street building, the Broadway 
store coming third with 10%. Thus half of 
the lamps were renewed at these three stores. It 
may be remarked that even when the company 
gave free delivery of lamps for renewal more 
than 25% of the lamps were renewed at the lamp- 
renewal stations. With the establishing of a 
charge for delivery the number of lamps deliv- 
ered by the company’s vehicles dropped from 
209,000 to 20,000 a month, while the average 
number of lamps per delivery rose from eight to 
20. The average per delivery at lamp-renewal 
stations is about 7.5 lamps. A lamp-renewal 
curve would show distinct peaks in spring and 
fall, due to the moving seasons. 

In May, 1914, the 60-watt Mazda lamp was 
put on a limited free-renewal basis. A month 
or two later this lamp was put on an unrestricted 
basis of free renewal, with the result that it dis- 
placed the 50-watt “Gem” lamp almost entirely. 
The average wattage of lamps, in the 15 to 60- 
watt sizes inclusive, has increased from 44.7 
watts in 1910 to 54 watts in I1gI9. 
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OPERATING PRACTICE 


Methods and Problems Embracing Operation and Installation of Power-Plant Equip- 
~ ment and the Distribution of Electrical Energy 
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SUBSTATION AT HOG ISLAND SHIP- 
BUILDING YARD. 


Substation Receives Power at 66,000 Volts for Dis- 
tribution to Sub-Centers at Various Locations 
in the Plant. 


By WILLIAM BENJAMIN WEST. 


The Hog Island shipyard of the American In- 
ternational Shipbuilding Corp., near Philadel- 
phia, constructed as a war measure and which is 
known all over the world as the largest shipyard 
ever constructed, is operated throughout by elec- 
trical power purchased from the Philadelphia 
Electric Co. This substation presents many fea- 
tures of construction which are of more thar 
common interest. During September and Octo- 
ber, 1917, engineers, spurred by the demands for 
speed, drew plans and specifications and ordered 
equipment for an electrical receiving and dis- 
tributing system totaling 24,000 kw. Work nor- 
mally completed in weeks was completed in 
hours, and decisions usually requiring days were 
made in minutes. 

Electric power was first delivered Oct. 22, 
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1917. Transformers for the first temporary sub- 
stations were brought in by wagons over roads 
hub-deep in mud, each wagon requiring teams of 
12 horses. A plant the size of the one at Hog 
Island would supply a city of more than 200,000 
population and would be capitalized at approxi- 
mately $4,000,000. The main feed line is a 
double-circuit, three-phase, 60-cycle, a-c. circuit 
operating at 66,000 volts, and is 7800 ft. long. 
This line is constructed of size oo stranded cop- 
per wire. In addition to this main line there is 
also another single-circuit line operating at 
13,000 volts. 


MAIN SuBSTATION Is oF LARGE CAPACITY AND 
Has 2000-Kw. UNITS. 


The main substation is shown in one of the 
accompanying illustrations. It is constructed of 
brick and steel, and was placed in service in 
March, 1918. Its capacity is 24,000 kw. At 
this substation there are 12 General Electric oil- 
cooled transformers with a capacity of 2000 kv-a. 
each. Their primaries are delta connected, and 
the secondaries are Y connected. Monthly tests 
of the transformer oil are made, and if it tests 
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General View of the 66,000-Volt Substation at Hog Island Shipyard. 
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below the 28,000 point it is treated in a filter 
which is located in the interior of the substation. 
The bus structure is composed of bronze-coated 
pipes, 1.25 ins. in diameter, suspended from 
eight-disc insulators made by the Ohio Brass 
Co. The connections from all oil switches to the 
overhead bus structure are also made of 1.25-1n. 
pipes. 

The oil switches in the substation are operated 
by 14-hp., d-c., 110-volt motors. These motors 
are operated from 58-cell Gould storage batteries 
which also operate the fire alarms. The system 
is under the control of the operator at the main 
substation through the means of a P.B.X. tele- 
phone exchange. This branch exchange, which is 
also linked in with the main system in the tele- 
pone building, enables men in the executive de- 
partments to communicate with the operators at 
the various substations. 

Power is distributed at a pressure of 4150 
volts from the main substation to the five air 


compressor stations and to pumping stations. 


There are 35 of these substations and 577 trans- 
formers, with a total capacity of 22,252 kw. 
Riveting machines and other structural devices 
are operated by compressed air from electrically 
operated compressor plants. There are 3441 


View Showing Bus Structure at Main Hog Island Sub- 
station. 


street and yard lamps, 200,000 building lamp 
outlets, 1558 electric fans and 409 fire-alarm 


- boxes connected to the system. There are also 


422 time clocks synchronized with, and operated 
by, a master clock located at the main substation. 

Electric tabulating machines for material con- 
trol and financial accounts, electri¢-driven potato 
peelers, dough mixers, dish washers and electric 
hospital appliances are used. The overhead 
wiring at Hog Island has a total length of 400,- 
ooo ft., and the poles for overhead lines number 
500. The underground cable in place totals 
400,000 ft., or 75 mi., in length, and there is 
273,600 ft. of duct laid in concrete. The tem- 
porary overhead wiring strung during construc- 
tion had a total length of 531,000 ft., and was 
supported by 1052 poles. 


BOOSTER PUMPING STATION AS- 
SURES WATER SUPPLY. 


Pressure and Capacity Increased by Installation of 
Motor-Driven Pumps—Instruments Show 
Operating Performance. 


Before the erection of the booster pumping 
station at Bayonne, N. J., considerable trouble 
was encountered with the water supply as fur- 


nished from Arlington, N. J. Water had been 
delivered at a pressure of about 5 lbs. per sq. in., 
which was inadequate to take care of the domestic 
needs. Since the booster station has been built 
a pressure of 35 lbs. per sq. in. is obtained. Wa- 
ter enters the station through a 32-in. intake 
pipe and is pumped by two Worthington centrif- 


General View of Room Showing Pumping Equipment and 
Electric Control Board. 


ugal pumps of 9,000,000-gal. daily capacity. 
These pumps are driven by two 150-hp., 1150- 
r.p.m., Westinghouse motors. An additional 
pump of 15,000,000-gal. per day capacity, driven 
by a 250-hp., g00-r.p.m., motor, will be installed 
soon, the accompanying illustrations showing the 
equipment now installed. 

Water leaves the station through a 20-in. main 
which feeds directly to the distributing mains, 
there being no reservoir. The function of in- 
creasing the pressure is performed directly by 
the pumps. Central-station energy is supplied 
at 2200 volts, two-phase, scott-connected West- 
inghouse transformers being used to convert the 
energy to. three-phase at 440 volts to drive the 
motors. 

In order to fully record the performance of 
the station, Crosby gauges, Cole pitometers and 


General View of Room Showing Pumping Equipment, 
Water Gauges and Pitometers. 


Westinghouse graphic wattmeters are installed. 
Deviations in the operation show irregularities 
and performance can be checked at any time. 
The building containing the equipment is an at- 
tractive brick structure. In the construction of 
this work, Clyde Potts, 30 Church street, New 
York City, was consulting engineer. 
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QUESTIONS AND ANSWERS 


All Readers Are Invited to Submit Contributions on Electrical Matters to This Department—Answers Should 
Be Sent Within Eight Days of Date of Publication of Question—Payment Will Be 
Made for All Answers Published 


Questions. oe 


No. 502.—SuitaBL_t Or For Motors.—We have been 
having considerable trouble with the heating of bear- 
ings on motors operating in a fruit-canning plant. Dif- 
ferent grades and mixtures of oil have been used with- 
out satisfactory results. Js not a regular motor oil 
superior to machine oil for this purpose? Also, is it not 
common practice to use a heavier-bodied oil for large 
motors than for smaller ones? I would like to know ot 
a good test for motor oil—G. L. G., Holcomb, N. Y. 


No. 503.—METERING CoMBINED POWER AND LIGHTING 
Loap.—Will someone kindly explain how a metering 
equipment should be laid out to properly measure the 
power delivered to a combination of lighting circuits 
and three-phase motors? Service is supplied from a 
delta-connected bank of three 15-kw. transformers. 
The lighting load, which has a maximum demand of 
about 4 kw., is connected between the two sides and 
neutral of one of the transformers. This lighting load 
varies from a small amount during most of the day 
to the maximum for about three Faure The power 
load consists of seven 3-hp. motors, four 5-hp. motors, 
two 7.5-hp. motors and two 10-hp. motors. 

The motors are all three-phase, 220-volt induction 
motors and do not all operate at the same time. The 
lighting circuits operate on the 220-110 volt, three- 
wire system, and are often badly unbalanced. Maxi- 
mum demand must be measured as well as the total 
power ccnsumed.—J. O. R., Kansas City, Mo. 


No. 505.—ENerRGY REQUIRED TO HEAT WATER—I am 
considering installing an electric water heater in my 
home and would like to know what amount of energy 
it will consume. Will someone who has had experi- 
ence with heaters kindly advise me as to how many 
kw-hrs. per month are required to heat water for a 
family of three? 

Is a tank heater more economical than an instan- 
taneous faucet heater? Cana tank heater be connected 
to the ordinary house circuits, or will special connec- 
tions have to be made?.—J. E. R., Chicago. 


No. 506.—CarryinGc CAPACITY OF WirES.—Why is it 
that wiring codes, as a rule, do not allow circuits in 
houses to be fused heavier than for 10 amperes while 
giving the capacity of No. 14 wire as 15 amperes? Since 
No. 14 wire is required by these same codes, it seems 
that, unless there are other limitations, the circuits 
could be safely fused for the safe capacity of the wire. 
If there are other limitations, what are they and how 
can they be overcome?—J. A. C., Kankakee, Ill. 


No. 507.—ARMATURE-WiNDING Data.—I have a four- 
pole d-c. motor with an armature 2.5 ft. long by 1.5 ft. 
in diameter. It is wound with 150 coils and has a re- 
sistance of 0.5 ohm, the coils being arranged and con- 
nected as a lap winding. Will someone tell me what 
would be the safe voltage for this machine, and what 
the field flux should be? Will someone give a formula 
for finding the voltage of a motor with the resistance 
of the armature given and with a known flux in the 
field ?—J. G., Chicago. 


No. 508.—BurRNED LAMINATIONS IN Motor ARMATURE. 
—I have a 5-hp., 1200-r.p.m., 220-volt d-c. motor the 
armature of which has been burned out by severe 
grounding of several coils. This grounding fused to- 
gether the laminations in sections about 0.5 in. square 
in four different places. These spots are in different 
slots and each one effects a different set of laminations. 
Will it be safe to file out the slots to a smooth finish 
and rewind the armature, or should I secure new lam- 
inations and replace those that have heen welded to- 
gether ?—A. L. S., Topeka, Kan. 


No. 509.—CoNNECTING SINGLE TRANSFORMERS IN A 
THREE-PHASE BANK.—I have three single-phase, 5- 
kv-a. Westinghouse transformers, rated at 2200 to 220 
and 110 volts, and want to know if I can use them 
connected together on a three-phase circuit and get 220 
and 110 volts on the secondary side. If so, will some- 
one please explain how to connect them and make a 
simple diagram for a guide?—R. L. G., Reynolda, N. C. 


Answers. 


No. 494.—OPpeERrATING 60-CycLe Moror on 50 CYcCLES.— 
I have a 220-volt, 1200-r.p.m., 60-cycle induction motor 
which I want to install on a circuit operating at 220 
volts and 50 cycles. The machine is in good order and 
is free from grounds, having been tested out with a 
pressure of 750 volts between winding and core. It 
operates without any unusual sound and without heat- 
ing at no load, but I am not certain just what would 
take place if the machine was put under load which 
will be about 7.5 hp. for a period of 10 hrs. per day. 
Should the motor be rewound or will it operate ail 
at 7.5 hp.?—H. F. W., Logansport, Ind. 


Answer.—When an induction motor is oper- 
ated at a frequency other than its rated frequen- 
cy, the flux density in the iron core varies in- 
versely as the frequency. Therefore a 60-cycle 
motor operated at its rated voltage on a 50-cycle 
circuit will have its flux density increased 20%, 
and iron losses will be increased at a still greater 
rate. Further, the speed of the motor varies ap- 
proximately with the frequency. Consequently 
the speed at 50 cycles will be 1000 in place of 
1200 r.p.m. This means that a greater torque 
will be needed to develop the same horsepower 
as at 60 cycles ; 

The two things which will limit the load which 
the motor will carry are the heating and the pull- 
out torque of the machine. The rating of the 
motor was not stated. To determine whether 
the motor will satisfactorily carry a load of 7.5 
hp. it will be perfectly safe to operate the motor 
under this load, taking thermometer readings to 
see that the heating does not reach a dangerous 
temperature.—H. S. R., Wahpeton, N. D. 


Answer.— In the opinion of the writer the 6o- 
cycle motor may be safely operated at a fre- 
quency of 50 cycles. The power-factor of the 
motor would be slightly improved, but speed and 
efficiency would be reduced. It is suggested that 
a trial run be made, paying particular attention 
to temperature rise, and should no tendency to 
overheat occur it is perfectly safe to continue op- 
eration indefinitely —J. S., Cumberland, B. C. 


No. 497.—Use oF REAcToRS ON TRANSMISSION LINES. 
—What are the factors which govern the size of a 
reactor that should be installed on a transmission cable 
to give protection from grounds? Do reactors that are 


suitable for protection against short-circuits give the- 


same degree of protection against grounds? Are re- 
actors essential or useful on well constructed over- 
head lines? Can overload relays be safely eliminated 
on lines that are properly protected by reactors ?— 
A. B. R. Peoria, Ill. 


Answer.—Current-limiting reactors do not give 
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protection against grounds unless these grounds 
cause short-circuits. They are designed to limit 
to a predetermined value the current that can 
flow when a short-circuit occurs in the a-c. cir- 
cuits in which they are placed. Limiting the 


Fig. 1—Reactor in a Single-Phase System. 


short-circuit benefits both the generating and dis- 
tributing system by reducing the mechanical 
stresses in connected apparatus and by minimiz- 
ing the resultant reduction in voltage. 

It is convenient to express reactance as a per- 
centage of the normal voltage rather than in 
terms of the voltage drop for a certain current. 
In Fig. 1 the line current produces a drop of 115 
volts through the reactance. The reactance, 
therefore, is 115 divided by 2300, or 5%. The 
relations for a three-phase system are shown in 
Fig. 2 where a circuit of 11,000 volts is taken 
for an example. As the voltage across phases is 
11,000, the voltage between line and neutral is 
6350. The current is in phase with the voltage 
from line to neutral, and, therefore, when this 


current produces a drop through the reactance 


coil it is expressed as a percentage of the voltage 
in phase with the current. In this case the drop 
equals 317.5 divided by 6350, or 5%. The rating 
of each reactor will be 317.5 times 100, or 31.75 
kv-a., if they are single phase. If a three-phase 
coil is used, three times 31.75, or 95.25 kv-a., will 
be the rating. Fig. 1 represents a reactor in a 
single-phase system, and Fig. 2 shows the re- 
actors in a three-phase system. 

The characteristics of a current-limiting re- 
actor are definitely fixed by a statement of the 
reactance expressed as a percentage of the nor- 
mal voltage of the circuit, the characteristics of 
the circuit in which it is to be placed with respect 
to normal kv-a., normal voltage between wires, 
phase of circuit and frequency, and the tempera- 
ture at which it operates under maximum con- 
tinuous current. Normal current for the coil 
will be the normal value of the current of the 
circuit in which it is placed. For a single or 
two-phase circuit this current will equal the nor- 
mal kv-a. per phase divided by the normal line 
voltage, and for a three-phase circuit it will equal 
the total normal three-phase kv-a. divided by 
1.73 times the voltage between wires. 

Normal voltage drop across the coil will be de- 
veloped when normal current at normal frequen- 
cy is flowing through the coil. This voltage drop 
will amount to the given percentage of the nor- 
mal voltage between wires in a single-phase or 
two-phase circuit or to the given percentage of 
the voltage from line to neutral (voltage between 
wires divided by 1.73) in a three-phase circuit. 

Current-limiting reactors must of necessity 


carry the maximum overload currents to which 
the circuit is subjected, and with reasonable ulti- 
mate temperature. Reactors of this kind, how- 
ever, can safely operate at a higher temperature 
than would be safe for generators and trans- 
formers, due to the open and well-ventilated con- 
struction which is possible and for the reason 
that materials which will not be injured by such 
temperatures can be used. Since a higher oper- 
ating temperature is reasonable and is an impor- 
tant factor in reducing the size and cost of such 
coils, a temperature rise of 75 deg. C. under 
maximum continuous current represents common 
practice, 

The amount of reactance to be placed in feed- 
ers will depend upon the size of the feeder, the 
relation its capacity bears to the generator ca- 
pacity and the capacity of the circuit-breakers. 
Consider a station with a generating capacity of 
10,000 kv-a., the generators having an inherent 
reactance of 10%. If the output is distributed 
over ten 1000 ky-a. feeders unprotected by re- 
actance, a short-circuit on any feeder will draw 
100,000 kv-a. from the generators. This is 100 
times the normal capacity of the feeder. The 
reactance of the generators is therefore equiva- 
lent to 1% reactance in the feeders. If 3% 
extra reactance 1s placed in each feeder, the con- 
ditions will be equivalent to a total of 4% react- 
ance and the short-circuit current will be limited 
to 25 times the normal current of the feeder, or 
25,000 kv-a. on the generators. The mechanical 
stresses in the system will be reduced to only 
6.25% of the value they would attain without the 
added 3% reactance. 

The wattage loss in reactors, which is due to 
the losses in the conductors, form an appreciable 
amount and should be taken into consideration 
in laying out the reactors for any system. These 
losses will depend to a considerable extent on 
the particular characteristics of the coils in- 


Fig. 2.—Reactors in a Three-Phase System. 


volved. They will, however, amount to approxi- 
mately 0.2 to 0.5% of the total kw. output of the ° 
circuit in which they are to be used. Overload 
relays should not be eliminated on lines protected 
with reactors.—T. F. M., Trenton, N. J. 


No. 499.—ILLu MINATION IN A BarBer SHop.—What in- 
tensity of illumination should be provided for the 
working positions in a barber shop? What is the best 
method of securing the proper illumination in a man- 
ner that will not cause discomfort to the person in the 
chair or to the barber?—N. O. C., Detroit, Mich. 


Answer—lIn laying out the illuminating sys- 
tem for a barber shop, two factors must be taken 
into consideration; first, the comfort of the pa- 
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tron, and, second, the need of maximum light be- 
neath the chin. The best possible arrangement, 
where the interior finish is of a light nature, 
would be either a semi-indirect or a full indirect 
lighting system. Such a system would give the 
maximum amount of light for working conditions 
and general illumination, and could be installed 
without regard to the spacing of the chairs in the 
shop. In the majority of barber shops, however, 
the lighting arrangement must be laid out in such 
a manner as to give both comfort and maximum 
working light, and yet be economical with regard 
to the current consumption. In this case, a 60- 
watt bowl-frosted lamp, equipped with either an 


Pian and Elevation Showing Proper Lighting for a Barber 
Shop. 


opalescent or frosted prismatic distributing re- 
flector, will give satisfactory results. The units 
should be suspended midway between chairs, in 
line with the headrests and at a height of seven 
and one-half feet, as shown in the accompanying 
sketch—W. F. P., Atlantic, Mass. 


No. 501.—CreosoteE TREATMENT OF CROSSARMS.—Does 
the treatment of crossarms with creosote add anything 
to the safety of a 2300-volt line in case an insulator 1s 
broken allowing the bare wire to fall on the arm? Will 
the treatment of the pole with creosote tend to prevent 
a leak to ground under similar circumstances? Will 
the effect be different for higher or lower voltages ?— 
V. N. H., Cedar Rapids, Ia. 


Answer.—Creosote treatment of poles and 
crossarms must be considered solely upon the 
prolongation of life of the wood and not upon 
the ônsulation merits. The difference in insula- 
tion properties of creosoted wood and non-creo- 
soted wood has no commercial significance. A 
perfectly dry transmission pole will offer a great 
resistance to a leak from the conductor to ground, 
this resistance being greater than the resistance 
offered by a similar pole creosoted. However, 
when the wood becomes wet the leakage resist- 
ance to ground is considerably lowered and will 
be less effective than a creosoted pole which can 
shed the water from the wood. 

With an increase in voltage between conduct- 
ors the leakage to the ground will increase pro- 
portionally, but as far as the insulation merits of 
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creosote on wood is concerned, it has no impor- 
tant bearing —S. B. S., St. Louis. 


No. 504.—ConTROLLING Motor From Two LOCATIONS. 
—I have a 5-hp. induction motor which is started from 
half-taps on a three-phase transformer bank by means 
of a three-pole, double-throw switch. Will some- 
one please show how such a motor can be started and 
stopped from two different locations?—N. W. C, 
Denver, Colo. 


Answer.—A s5-hp. motor that is started from 
half-voltage taps on a three-phase transformer 
bank may be controlled from two locations by 
the use of two remote-control switches with a 
pair of contacts added to one of the remote 
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Diagram of Connections to Operate Motor From Two 
Points. 


switches in such a way that the contacts make 
when the switch is open and break when it is 
closed. The switches which control the remote 
switches are of the three-point snap type. 

The theory of operation is as follows: Switch 
A is closed by the three-point switch D, the con- 
tacts, C, being held open. This starts the motor on 
half voltage. After the motor has come up to 
speed switch E is closed and switch D is opened, 
allowing remote-control switch B to close and 
cause full line voltage to be impressed on its 
terminals. The added contacts, C, on the remote- 
control switch, A, prevents the two remote-con- 
trol switches. from being closed at the same time. 
Snap switches F and G comprise a second set 
suitable for control of the motor from the second 
position, thus giving the required two-point con- 
trol—H. J. D., Shelby, O. 


FAILURES OF CLARK STANDARD 
CELLS DISCUSSED. 


The causes and effects of the cracking of 
Clark cells at the amalgam terminal and the for- 
mation of gas in the amalgam limb are dis- 
cussed in Scientific Paper No. 390, “The Two 
Common Failures of the Clark Standard Cell,” 
issued by the Bureau of Standards, Washing- 
ton, D. C. The methods employed in an attempt 
to eliminate these defects are also given. It is 
shown that the cracking of the cell can best be 
prevented by the very simple expedient of using 
a cell blank in which platinum wire previously 
subjected to the action of zinc amalgam is em- 
ployed as the negative terminal, and also that 
the effects of gas formation can be minimized 
through the employment of the smallest excess 
crystals required to insure saturation at the high- 
est temperature at which the cell is to be used. 

This paper should prove to be of great value 
to persons interested in the making, use or selec- 
tion of standard cells of the Clark type. 
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NEW APPLIANCES 


Newly Developed and Improved Electrical and Mechanical Apparatus, Appliances, and Device: 


Now Being Placed on the Market 


Oil-Circuit-Breaker Operating 
Levers. 


Several improvements have recently 
been made by the General Electric Co., 
Schenectady, N. Y., in the levers for 
operating oil circuit-breakers which are 
operated manually and do not require 
extra-heavy leverage for closing. These 
new levers are of the same size for 
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Circuit-Breaker Operating Lever. 


breakers of all capacities within the 
range of application, all parts cxcept 
the links being mutually interchange- 
able. This standardization results in 
few parts per handle, facilitating re- 
pairs, and adding to the uniformity and 
general appearance of the switch board. 

The lever is the same whether used 
for nonautomatic or automatic opera- 
tion, the latter being accomplished by 
supplementary attachments added as re- 
quired to the former. For example, 
overload protection is provided by add- 
ing tripping coils and calibrating tubes, 
while under-voltage operation with 
either automatic or non-automatic over- 
load combinations is obtained by adding 
an under-voltage device. All levers 
trip free of the handle, and the posi- 
tion of the links on the front of the 
board, or the position of the lever 
itself, serves to indicate whether the 
breaker is open or closed. The handle 
is so designed that, when it is pushed 
in to close the breaker, the lever is 
automatically locked. A slight pull 
upon it will unlock the catch and the 
breaker may then be opened indepen- 
dent of the electrical trip. 

An escutcheon plate provides room 
for housing one, two or three trip 
coils, and an improved form of bell- 
alarm switch has been included in the 
design of the new breaker. When 
double-throw breakers are required two 
levers are used, either as individual 


units having their own trip coils, or 
connected mechanically by a rod. By 
means of the cross-mechanical trip 
either throw of the breaker may be 
tripped by the same set of trip coils. 


Lighting Set for Christmas Tree. 


The Betts & Betts Corp., New York 
City, are now manufacturing an attrac- 
tive Christmas-tree toy outfit. The 
lamps are wired in multiple so that if 
one lamp goes out the others are not 
affected. The series include 16 lamps 
of attractive design especially calculat- 
ed to interest and please the children. 
This outfit is operated by a small 
transformer which may be attached to 
any lamp socket. The capacity of this 
Sap is one watt per lamp, or 16 watts 
in all. | 


Toy Engine Run by Electricity. 


An electric motor in the form of a 
stationary horizontal steam engine, but 
operated by one or two dry cells, has 
been developed by the Martalex Manu- 
facturing Co., 450 East 148th street, 
New York City. It is claimed to be an 
improvement over the usual rotary 
motor for operating electrical toys. The 
speed and power of the engine are de- 
rived from the use of the ironclad 
solenoid principle. A control lever 
varies the speed, starts, stops or re- 
verses the flywheel. The cylinder cover 
is Of planished steel, and the connecting 
rod and control lever of liberty silver. 
The finish is in black japan. The en- 
gine is made in two sizes The smaller 
type is 6.25 ins. long by 3.5 ins. wide and 
3 ins. high; it weighs 1.75 Ibs., the fly- 
wheel being 2.75 ins. in diameter. 


“Cadmo” Volt Reader. 


The “Cadmo” volt reader 
has been especially designed 
for use with storage batter- 
ies. The principal uses for 
this instrument are: Voltage 
testing of cells on charge or 
discharge; cadmium testing to 
accurately determine the state of 
charge of either or both groups of 
positive and negative plants, and pol- 
arity testing to insure proper assembly 
and direction of charging current. A 
cadmium test of storage batteries is 
the only method of determining which 
group of plates fail to give capacity, or 
to become charged, and will locate de- 
fects such as lack of porosity in the 
active material not evidenced by in- 
specting the plates. This instrument is 
called the “Hyrate Cadmo Volt Read- 
er,” and is manufactured by the Service 
Station Supply Co., Detroit. 


Ball-Bearing Electric Grinders 
and Buffers for Heavy Duty. 


An improved type of pedestal and 
bench grinders, electrically operated, is 
being placed on the market by the Van 
Dorn Electric Tool Co. Cleveland. 
They are a hand-made product, insu- 


lated, tested and rated according to the 
standards of the American Institute of 
Electrical Engineers, and are provided 
with ample power to drive 10 by 1.5-in. 
wheels. The normal power is 1%-hp., 
with a momentary overload ratmg of 
2.25-hp. With ventilation in continuous 
servcie the total rise in temperature 1s 
said to be less than 50 deg. C. and 
when fully inclosed the motor will not 
exceed a temperature increase of 55 deg 
in 30 minutes at a 1%-hp. load. The 
speeds are 2000-r.p.m. on d-c service, 
and 1800-r. p. m. on 60-cycle, a-c service. 

Each grinder and buffer is so con- 
structed that the motor frame is of less 
diameter than the wheel, permitting the 
work to be handled flat against the 
wheel without being forced out of posi- 
tion by an extending frame. Where it 
is necessary to change from direct to 
alternating current, or vice versa, the 
a-c. stator and d-c. field assembly are 
easily removed and interchangeable in 
the same frame. The shaft is extra 
large and is mounted in large ball- 
bearings with the inner races correctly 
locked to the shaft for providing end 
thrust and minimizing the wear on the 
shaft. Bearings are rendered dust- 
proof by housings with supports di- 
rectly under the bearings. Grease ports 
are provided for lubrication with a 
grease gun, and a large centrifugal fan 
provides ventilation by taking m ar 
through protected openings in the rear 
of the motor. Provision is also made 
for piping air to the motor and for re- 
moving the grinding dust by an exhaust 
system. Additional features include 
safety attachments, removable aluminum 
water pot, universally adjustable tool 
rest, foot switch, etc. 


Pedestal Buffer and Grinder. 
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ACTIVITIES IN THE TRADE 


Business Developments, Sales Agencies, Trade Literature and Miscellaneous Items Concerning 
Electrical Manufacturers and Allied Business Interests 


P. & L. Electric Co., New York 
City, has leased property at 57 West 
24th street for a new local establish- 
ment. 


Clark, Osgood & Allison Co., 
Jamestown, N. Y., has filed notice of 
change of name to the Dura-electric 
Corp. 

Holmes Electric Protective Co., 
New York City, has leased property 
at 18 West 27th street, for a local 
establishment. 


Sprague Electric Works of General 
Electric Co., Lawrence street, Bloom- 
feld, N. J., has filed plans for the 
erection of a one-story building at its 
plant. 


Westinghouse Electric & Manufac- 
turing Co. has added a new building 
to its South Philadelphia works. The 
structure is of the “daylight” design, 
120 ft. by 200 ft., and will be used 
for foundry operations. ° 


General Electric Co., Lynn, Mass., 
has filed plans for the erection of 
three additions to its River Works, 
West Lynn, to consist of a manufac- 
turing building, 177 by 200 ft.; onc- 
story machine shop, 157 by 300 ft.; 
and power house for general service. 
The structures will cost in excess of 
$200,000 

United States Electric Co., New 
London, Conn., manufacturer of elec- 
tric forges, electric hot-water heat- 
ers, etc., has acquired the former plant 
of the Forbes Co., owned by J. N. La 
Pointe, and used during the war 
period as a naval experiment station. 
The factory will be equipped for the 
manufacture of the company’s regu- 
lar specialties. The company recently 
dissolved its Connecticut charter to 
incorporate in Delaware with a capital 
of $500,000. 

The Okonite Co., Passaic, N. J., has 
prepared an illustrated cloth-bound 
andbook on Okonite products, com- 
prising Okonite and varnished cam- 


bric-insulated wires and cables of all- 


sizes; lead-covered and steel-taped 
cable; wires for signaling, car and 
locomotive headlights; plough leads; 
Okonite splicing materials, consisting 
of Okonite rubber compound tape, 
Manson friction tape and Okonite 
cement; Okonite potheads. In addi- 
tion, wire and cable definitions, wire, 
weights and measure tables and other 
useful general engineering informa- 
tion are given. 


, General Electric Co., Baltimore, has 

signed a contract with the Consoli- 
dated Gas, Electric Light & Power 
Co. for power supply for its new plant 
in the Carroll Park district. The ini- 
tial installation will comprise about 
1500 hp. in motors and 800 kw. in 
oraus The company will use this 
plant for the manufacture of switch- 
board equipment, and will give em- 
ployment to a large number of oper- 
atives. The site totals 40 acres, with a 
group of nine main buildings for pro- 
duction. 


Electric Appliance Co., Pittsburgh, 
manufacturer of electrical equipment,. 
has filed notice of increase in capital 
from $300,000 to $400.000. 

Packard Electric Co., Warren, O., 
has distributed to the trade two new 
bulletins, Nos. 207 and 208, on wire- 
less and metering transformers, re- 
spectively, to replace bulletins T-207 
and T-208 previously sent out. 

Independent Lamp & Wire Co., Inc., 
1737 Broadway, New York City, has 
patented a new asbestos-insulated 
magnet wire, known as the “Salaman- 
der” W. E. finish magnet wire, es- 
pecially manufactured for armature 
coils. The statement is made that it 
has high dielectric qualities, is mois- 
ture, fire, acid and oilproof. This 
product has an insulation coating of 
pure asbestos, and is free from all 
molecular moisture, being treated with 
compound and heat in such a way 
that the asbestos resembles rawhide. 

Universal Products Co., Sandusky, 
O., manufacturer of farm-lighting 
plants, has arranged for an increase 
in its capital to $500,000. The plans 
include the purchase of the H. C. 
Doman Co., Oshkosh, Wis., and the 
removal of the main offices from 
Sandusky to Oshkosh. The new 
company will continue to manufac- 
ture the Universal Products electric 
light and power plants and the Do- 
man marine engines, and will operate 
on an increased production schedule. 
The officers of the new company are 
L. E. Willson, president; R. K. 
Schriber, vice-president; Charles H. 
Eichinger, secretary, and Louis 
Schriber, treasurer. 

Cutler-Hammer Manufacturing Co., 
Milwaukee, in a leaflet known as pub- 


‘lication 866, sets forth the advantages 


of electricity in the tailoring shop and 
clothing factory by the use of C-H 
electric tailors’ irons, which are dce- 
scribed as having specially construct- 
ed heating units that quickly heat the 
iron to the desired temperature. A 
constant uniform heat is maintained 
over the entire ironing surface, which 
is finely machined and polished. The 
handle remains cool, it is stated, so a 
handpad is not needed. Weights, 
watt ratings, prices and other data on 
the four sizes of irons made are tabu- 
lated for handy reference. In another 
folder, known as publication 857, the 
company points out the importance 
of the prospective homebuilder speci- 
fying an adequate number of outlets 
for electrical appliances. A portion 
of a blueprint of a floor plan is shown, 
indicating the location of wall out- 
lets, with the architects notation, 
“All wall receptacles to be C-H 
77-20 ‘Duplex’ ”. The C-H 77-20 re- 
ceptacle is illustrated and its con- 
struction and method of installation 
described. The convenience and sav- 
ing in cost of wiring effected by the 
use of these double outlet receptacles 
are emphasized, with the suggestion 
that the interested homebuilder bring 
this matter before his architect. 


Pierce Fuse Corp., Buffalo, N. Y., 
manufacturer of “Pierce” renewable 
fuses, has announced the appointment 
of Emory M. Coffin as sales manager, 
succeeding P. S. Klees. 


Mitchell-Rand Manufacturing Co., 
18 Vesey street, New York City, held 
the first of a series of monthly em- 
ployes’ mectings Oct. 9. The com- 
pany manufactures electrical insula- 
tion products and a number of per- 
tinent and illuminating talks dealing 
with phases of this subject were 
given. J. H. Lecour, treasurer, spoke 
on “Co-operation,” in which he dealt 
with the three primary factors of bus- 
iness—labor, capital and management. 
C. L. Rand, secretary, gave an address 
on “Waxes, Animal and Vegetable,” 
going into the inner phases of pro- 
duction in an interesting way. A. W. 
Stringham, sales department, pre- 
sented the first of a series of talks on 
“The A. B. C. of the Electric Motor,” 
explaining the elementary principles 
of operation and the need for high- 
grade insulation under everyday 
operation. Among those in attendance 
were Messrs. Oldershaw and Herter 
of the sales departments, and W. E. 
G. Mitchell, vice-president, through 
whose inspiration the meetings have 
been inaugurated. The next gather- 
ing will take place Nov. 13. 


Copper Clad Steel Co., Rankin, Pa., 
has issued circulars covering various 
kinds of “Copperweld” wire, one of 
which relates to low-voltage power 
transmission. It is stated that 
weatherproof “Copperweld” wire is 
lower in first cost, more reliable in 
service and less expensive to maintain 
than pure copper wire. ‘“Copperweld” 
is from 7 to 10% lighter in weight 
than pure copper wire and costs less 
per pound; is 60% stronger than pure 
copper wire; has a very much higher 
tensile strength and elastic limit and 
less stretch, making it more reliable 
in service and less expensive to main- 


tain. No. 6 or No. 8 B. & S. gauge © 


weatherproof “Copperweld” wire, 40% 
conductivity, triple braid, is used ex- 
tensively by central-station companies 
in series distribution, for arc and in- 
candescent circuits, for which service 
it has more than ample conductivity. 
This product is used also in primary 
circuits at the voltages which are cus- 
tomary in urban and rural distribution. 
The use of weatherproof ‘“Copper- 
weld” for service connections to 
house wires in the case of small do- 
mestic consumc-s has been found 
practical and satisfactory. In many 
instances the service wires connect 
with an installation which contains no 
wiring larger than No. 14, and in such 


-cases it is stated that there is a field 


for “Copperweld” as a substitute for 
the unnecessarily heavy and expensive 
copper service wire heretofore con- 
sidered necessary. “Copperweld” is 
furnished bare, weatherproof and 
stranded, with 40 or 30% of the con- 
ductivity of pure copper wire, as re- 
quired. . 


. > 
Mmm y n 


4 


704 


ELECTRICAL REVIEW 


Vol. T7—No. 18. 


PERSONAL MENTION - 


Biographical Sketches and Chronicle of Changes in Business Connections, Promotions and 
Other Personal News of the Industry 


Harry H. Bares is now connect- 
ed with the stoker engineering depart- 
ment of the Westinghouse Electric & 
Manufacturing Co., East Pittsburgh, Pa. 


EpwarRpbD E. LAMBERSON has 
been appointed assistant steam engineer 
of the Brooklyn Edison Co. He was 
formerly with the Manila Electric Co., 
Philippme Islands. 


HERBERT Hoover has been ap- 
pointed consulting engineer of the ad- 
visory board of the eastern industrial 
region super-power survey being made 
by the United States Geological Survey. 


R. F. Haywarp has resigned as 
general manager of the Western Power 
Co. of Canada, Ltd., Vancouver, B. C. 
to become manager of the Santiago 
Light, Tramway & Power Co., Santiago, 
Chili. 

NEWCOMB CARLTON, president 
of the Western Union Telegraph Co., 
New York Citv, has been elected a 
member of the executive committee of 
the board of trustees of the American 
Surety Co. 


PrescorTt V. KeLrLYy, who has 
been assistant menager of the Pruden- 
tial Building sales department, is now 
sales manager of the Birmingham 
(Ala.) office of the Blaw-Knox Co. of 
Pittsburgh. 


RoBpeERT E. QUIRK, assistant di- 
rector of the Bureau of Service of 
the Interstate Commerce Commission, 
Washington, D. C., has been appointed 
chief examiner to succeed Wilbur La 
Roe, Jr., who has resigned. 


Louis M. Ports, formerly chief 
engineer of the Universal Machine Co., 
Baltimore, and an inventor of printing 
telegraph systems, has accepted a posi- 
tion on the New York engineering staff 
of the Western Electric Co. 


TameS M. WAKEMAN, general 
manager of the Society for Flectrical 
Development, will speak before «the 
Toronto Electric Club. Toronto, Can- 
ada, Friday evening, Oct. 29, on “Co- 
operation Within the Industry.” 

J. M. Barr, formerly connected 
with the Westinghouse Electric & 
Manufacturing Co., Fairbanks, Morse & 
Co. and the Howell Electric Motors 
Co., has been appointed general man- 
aver of the Mechanical Apphance Co., 
Milwaukee. 


A. C. BeEvrorp, chairman of the 
board of directors of the Standard Oil 
Co. of New Jersey, has been made chair- 
wan of the executive committee of the 
Chamber of Commerce of the United 
States, succecding Frederick J. Koster, 
San Francisco, who has resigned. 

Wittriam MraAaDE Brown, for- 
merly general auditor of the Central 
Home Telephone & Telegraph Co.. 
Louisville, Ky., has been appointed gen- 
cral manager of the Central Home and 
Independent Long Distance Telephone 
& Telegraph companies, to succeed 
Samuel M. Heller, resigned. Mr. 
rown has also been elected secretary- 
treasurer of the two organizations. 


GorDON Fox has accepted a posi- 
tion as electrical engineer on the staff 
of Freyn, Brassert & Co., Chicago. He 
was formerly with the Fort Wayne 
Works of General Electric Co. Mr. 
Fox is chairman of the Chicago Section 
of the Association of Iron and Steel 
Electrical Engineers. 


WILLIAM HuUGHES CLARKE has 
resigned as vice-president of H. M. 
Byllesby & Co., Chicago, with which 
organization he has been identifed for 
a long time, in connection principally 
with the bond department. He will con- 
oe actively in the investment banking 
held. 


F. B. Evans, division traffic engi- 
neer of the Bell Telephone Co. of Penn- 
sylvania, Philadelphia, thas been ap- 
pointed division superintendent of trafic 
to succeed J. T. Harris, recently trans- 
ferred to Pittsburgh. Mr. Evans will 
have headquarters in the future in Har- 
risburg. 


H. L. LAUTENSCHLAEGER has 
been appointed manager of production 
at the George Cutter Works of West- 
inghouse Electric & Manufacturing Co., 
South Bend, Ind. He was formerly 
connected with the purchasing depart- 
ment of the Westinghouse company at 
East Pittsburgh, Pa. 


FRANK T. MAYER has been added 
to the sales force of the Northwestern 
Electrical Equipment Co., St. Paul. 
Minn., and will specialize on Gould 
storage batteries. Tungar rectifiers and 
allied lines. His territory will be 
Minnesota. He was formerly with the 
Gould Storage Battery Co., New York 
City. . : 

ARTHUR C. GARRISON, general 
manager of the Columbia Lamp Divi- 
sion, National Lamp Works of Gen- 
eral Electric Co., St, Louis, arrived in 
New York this weck from an extended 
trip to Europe with his family, during 
which a visit was made to the battle- 
fields of France and other points of 
interest. 

Harry B. Joyce, formerly power 


engineer of the United Electric Light &- 


Power Co., 130 East 5th street New 
York City, is now associated with the 
engineering firm of Johnson & Benham, 
Inc., 150 Nassau street, New York City. 
Maj. Joyce’s experience with the con- 
struction division of the U. S. Army in 
the building of cantonments and other 
government undertakings should prove 
invaluable in his new business connec- 
tions, 

Henry L. Dovunerty and 
Frank W. FRUEAUFYFY, president 
and vice-president respectively of the 
Cities Service Co., New York City, have 
established Doherty-Frueauft scholar- 
ships, to be available to the sons of the 
employes of the company who are se- 
lected in accordance with the standards 
of service and lovaltv as set by the 
father and the merit of the son. Upon 
graduation, the student will be given an 
opportunity to enter the Doherty Train- 
ing School. 


CLARENCE C. BRINLEY has been 
added to the eastern sales organization 
of the Conveyors Corp. of America. 
He will be attached to the New York 
ofhce at 110 West 40th street, as east- 
ern manager of the trolley carrier de- 
partment. Mr. Brinley is an engineer 
of broad experience in elevating and 
conveying machinery and has a wide 
acquaintance in engineering and busi- 
ness circles in the East. He has been 
connected with the C. W. Hunt Co., and 
came to the Conveyors Corp. from the 
Gifford-Wood Co. 


OBITUARY. 


James C. Harsourt, head of 
the publicity department of the West- 
inghouse Air Brake Co., Pittsburgh, 
died Oct. & He had been connected 
with the Westinghouse company for 1% 
years. 


MARSHALL D. MILLER, division 
superintendent of the Northern Virginia 
Power Co.. Winchester, Va., met his 
death on Sept. 29, when he came into 
accidental contact with a high-tension 
line at Shenandoah Junction. W. Va. 
He was a native of Staunton, Va. 


M. B. Jounsown died at his home 
in Cleveland Oct. 9 at the age of 55 
years. He was an industrial attorney 
and represented the General Electric 
Co. in many of its affairs in this coun- 
try and abroad. Mr. Johnson was a 
director of the Electric Bond & Share 
Co. and the Electric Securities Co. 


Cor. Josern W. Stover dic 
last month in Fast Orange, N. J. He 
was & years of age and for 29 vears 
was president of the Gamewell Fire 
Alarm Telegraph Co. of New Jersev. 
His early work was with the telegraph 
companies as operator and manager of 
the old United States Telegraph Co. 
and the America Telegraph Co. 


Percy B. TAYLor, Newark, N.J. 
one of the leading consulting engineers 
in electrical and mechanical work m 
New Jersey, died at his residence, 57 
South Eleventh street, Oct. 21. He 
was born in Manchester. England. ard 
came to the United States when eight 
years of age. His early business ex- 
perience and training was at the plant 
of Cyrus Currier & Sons, machinists. 
Newark. La‘er he organized the Taylor- 
Martin Co., and with local plant thi 
company engaged in the desin and 
manufacture of special machinery and 
electrical equipment. Jn 1597. Mr 
Taylor dissolved this company to en- 
gage independently as a consulting me- 


chanical and electrical engineer. He 
made a specialty of power plant an! 
similar installations. In fate years he 


undertook complete plant construction. 
including the installations of electrical 
and power equipment, and special ma- 
chinery. Mr. Taylor is survived by his 
wife, a daughter, a son and two broth- 
ers. His son, Kenneth H. Taylor, wil 
continue his father’s business with Reb 
ert Bolton, associated with Mr. Tayior 
for the past l4 years. 
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BUSINESS OPPORTUNITIES 


News of Electrical Construction Projects in All Parts of the Country, Proposals Invited, Foreign 
Trade Openings and New Companies 


EASTERN STATES. 


Bangor, Me.—The Bangor Railway 
& Lighting Co. is having revised 
plans prepared and will soon take bids 
for-the erection of a two-story, elec- 
trically operated pumping ‘plant, 70 
by Oo. at Old Town, to cost about 


Portland, Me.—Fire Oct. 15 de- 
stroyed a portion of the power house 
and drying department at the factory 
of the L. Berry Manufacturing 
Co., 200 Pearl street. 


Boston, Mass.—The New England 
Telephone & Telegraph Co., 50 Oli- 
ver street, has work under way on 
extensions and improvements in its 
exchange stations on Harrison ave- 
nue, Boston, and Adams street, Mil- 
ton, Mass. The first noted will com- 
prise a three-story building, aggregat- 
ing about 14,000 sq. ft.; and the 
second a three-story and basement 
structure, 50 by 98 ft. 

Lowell, Mass.—The Massachusetts 
Mills will change its power house 
equipment from coal burning to oil 
burning. It is expected to have the 
work entirely completed by the first 
of the year. 

South Hadley Falls, Mass.—The 
Hampshire Paper Co. has awarded a 
contract to the S. M. Green Co., 
Springfield, -Mass., for extensions and 
improvements in its power house. 


Turners Falls, Mass. — Electric 
motors and other electrical and me- 
chanical equipment will be installed 
in the addition to be erected at the 
plant of the Montague Machine Co., 
estimated to cost $125,000. 


Wakefield, Mass—The Heywood 
Brothers & Wakefield Co. has award- 
ed a contract to the Leighton- Mitchell 
Co., 99 Chauncey street, Boston, for 
the erection of a one-story power 
house, 40 by 50 ft., at its wicker fur- 
niture works. 

Hartford, Conn—Electrical and 
mechanical equipment will be installed 
in the ice-cream manufacturing plant 
to be erected by the New Haven 
Dairy Co., 25 o ana street, estimated 
to cost $45,000 

Middletown, “Conn.—The Goodyear 
Rubber Co. will install new boilers 
and other auxiliary operating equip- 
ment at its power house. l 

Pawtucket, R. I.—The What Cheer 
Chemical Co., Grotto avenue, has 
commenced the erection of an addi- 
tion to its power house to cost about 


Brooklyn, N. Y.—The -Bureau of 
- Yards rA Docks, Washington, has 
awarded a contract to the James 
Snyder Co., 100 Fifth avenue, New 
York, for the installation of an under- 
ground electric system at the Brook- 
yn Navy Yard to cost about $26,250. 

Buffalo, N. Y.—The board of city 
commissioners is considering a pro- 
position tendered by City Commis- 
sioner Perkins for the construction 


and operation of a municipal hydro- 
electric power plant. It is proposed 
to secure a site on the Niagara river 
at Niagara Falls, using the waters 
from this stream under permission 
from the Federal Power Commission. 
The power grant, as proposed, is es- 
timated in value at $2,000,000 by Com- 
missioner Perkins. 


Fillmore, N. Y.—The Fillmore Elec- 
tric Co. has made application to the 
Public Service Commission for per- 
mission to build an addition to its 
electric power plant at Genesee Falls, 
Wyoming county. W. L. Young is 
president. 

Freeport, L. I., N. ¥.—The common 
council has completed plans for ex- 
tensions and improvements in the 
municipal power plant to cost about 
$100,U0U. Work will be inaugurated 
at an early date. 


Fulton, N. Y.—The Oswego Falls 
Pulp & Paper Co. has completed plans 
for extensions and improvements in 
its power house. 


Kingston, N. Y.—The Kingston 
Gas & Electric Co. has made applica- 
tion to the Public Service Commis- 
sion for permission to operate elec- 
tric systems at Hurley, Ulster and 
Esopus, all in Ulster county. 


Long Island City, N. Y.—The New 
York & Queens Electric Light & 
Power Co., Bridge plaza, is having 
plans prepared for extensions and im- 
provements in its building at 84-88 
Eighth street, to cost about $36,000. 


Morristown, N. Y.—The Hammond 
Light & Power Co., Inc., has made 
application to the Public Service 
Commission for permission to con- 
struct extensions to its electric plants 
at Morristown and Hammond, St. 
Lawrence county, and for approval 
of operating franchises. men 
Soper is president. 


Troy, N. Y.—C. W. Tooks aad E. 
F. Murray, 191 River street, are at 
the head of a project to build a hydro- 
electric power plant on the barge 
canal, near the Troy dam. Details are 
being arranged and the project is ex- 
pected to mature early next spring 

Elizabeth, N. J.—The board of 
education, 147 Stiles street, will install 
a power plant for electric and heating 
service in connection with the public 
school building to be erected on South 
street at a cost of $350,000 

Manville. N. J—The H. W. Johns- 
Manville Co., has awarded a contract 
to John W. Ferguson & Co., United 


-Bank building, Paterson, N. J., for the 
construction of a one-story power- 


house at its local roofing manufac- 
turing plant. 

Newark, N. J.—The Lyraphone Co.. 
Woodland avenue, has had plans pre- 
pared for the erection of a one-story 
power house, 25 by 36 ft., at its local 
plant. 

Raritan, N. J.—The Ordnance De- 
partment, United States Quartermas- 
ter at site, has had plans prepared for 


extensions in the power house at the 
local arsenal. 

South Orange, N. J.—The village 
board of trade is at the head of a 
movement to install a local electric 
street-lighting system. Walter A. 
Evans and Robert Morrison form a 
civic committee of the board to carry 
out the project. 

Trenton, N. J.—The board of frec- 
holders is planning the installation of 
improved electric street-lighting fa- 
cilities in certain sections of the 
Trenton-Yardville highway. The 
Trenton & Mercer Cougty Traction 
Corp. will handle the work and fur- 
nish the service. 

Allentown, Pa.—Final action on the 
ordinance calling for bids for furnish- 
ing service for lighting the streets 
will be withheld by the council, pend- 
ing investigations of the present sys- 
tem and changes suggested for the 
specifications. 

Clearfield, Pa—The Conemaugl: 
Power Co. affiliated with the: Penn 
Public Service Co., has arranged for 
a bond issue of $2,750,000, the pro- 
ceeds to be used in connection with 
its new electric generating station. 
now in course of erection. This plant 
will be used for service for the Penn 
company, and is estimated to cost 
$4.500,000; of this total, about $1,500,- 
000 has been expended to date on the 
project. F. T. Hepburn is president. 


Erie, Pa.—The Skinner Engine Co., 
Twelfth and Chestnut streets, is com- 
pleting the erection of a one-story 
power house at its stationary engine 
manufacturing plant. | . 

Harrisburg, Pa.—The city councit 
has called upon the Harrisburg Light 
& Power Co. for a statement of, the 
consumption of electric energy and 
gas in the city, with the intention of 
making betterments in the system and 
service. 

Harrisburg, Pa.—The Harrisburg 
Light & Power Co. is arranging for 
the immediate installation of turbine 
equipment at its power plant; repairs 
and improvements will also be made 
in the present apparatus. Chief En- 
gineer Steinmetz is in charge. 

Lansdale, Pa.—The borough coun- 
cil is taking bids for the installation 
of new equipment at the municipal 
electric power plant for increased 
capacity and emergency service, to 
cost about $50,000. Bonds for this 
amount were recently approved. 

Philadelphia, Pa.—The William P. 
Reed Sons Co., Twelfth and Jackson 


streets, has filed plans for extensions. 


and improvements in the power house 
at its factory. 

Philadelphia, Pa.—The Franklin 
Sugar Refining Co., 175 South Ori- 
anna street, has completed plans for 
the erection of a one-story addition 
to its power house on Reed street. 

Pittsburgh, Pa.—Fire Oct. 19 de- 
stroyed a portion of the plant of the 
West Penn Power Co., at Springdale, 
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with a loss reported at about $125,- 
000. Rebuilding will be placed under 
way at once. 


Warren, Pa.—The Struthers-Wells 
Co., Pennsylvania avenue, manufac- 
turer of tanks, stacks and other plate 
work, has taken bids for the erection 
of a one-story power house at its 
plant. The proposed extensions are 
estimated to cost $100,000. 


Amceelle, Md.—Considerable elec- 
trical and mechanical equipment. will 
be installed by the American Cellulose 
& Chemical Manufacturing Co., in 
connection with its proposed artificial 
silk works. The initial plant umt 
will be 200 by 500 ft., and is estimated 
to cost $500,000, exclusive of special 
machinery. Dr. Camille Dreyfus is 
president; Guy Leonard is manager. 


Baltimore, Md.—The city council 
has plans under way for extensions 
and improvements in the local clec- 
tric light, telephone and telegraph 
lines to cost about $1,150,000. A 
number of betterments will be made 
in the lighting system. The bond is- 
sue will be submitted to voters for ap- 
proval on Nov. 2. 


Baltimore, Md.—The city council 
has awarded a contract to the Con- 
solidated Gas, Electric Light & 
Power Co., Lexington building, for 
furnishing electric power for the 
operation of the Eastern, Montebello 
and Druid pumping stations of the 
water department at a cost of $125,- 
782 per year. 

Baltimore, Md.—The Baltimore & 
Ohio railroad has plans under way for 
the electrification of certain sections 
of its line, including the 17-mile grade 
between Piedmont, W. Va., and Alta- 
mount, Md. In connection with the 
project, it is proposed to construct 
two hydroelectric generating plants. 
The first, to furnish service for the 
section of the road noted, will be built 
on the Savage river, in the vicinitv 
of Bond,- Garrett county, Md. The 
other plant, to provide for the Mor- 
gantown-Kingwood branch of the 
road, will be located on the Cheat 
river, between Rowlesburg and Al- 


brights. J. E. Davis is electrical en- 


gineer for the company. 


Oakland, Md.—At a special election, 
a bond issue was approved for the es- 
tablishment of a municipal electric 
power plant to cost $50,000. 


Washington, D. C.—Fire Oct. 16 
destroyed a large portion of the naval 
air station at Anacostia, near Wash- 
ington, including power and heating 
plant, machine shop and mechanical 
works, as well as hangars and air- 
craft, with loss estimated at $1,000,000. 
The site is known as Bolling Field. 


Roanoke, Va.—The Norfolk & 
Western railway is planning the erec- 
tion of an electric power plant at Rad- 
ford, Va. J. E. Crawford is chief 
engineer. 

Fayetteville, N. C—The power 
house of the D. Bacey Gin Co., Row- 
land, near Fayetteville, was destroyed 
by fire Oct. 15. 

Washington, D. C.—In a report to 
the District Commissioners, Warren 
B. Hadley. electrical engineer for the 
district, urges better street lighting. 
He points out that of the 20,000 street 
lights in the city, more than one-half 
are of old fashioned vas mantle type, 
and of the remaining 10,000 about 
8000 are of insufficient power, rang- 
ing from 60 to 100 candlepower. Col. 
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C. W. Kutz, engineer commissioner 
of the district, is arranging for an ap- 
propriation of $25,000, subject to ap- 
proval of Congress, for extensions 
and improvements in the street-light- 
ing system. 

Yadkin, N. C.—The Yadkin Finish- 
ing Co. will install an electric lighting 
system in the mill village. Address 
Melton S. Erlanger, president, Lex- 
ington, N. C 

Charleston, S. C.—The A. C. Tux- 
bury Lumber Co. desires to purchase 
a motor-generator set, 100 or 200-kw., 
500 volts, d-c., driven by 440-volt, 3- 
phase, 60-cycle a-c. motor. Give full 
details, location and price. 


Marshallville, Ga.—V. G. Johnson, 
superintendent of the light and water 
plant, is in the market for a 60-cycle, 
3-phase, 2300-volt 60-kw. alternator 
with exciter, belt driven. 


Milner, Ga.—The town council is 
planning the installation of an elẹc- 
tric street-lighting System. Service 
will be rendered by an existing power 
station about two miles distant, and 
a transmission line will be constructed 
to this point. 


Pineora, Ga.—The Pineora Utilities 
Co. has been incorporated with a ca- 
pital of $50,000 to establish and ope- 
rate light, water, power and telephone 
plants. Address J. V. Norton. 


Trion, Ga.—The Trion Co. has 
plans under way for the erection of a 
one-story addition to its power plant. 


Apalachicola, Fla.-—The city is con- 
templating issuing bonds for a new 
lighting system. 

Fort Myers, Fla.—The city will in- 
stall a “white way” lighting system. 
Address the mayor. 


NORTH CENTRAL STATES. 


St. Johns, Mich.—Plans are being 
considered to erect a lighting plant 
to replace the one destroyed by fire. 
Address the mayor. 


Shelby, Mich. — The Marshville 
Milling Co. has been formed with 2 
capital of $20,000 to promote the 
damming up of creeks near Marsh- 
ville (five miles from Shelby) for the 
securing of electric and water power. 


Anderson, Ind. — The Anderson 
Foundry & Machine Works is mak- 
ing plans to install its own electric 
power plant. 

Columbus, Ind.—Plans have been 
prepared by Charles Brossman, archi- 
tect, 1503 Merchants’ Bank building, 
Indianapolis, for the erection of a 
$40,000 electric lighting plant for the 
city. Address city clerk. 

Pittsfield, Ill.—Plans are being pre- 
pared for the improvement of the 
electric service here. Address S. M. 
Smith, mayor. 

Oshkosh, Wis.—A “white way” sys- 
tem will be installed. Address E. L. 
Smith, secretary of the Association 
of Commerce. 


Wausau, Wis.—The Wisconsin Val- ` 


ley Electric Co. plans to rebuild the 
dam at Wausau on the Spirit river. 
The order provides for a dam with 
an elevation of 63.11 ft. at the top 
of the spillway and 66.61 ft. at the 
top of the flashboards. 

Pemain Minn.—A petition has been 
granted for two lighting posts on 
Bemidji and Beltramia avenųe, two 
on Beltrami and Minnesota avenue 
and two on Minnesota and America 
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avenue. Address George Stein, city 
clerk. 


Currie, Minn.—The village council 
has been authorized to issue bonds 
for the erection of an electric trans- 
mission line from Tracy to this place, 
plans for which are now being pre- 
pared. A feature of the project will 
be that a 24-hour electric service for 
power and light will be available. 

Marshall, Minn.—The city will in- 
stall fixtures for a “white way” sys- 
tem. Address A. G. Bumford, city 
clerk. 


New Ulm, Minn.—Work will soon 
start on changing the electric lighting 
system from two to three phase, at a 
cost of $7500. Address William 
Backer, city clerk. 


Northfield, Minn.—The city cour- 
cil has petitioned for a new street 
lighting system. Address E. . 
Moses, city clerk. 

Cedar Rapids, Ia—The city will 
construct an ornamental lighting sys- 
tem at the First Avenue bridge. Ad- 
dress L. J. Storey, city clerk. 


Freemont, Ia.—The Farmers & 
Traders’ Telephone Co. will build a 
telephone line between here and 
Cedar. Address H. S. Davis, man- 
ager. 

Kent, Ia.—Electric light bonds 
amounting to $5000 have been voted. 
Address city clerk. 


Prescott, Ia.—A special election 
will be held Nov. 8 to vote on the 
question of issuing bonds to the 
amount of $12,000 for an electric 
lighting system. Address O. M. Green, 
city clerk. 


Cape Girardeau, Mo.—The Missouri 
Public Utilities Co. has been author- 
ized by the Missouri Public Service 
Commission to issue $110,000 of 7% 
cumulative preferred stock for the 
purpose of improving the properties 
of the company. 

Mexico, Mo.—The Mexico Power 
Co. has changed its name to the Mis- 
souri Utilities Co. and increased its 
capital stock to $1,000,000 for the pur- 
pose of enlarging its plant. 


Mountain Grove, Mo.—The Moun- 
tain Grove Creamery, Ice & Electric 
Co. is planning the construction of a 
hydroelectric power plant in the vicin- 
ity of Dubb Springs. The plant will 
be used for service at Mountain 
Grove, Willow Springs, and other 
points in this section; a complete dis- 
tributing system will be constructed. 
The company recently increased it; 
capital from $150,000 to $500,000. 


Gresham, Neb.—Bonds have been 
voted for an electric lighting system. 
Address city clerk. 


SOUTH CENTRAL STATES. 


Alcott, Ky.—The Carrs Fork Cozi 
Co. is planning for the installation oi 
new electric machinery at its proper- 
ties to cost about $50,000 


Harrodsburg, Ky.—The common 
council has arranged for a special 
election Nov, 22 to vote bonds for 
$100,000 for the installation of a muni- 
cipal electric plant and improvements 
in the waterworks system. J. G. 
Pullman is mayor. 

Lothair, Ky.—The Kentucky & 
West Virginia Power Co. has ar- 
ranged for a bond issue of $1,50.- 
000. the proceeds to be used in part 
for extensions and improvements in 
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its power plants and system. In co- 
operation with the Hazard Light & 
Power Co., the company is planning 
the construction of a _ high-tension 
transmission line through a number 
of coal fields in this section, incluc- 
ing the Kentucky river, Big Sandy 
river and other districts. Local dis- 
tributing systems will be installed to 
serve nearby communities. 


Paducah, Ky.—Fire Oct. 16 dam- 
aged one of the generators and con- 
siderable other equipment at the 
Powe plant of the Paducah Electric 

o. 
Pikeville, Ky.—The Pike Light & 
Power Co. is planning extensions and 
Improvements in its plant to cost 
about $40,000. 

Salyersville, Ky.—The Salversville 
Light & Power Co., recently organ- 
ized, is planning the construction of 
a local electric-lighting plant to cost 
about $25,000. H. H. Ramey is pres- 
ident. 


Dyersburg, Tenn —The city council 
has approved a bond issue of $25,- 
000 for the installation of a new elec- 
tric lighting system in conjunction 
with the waterworks. 

Meridian, Miss—Mayor John M. 
Dabney has recommended to the city 
council that the city establish an elec- 
tric lighting plant for street illumina- 
tion. 


Ada, Okla.—The Oklahoma Light 
& Power Co. has increased its capital 
from $300,000 to $600,000 for proposed 


extensions. 


Eustace, Tex.—The Athens Pottery 
Co. will establish a branch plant here. 
An electric light and power plant 
will be installed, consisting of two 
boilers, two engines and two electric 
generators. Address P. E. Miller, 
president-manager, 1412 .Commerce 
street, Dallas, Tex. 


Jacksonville, Tex.—The Jackson- 
ville Electric Light & Ice Co.. owned 
by the Commonwealth Light & Power 
Co. of New York, will rebuild its 
plant, recently destroyed by fire. 

Rising Star, Tex.—The Rising Star 
Light & Power Co. is planning to in- 
crease the capacity of its local power 
plant. Wright I. Felt is president and 
manager. 


WESTERN STATES. 


Albuquerque, N. M.—The City Elec- 
tric Railwav Co. of Arizona will build 
an electric interurban line north from 
Albuquerque. Address George Ros- 
ling, president. 


Lavina, Mont.—Preparations are 
being made by the town council to in- 
stall a municipal lighting system here. 
Bids have been called for and other 
preliminary steps include contracting 
with C. A. Renshaw, Roundup, 
Mont., engineer, to supervise the 
work. It has been decided to use 
wooden poles for mounting the lamps. 


_ Nampa, Ida.—An ornamental light- 
ing system will be installed on the 
n in this city. Address city 
clerk. 


Alderwood, Wash.—The Puget 
Mill Co. has made plans for furnish- 
ing light and heat to the small-tract 
landowners living on the Alderwood 
Manor land project, where there are 
many poultry raisers. It is proposed 
to build 75 miles of 23,000-volt and 
ten miles of 13,000-volt lines to trans- 
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mit and serve electric power from 
the lines of the Puget Sound Light & 
Power Co. The proposed work will 
cost about $150,000. E. C. Miller, 
Seattle, is consulting engineer for the 
Puget Mill Co. 


Centralia, Wash. — An additional 


unit will be built to the plant of the 
Sherman County Light & Power Co. 
Address E. Simmons, superintendent 
of plant installation. 


Falls City, Wash—The Puget 
Sound Traction, Light & Power Co. 
of Seattle is surveying for a 4.5-mile 
line to supply service at this place. 


Reardon, Wash.—A municipal wa- 
ter system is being put in under the 
engineering direction of E. C. Miller, 
Seattle. A concrete reservoir of 200,- 
000-gals. capacity is being built, and 
water is to be raised from a well 150 
ft. deep to the reservoir by a motor- 
operated Keystone-Downie pump, the 
lift required being 300 ft. Machine- 
banded wooden mains are being put 
in for a distribution system. The 
system is costing $40,000. 

South Bend, Wash.—Bonds to the 
amount of $50,000 are to be used for 
financing the cabling of electric power 
to be purchased from the Pacific 
Power & Light Co. at Astoria, Ore., 
for serving all towns from Chinook 
to North Beach. 

Astoria, Ore.—The North Shore 
Light & Power Co., which has been 
serving all the communities on the 
north beaches, plans to make a con- 
nection with the Pacific Power & 
Light Co. by cable across the Co- 
lumbia river. The estimated cost is 
$75,000. 

San Francisco, Cal.—City Engineer 
M. M. O’Shaughnessy is preparing 
plans, in accordance with directions of 
the city council, for the proposed 
municipal hydroelectric power plant 
to be constructed in connection with 
the Hetch Hetchy waterworks project. 
The station with machinerv is esti- 
mated to cost about $6,000,000. 


CANADA. 


. Barrington, Nova Scotia—A com 
pany has been organized here with a 
capital of $20,000 to supply the town 
with electric light and power. The 
officers of the company are: President, 
E. C. Hogg:secretary-treasurer-super- 
intendent, W. T. Lewis: these with 
Stanford Smith and R. Irwin consti- 
tute the board of directors. 


INCORPORATIONS. 


Ashland, Ky.—The Diamond Grid 
Battery & Electric Co. Capital $2500. 
Incorporators: C. P. Higgins, T. P. 
Owings and J. R. Briant. 


Guelph, Ont., Can.—The Guarantee 
Batteries, Ltd. Capital $300,000. To 
manufacture electrical equipment, 
tools, etc. Incorporators: James 
Sutherland, Leo W. Goetz and others. 


Lancaster, Pa. — The Weidman & 
Mohr Machine Co. Capital $300,000. 
To manufacture electrical and me- 
chanical equipment. Incorporators: 
James B. Weidman, Charles A. Mohr, 
and W. M. Murphy. 

Boston, Mass.—The American Insu- 
lator Co. Capital $100,000. To man- 
ufacture electrical insulating materials. 
Incorporators: E. L. Clarke, V. M. 
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Kempton and George C. Cutler, Jr., 
Brookline, Mass. 


Buffalo, N. ¥Y.—Ross Electric Corp. 
Capital, $25,000. To manufacture elec- 
trical equipment. Incorporators: H. 
Altman, M. E. Olson and E. J. Ross. 


Hudson Falls, N. Y.—The Lapan 
Electric Corp. Capital $10,000. To 
manufacture electrical equipment, In- 
corporators: E. E. Sabourin and A. J. 
Lapan. 

Syracuse, N. Y.—Wonder Recharg- 
er Co. Capital, $25,000. To manufac- 
ture electrical equipment. Incorpo- 
rators: E. L. Fish, W. H. Farrington 
and J. D. Crimmins. 

New Britain, Conn.—The Fire-Rite 
Electric Co. Capital $100,000. To 
manufacture electrical equipment. In- 
corporators: F. E. Carlson, A. O. 
Mathison and J. A. Andrews. 

Wilmington, Del.—Duplex Storage 
Battery Co. Capital, $3,000,000. To 
manufacture electric batteries and 
other electrical equipment. Incorpo- 
rators: A. M. Fox, Charles E. Bishop 
and R. H. Ochletre. 

Philadelphia, Pa.—Battery Sales & 
Service Corp. Capital, $50,000. To 
manufacture electric storage batteries 
and other electrical equipment. In- 
corporators: W. P. Barba, J. B. Cle- 
ment, Jr., Philadelphia; and Winthrop 
Sargent, Haverford, Pa. ; 

Ridgely, Md.—Hich Tension Sup- 
plies Co. Capital, $100000. To man- 
ufacture high-tension line and other 
electrical equipment. Incorporators: 
Richard H. Kennv, Dover, Del.; Wil- 
liam F. Hoey, Frederica, Del.; and 
D. Thompson Swing, Ridgely. 

New York, N. Y.— The Universal 
System of Electric Alarms, Inc. Capi- 
tal $500,000. To manufacture electric 
alarm systems and other electrical 
products. Incorporators: W. C. An- 
drew. V. R. Modern and O. M. S. 
Greaves, 130 Claremont avenue. 


PROPOSALS. 


Modesto. Cal.—Bids will be opened 
Nov. 10 for one 125-hp. and four 
75-hp., 2200-volt, 60-cycle, three-phase, 
automatic compensators for the con- 
trol of five pumping stations. W. L 
Carpenter, city electrician, has been 
authorized to prepare specifications 
for the above equipment. 

Millburn, N. J.—The board of edu- 
cation will receive bids up to 8 p. m., 
Nov. 8 for the installation of electrical 
equipment, electric work, heating and 
ventilating and other work in connec- 
tion with the proposed new addition 
to the Wyoming School on Myrtle 
avenue. Dean Emery is president of 
the board; Clifford Willis is district 
clerk. 

New York, N. Y.—The Chilean 
State Railways, 141 Broadway, will 
electrify its line from Valparaiso to 
Santiago, Chili, and the Chilean Gov- 
ernment will receive bids for the work 
up to March 31, 1921. The quotations 
are to cover two items, (1) a proposal 
to furnish electric energy for the 
operation of the line, and (2) a pro- 
posal to furnish the rolling stock and 
equipment, including electrical and 
other apparatus. The Latin-Amer- 
ican Division of the American Con- 
sulate, Santiago, has booklets describ- 
ing conditions and other essential in- 
formation. 
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FINANCIAL NEWS 


Comment on the Financial Outlook in the Electrical Industry, New Securities, Reports of 
Earnings, Dividends and Utility Stocks 


Public Offering of Conemaugh Power 
Co. Bonds. 


The Conemaugh Power Co. has sold 
$2,750,000 of first (closed) mortgage ten- 
year 8% bonds to the Harris Trust and 
Savings Bank and E. H. Rollins & Sons. 
The company was formed to provide ad- 
ditional power for the Penn Public Ser- 
vice Corp., which supplies electric light 
and power to over 50 communities in 
Western Pennsylvania, serving a popula. 
tion of about 400,000. The bonds mature 
Oct. 1, 1930, and are being offered at 99 
and interest, yielding about 8.15%. 


St. Louis Utility to Issue Preferred 
Stock. 


The Missouri Public Service Commission 
has authorized the Union Electric Light 
& Power Co. of St. Louis to issue $1,000,- 
000 of 7% preferred stock. The company 
desires to take up two notes aggregating 
$408,000 and be reimbursed for recent ex- 
penditures. Officials of the company told 
the commission that the plant was worth 
$36,200,000. Up to date it has issued 8$2,- 
317,000 of preferred stock and $11,015,000 
common. 


ee ee ee 


Offering of Ottawa Light, Heat & 
Power Co. Bonds. 


Tne Ottawa Light, Heat & Power Co., 
Ltd., has sold $1,200,000 first mortgage 
and collateral trust sinking fund 8% 
bonds to the Harris Trust and Savings 
Bank and the Royal Securities Corp., 
Montreal. The bonds mature Oct. 1, 1940, 
and are being offered at par and interest, 
yielding 8%. 


Sales of Pee Electrical Supply 
o. 


Gross sales of the Manhattan Electrical 
Supply Co. for the nine months ended 
Sept. 30, 1920, amounted to $5,752,136, 
compared with $4,976,213 for the cor- 
responding period in 1919, or an increase 
Of $775,923. 


Edison Electric Illuminating Co. 


The Edison Electric Illuminating Co. 
‘of Boston, reports for the year ending 
June 30, 1920, gross earnings of $13,926,- 
806, as compared with $11,435,709 in the 
preceding year. After deduction of taxes 
and charges, the balance amounted to 
$4,016,828, against $3.150,625 for the 
previous year. The surplus after div- 
jdends amounted to $1,313,467, compared 
with $447,264 in 1919. 


Earnings of Standard Gas & Electric 
Co. Subsidiaries. 


The combined earnings of the public 
utility subsidiaries of the Standard Gas 
& Electric Co., for the 12 months ended 
Aug. 31, 1920, and 1919, are reported as 
follows: 


1920. 1919. 
‘ross earnings ...... $20.297,819 $26,020,836 
Net earnings ........ 10,907,873 9.581,607 


This statement does not include $11,- 
817,000 gross earnings and $4,138,000 net 
earnings of the Shaffer Oil & Refining Co. 


American Power & Light Co.’s Sub- 


sidiaries. 
1920. 1919. 
AuguSt Bross ........ $1,735,273 $1,264,497 
Net earnings ......... 478,398 . 450.989 
12 months’ gross ....19,506.687 15,280,415 
Net earnings ........ 7,069,639 5,629,624 
Dayton Power & Light Co. 
1720. 1919. 
September gross .....$ 300.255 $ 249,728 
Net after taxes ...... 76.501 69,4107 
Total income ........ 79,745 72.466 
Surplus after charges 34,163 31,315 
Balance after preferred 
dividends .......... 15,786 14.629 


Bonds of Pennsylvania & Ohio Elec- 
tric Co. Sold. 


The Pennsylvania & Ohio Electric Co., 
formerly known as the Mahoning & Che- 
nango Railway & Light Co., has sold to 
a syndicate of bankers $13,000,000 20-year 
7% bonds, which will be offered to the 
public shortly. 


American Telephone & Telegraph Co. 


The earnings report of the American 
Telephone & Telegraph Co. for the nine 
months ending Sept. 30, 1920, gives the 
following figures: 


DIVIGENGS ..ssssossesessesso. $26,079,475.82 
Interest and other revenues.. 22.281.001.53 
Telephone traffic (net)® ..... 11.900,946.30 
Total soere eea been eee 60,261,423.65 
Expenses, including provision 

for federal and other taxes. 6,970,963.09 
Net earnings .............06. 53,290.460.56 
Deduct interest ............. 14,131,739.12 
Balince~ ois exeerg cates 44a oo% 39,158,721.44 


Deduct dividends ............ 26,527,290.66 
Ralance 8344 64 ee aN ed 12,631,430.78 


*One month estimated. 


Portland Railway, Light & Power Co. 


1920. 1919. 
August gross ........ $ 807,751 $ 701,595 
Net after taxes ..... 336,018 232,325 
Surplus after charges 48.510 41.084 
12 months’ gross ..... 9.042.269 8,348,657 
Surplus after charges 543,453 493,651 


Northefn Ohio Electric Corp. 


1920. 1919. 

August gross ........ $ 935,193 $ 831 277 
Net earnings ........ 230,541 280,683 
Surplus after fixed 

charges sasaosan 38,095 103,253 
Balance after preferred 

dividends ......... 8.095 73.253 
12 months’ gross ....10,847,868 8.489.086 
Net earnings ........ 3,390,856 2,817,764 
Surplus after fixed 

charges ........... 1,193,803 858,012 
Balance after preferred 

dividends .......... 833,803 498,012 


Augusta-Aiken Railway & Electric 


Corp. 
1920. 1919. 
August gross ........ $ 107,229 $ 06.508 
Net after taxes ..... 39,390 24,977 
Surplus after charges 6,659 25,483 
12 months’ gross .... 1,218,362 1,030,335 
Net after taxes ...... 421,531 334,870 


Surplus after charges 29,864 ©39 651 


* Deficit. 


Dividends. 

The Brooklyn Edison Co., at a meeting 
of the board of directors on Oct. 18, de- 
clared a regular quarterly dividend of & 
per share on the amount of the capital 
stock outstanding, yable Dec. 1 to 
stockholders of reco Nov. 18. 

The Public Service Co. of Northem 
Illinois has declared its regular quarter 
dividend of 1.75% on the common st 
and 1.5% on the preferred, payable Nov. 1 
to stockholders of record Oct. 15. 

The Milwaukee Electric Railway & 
Light Co. has declared its regular quar- 
terly dividend of 1.5% on the preferred 
stock, payable Nov. 1 to stockholders of 
record Oct. 20. 

The Pacific Gas & Electric Co. has de- 
clared its regular quarterly dividend of 
$1.50 on both the first preferred and the 
original preferred stock, payable Nov. 15 
to stockholders of record Oct. 30. 

The Houghton County Electric Light 
Co. has declared its semi-annual dividend 
of 3% on the preferred stock and 2.5% 
on the common, payable Nov. 1 to stock- 
holders of record Oct. 15. 

The Puget Sound Power & Light Co. 
has declared its regular quarterly divi- 
dend of 75 cents on the preferred stock. 
payable Oct. 15 to stockholders of record 
Oct. 4. 

The Electric Utilities Co. has declared 
its regular quarterly dividend of 1.79% 
on the preferred stock, payable Oct. 15 to 
stockholders of record Oct. 5. 

The Detroit Edison Co. has declared its 
regular quarterly stock dividend of 2%. 
payable Dec. 1 to stockholders of record 
Nov. 1 


oo — eo 
WEEKLY COMPARISONS OF CLOSING- BID PRICES OF SECURITIES OF LEAD- 
IN 


G ELECTRICAL COMPANIES. 
Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 


Div. rate. Bid Bid 
Public Utilitles— Per cent. Oct. 19. Oct. 2. 
Adirondack Electric Power of Glens Falls, common............ 6 14 14 
Adirondack Electric Power of Glens Falls, preferred........... 6 72 71 
American Gas & Electric of New York, common............. 10+ extra 113 110 
American Gas & Electric of New York, preferred.............. ‘ 6 38 31 
American Light & Traction of New York, common.......... i . 110 109 
American Light & Traction of New York, preferred.......... giu 6 81 $1 
American Power & Light of New York, common................ 4 52 55 
American Power & Light of New York, preferred............... 6 66 65 
American Public Utilitics of Grand Rapids, common............ an 7 , 
American Public Utilities of Grand Rapids, preferred........... 7 21 22 
American Telephone & Telegraph of New York ............-...,. aus 100 9944 
American Water Works & Elec. of New York, common......... Seg 3 3 
American Water Works & Elec. of New York, particip......... 7 7 8 
American Water Works & Elec. of New York, 1st preferred.... .. 47 45 
Appaiachian Power, COMMON........... 0c cee cece eee eee orrena i 3 4 
Appalachian Power, preferred............00 0.00 cece cee ce es eave 7 16 20 
Cities Service of New York, common............ 0.20.00 ee es. +extra 298 300 
Cities Service of New York, preferred.............2.00000 eee cee 65 65 
Commonwealth Edison of Chicago ......... 0c ccc cee eee eee ges 8 100 103 
Comm. Power, Railway & Light of Jackson, common............ Y 17 20 
Comm. Power, Railway & Light of Jackson, preferred........ a 6 40 45 
Federal Light & Traction of New York, common................ a $ 8 
Federal Light & Traction of New York, preferred............ See wats 44 45 
Northern States Power of Chicago, common................. sero is 38 42 
Northern States Power of Chicago, preferred............ ex.div.7 79 19 
Pacific Gas & Electric of San Francisco, common..........--... a 48 54 ly 
Public Service of Northern Jllinois, Chicago, common........ bee q 65 65 
Public Service of Northern Illinois, Chicago, preferred....... Sus 6 85 85 
Standard Gas & Electric of Chicago, common.................. sà 15 16 
Standard Gas & Electric of Chicago, preferred.............. esas 8 36 i 
Tennessee Railway, Light & Power of Chattanooga, common.,... e 2 z 
Tenressee Railway, Light &.Power of Chattanooga, preferred... 6 6 ə 
Western Power of San Francisco, common ..............0.6- Beas, 8 21 20 
Western Union Telegraph of New York .................0005 extra $9 $2 
Industrials— 
Electric Storage Battery of Philadelphia, common.............. 4 118 120 
General Electric of Schenectady 2.0... 0... cc cee ccc ee ee ewe 8 140 138 


Westinghouse Electric & Mfg. of Pittsburgh, common.. 
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Switching Equipment of Modern a 
Generating Stations EIRE 
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i, * . 


Instrument Transformers, Switches, Main and Secondary Fuses ts to) Ne 
Located in Five-Story Switch House — Operating Room Over- Warea > ui 
looks Generator Floor and Contains Boards for Station Control tt eee | 
By F. G. HICKLING HED aed, 
Westinghouse Electric & Manufacturing Co. one Th 
During the period of power-station develop- with accessibility to apparatus and minimum op- ie an et 
ment when the large reciprocating engine was in erating costs. tine ET 
its prime the problem of laying out switching An instance of this modern station practice is Eis CAME ak 
equipment was comparatively simple. The lon- found in the Rivesville station of the Mononga- EYRE EAR 
gitudinal dimension of the station was usually hela Valley Traction Co. located near Fairmont, ki t A bees i 
adequate to allow all of the switchgear to be W. Va., in the center of a coal field. Here the Pi SER a E 
placed on one floor. With the advent of the switchgear is designed for ease of control and EHEN 
steam turbine and the consequent centralization flexibility of operation. The apparatus is located DSR tAE Gii E A 
of large blocks of power the problem of insuring on five levels adjacent tọ the main generating eet les ee 
continuous efficient service within commercial room. As shown in the accompanying cross- rina 5 ae 
limits became involved. For these reasons heavy sectional diagram of the station, the main circuits ya Che ae 
switching apparatus is now designed for remote run upward from floor to floor, starting with the E as Bk an 
electrical control operation, and structures are generator cable at the bottom and ending with “yh AEAT | 


designed for flexibility and safety of operation the feeder lines at the top. The  11,000-volt p IS 
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Panel Used for Control of 600-Volt Direct-Current Rail- 
way Circuits. 


- 


cables from each of the two 12,500-kv-a. gener- 
ators are taken directly to the second floor, where 
potential and current transformers are installed 
for measuring the output of each generator. On 
this floor the two generator buses are tapped for 
the auxiliary bus, and from here the two 
branches are carried to the third floor, to the 
generator disconnecting switches and oil circuit- 
breakers. On the fourth floor are the main 
buses, and on the fifth floor all the outgoing 
feeder circuit-breakers, disconnecting switches 
and instrument transformers are located. The 
circuits are then taken down the wall one and a 
half floors in open bus construction before enter- 
ing the potheads of the conduit which takes them 
to the transforming equipment in the outdoor 
substation. 

Although the switchgear is located on the sev- 
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Operating Room Overlooking Generauanel 
taining Control Panels. a 


i 
eral floors and in the outdoor substa atio: 
and simplicity of maintenance Ci 
pronounced. The operating roc m fi es 001 
in an accompanying illustration, is de : 
a windowed balcony so that the € 
view the generator room, while the s 
and control desk are so located as o 
from any point in the room. Anc the 
tion gives a more detailed view of th 
control desk, located in the windowed ba ONY, 
than that showing the entire room. E: t pii nd- 
generator field switches are located in the t urbine 
room, but are controlled and are visible f ys 
operating room. In addition to the various Te- 
mote-control push buttons, each Seocentay 2c 
tion of the control desk is equi wit 
of illuminated signals for sending directions to 
the generator attendant. These signals operat 
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Installation of Switching Equipment in Rivesville Central Station 
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Remote-Control Bench Board for Operation of Two 


Oil Circuit-Breakers and Transformers Mounted on 


Generators. 
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Concrete Piers. 


BA 
x 


-_ 


à - ~ 
7 
7 FI 


- 


i — 
mar »4 
x 


aa 


M a < A 


A 
2 


Exciter Panel Located in Gallery Above Turbine-Room 


View Showing Typical Installation of Circuit-Breakers 


Floor. 


and Buses. 
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in the usual manner; that is, the pressing of a 
button on the control desk illuminates the re- 
spective signal lamp at the generator. The lamp 
stays lighted until the attendant observing it 
presses his button and extinguishes the light. 
This system also has the advantage that it can | 
be worked either way, allowing the generator at- 
tendant to signal the operator if he so desires. 

Opposite the control desk is located the trans- 
former and feeder boards. At the far end of the 
room is installed the auxiliary board with panels | 
for the control of the d-c. end of the exciters, the 
voltage. regulator, storage batteries and for 
mounting the totalizing wattmeter and graphic 
instruments. ‘This board is plainly shown in the 
general view of the operating room. 


DIAGRAM SERVES AS GUIDE IN EMER- 
GENCY OPERATION, 


ONE-LINE 


gs, One of the main features of the switching 
equipment is the layout of the control circuits on 

the desk, transformer and feeder boards. The 

several circuits, as shown on the accompanying 

one-line diagram, are represented by miniature 

buses. With this lavout the operator can easily 

trace circuits in case of trouble and thereby ex- 

pedite action with a minimum of error. Since 
K the miniature buses representing circuits of dif- 
ferent voltage are finished differently, the 11,000- 

volt bus being finished in copper, the 66,000- 

volt bus in brushed brass, the 22,000-volt bus in 
| mottled oxidized copper and the low-tension sta- 
tion, auxiliary bus in gun metal, it is easy to dis- 

. | tinguish the portion of the system being manipu- 
lated. In addition to this safeguard a one-plug 

synchronizing system is used, each circuit- 

breaker control being provided with a separate 
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One-Line Diagram of Maln Circuits 
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synchronizing receptacle with extra contacts for 
closing the operating circuit of the breaker. 
Wiring of synchronizing receptacles is so ar- 
ranged that no breaker can be closed unless the 
plug. is inserted so that the synchronoscope indi- 
cates phase relations on both sides of the breaker. 


PRIN NCIPAL FEATURES OF EMERGENCY STATION- 
LIGHTING SYSTEM. 


Protection against the station being in total 
darkness in case of a shutdown is provided for 
in a well-designed emergency and station-lighting 
system. Narmally, the emergency and lighting 
feeders are fed directly from the 11,000-volt bus 
through one of two 50-kv-a. transformers. In 
case of a complete station interruption the emer- 
gency lights are automatically fed from the stor- 


age battery by the operation of a double-throw 


switch. While the regular lighting feeders can 
be supplied from the 250-volt d-c. power bus, the 
operation of a double-throw switch on the service 
board closes a contact which starts a 50-ampere 
balancer set. By means of a relay the circuit to 
the feeders is not allowed to actually close until 
the balancer set has attained full speed. The 
balancer set is necessary because of the fact the 
d-c. power bus is operated at 250 volts while the 
lighting system is arranged for 250-125-volt 
three-wire operation. The storage battery can 
be charged either from the a-c. source of energy 
through a motor-generator set or from the 250- 
volt d-c. power bus. 

Service and railway switchboards are located 
on the first or turbine floor of the switch building 
as shown in the diagram. At present there are 
two 500-kw., 600-volt d-c. rotaries installed for 
supplying railway service. Accompanying illus- 
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trations show the exciter boards and field control 
located in the turbine room, the method of in- 
stalling static discharges, and the general type of 
construction used for the main circuit-breakers 
and bus structure. Each leg of the three-phase 
circuit-breakers is inclosed in a “span compart- 
ment or cell. 

Concrete piers are used to raise the footings 
of the outdoor structure to a point above the 
high-water mark of the river. The outdoor struc- 
ture is plainly shown in the general view of the 
plant, the equipment for coal handling being 
shown as well as that for electrical service. The 
basis of this station layout was an initial installa- 
tion of two 12,500-kv-a. units, provision being 
made for future extensions. For the 11,000-volt 
circuits electrically operated type Ol circuit- 
breakers are employed and type G1 breakers are 
used for the 22,000-volt and 66,000-volt circuits. 
A total of nineteen 600-ampere type Or break- 
ers were furnished for the entire plant. In ad- 
dition, there was the usual complement of type 
Ero oil circuit-breakers for generators neutral 
and F3 breakers for the 440-volt station-service 
distribution. All circuit-breakers are provided 
with two 15,000-volt disconnecting switches, one 
being located on each side of the breaker. Two 
66,000-volt, two 22,000-volt and two 11,000-volt 
type AK lightning arresters and necessary cur- 
rent and potential transformers are also installed 
in the station. 

This station, together with the switchgear as 
described above, was designed and erected under 
the direction of Sanderson & Porter, engineers, 
New York City. The entire switchgear and 
power transformers were furnished by the West- 
inghouse Electric & Manufacturing Co., East 
Pittsburgh, Pa. 


MOTORS ARE ATTACHED DIRECTLY 
TO TEXTILE MACHINES. 


Change From Belt to Individual Drive Accomplished 
Without Affecting Operation or Control 
of Spinning Machines. 


In changing from the group drive to individual 
motor drive of 128 ring spinning frames at the 
Indianapolis (Ind.) Bleaching Co. some time ago, 
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Group of Ring Spinning Frames, Motive Power for Which 
Was Changed to Individual Drive. 
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the motors were attached directly to the frames 
without moving the existing machines. Pre- 
viously, the machines were driven through line 


shafts attached to the ceiling. These line shafts. 
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Method of Mounting Textile Motor, Showing Inclosed 
Cabinet for Switch and Fuses. 
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were removed and the motors were installed 
without disturbing the layout of the plant. The 
accompanying illustrations show how these mo- 
tors are arranged, each motor being mounted on 
a cast-iron bracket attached to the end of a spin- 
ning frame. They are so arranged as to be con- 
nected directly to the cylinders on the Lowell 
frames. Even the diameter of the cylinders did 
not have to be changed, as the motors gave ex- 
actly the correct speed desired for operation of 
the machines. 

These motors are 5-hp., three-phase, 550-volt, 
6o-cycle, 1150-r.p.m. Westinghouse textile mo- 
tors, and are controlled by drum-type switches 
with shipper-rod control formerly used with the 
belt drive. The switch is attached to a shipper- 
rod on the frame so that the motors and ma- 
chines can be easily started and stopped from 
either end. By the utilization of this control the 
change had no effect upon the operation of the 
machines. 

Directly below each motor switch the switch 
and fuses are mounted in an inclosing steel cabi- 
net. Connections from the switch and fuse box 
to the motor are made with wires in flexible 
steel conduit. 

By the installation of the motors driving the 
machines directly, great improvement was made 
in the working conditions. All shafting was 
eliminated, which resulted in better lighting and 
decreased noise. Furthermore, the maintenance 
of shaft bearings was obviated, and the possibility 
of oil dropping on the frames was removed. 
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otis Fundamentals and Economics of 
go. BO OS Electric Transmission 
| g E i = an a Eighth of a Series* of Articles Giving a Review of Electric Power 


es = | Situation — Preliminary Survey of Line Necessary — Applica- 
a tion of Kelvin’s Law—Determination of Economic Line Voltage 


tides ae # _ By ALFRED STILL 


An overhead electric power line consists of 
bare wire conductors strung between insulators 
on poles or towers of sufficient height to provide 
proper clearance between the wires and the 
ground. It would thus seem that no engineering 
problems of any magnitude would be encoun- 
tered in planning and erecting an overhead trans- 
mission, and this is no doubt true of low-voltage 
lines of small capacity. 

It is well, however, to bear in mind that just 
as any structure may be designed of ample 
strength if the question of cost be disregarded, 
so also might a transmission line be constructed 
with conductors of:so large a size, insulators 
with so large a factor of safety, and supports so 
closely spaced and so strong that the electrical 
losses would be negligible and the risk of mechan- 
ical failure almost non-existent. But such a line 
would not reflect credit upon the designing engi- 
neer, who should always have before him the 
commercial aspect of the work he is engaged 
upon. He must so choose and design the various 
parts of the system that when these are com- 
bined and put into operation all economic re- 


quirements have been satisfied as nearly as pos- 
sible. 


ECONOMIC CONDITIONS OF GENERATING Ma- 
CHINERY FULFILLED. 


In the construction of electrical plant and ma- 
chinery, such as generators, transformers and 
switching apparatus, the economic conditions are, 
as it were, automatically fulfilled, owing to the 
competition between manufacturers, each one of 
which is a specialist in his own particular line of 
business. This competion, it should be observed, 
is not merely in the matter of factory cost or 
selling price, but in factory cost plus efficiency 
and durability. It is not necessarily the cheap- 
est or the most costly manufactured article that 
wins in the long run, but the one which is com- 
mercially best suited to the needs of the user. 

The cost per mile of a finished transmission 
line, whether by overhead or underground con- 
ductors, 1s not all-important. It may frequently 
be said to be of importance only in so far as it 
influences the annual cost of the line, which an- 
nual cost is understood to include interest on the 
capital sum expended on the line. If a heavy 
section of copper is used for the conductors the 
loss of energy in overcoming resistance will be 
less than with a lighter section, but the initial cost 
will be greater. There is only one particular size 
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*Preceding articles in this series appeared in the July 
17. Aug. 7, Aug. 21, Sept. 4, Sept. 18, Oct. 2 and Oct. 16 
issues of Electrical Review. 


of conductor which is economically the right size 
for any given line operating under definite con- 
ditions, and this is by no means easy to deter- 
mine, notwithstanding the apparent simplicity of 
what is usually referred to as Kelvin’s law. 

It is commonly supposed that wood poles with 
pin-type insulators, spaced something less than 
250 ft. apart, should be used on small power lines 
working at low or medium pressures, yet there 
are conditions under which light steel “A” frames 


‘or latticed poles may with advantage replace 


wooden poles. In some cases taller steel struc- 
tures with long spans might even prove to be the 
better construction from the economical stand- 
point. On the other hand, when a large amount 
of power has to be transmitted over long dis- 
tances at high pressure—in which case the sus- 
pension type of insulator is almost a necessity—it 
does not follow that tall, rigid, wide-base, steel 
towers, spaced about eight to the mile, should 
necessarily be adopted. Indeed, it is not an easy 
matter to decide upon the type of structure and 
average length of span best suited to particular 
conditions of load and distance and also to the 
character of the country through which the line 
will pass. Without a knowledge of the natural 
obstacles to be reckoned with, including the direc- 
tion and probable force of windstorms and wheth- 
er or not these may occur at times when the 
wires are coated! with ice, the nature of the sup- 
ports and the economical length of span cannot 
properly be determined. On the Pacific coast, 
where there is rarely, if ever, an appreciable de- 
posit of sleet on overhead conductors, it is pos- 
sible that the spacing of supports may generally 
be greater than in countries where the climatic 
conditions are less favorable. 


EXPENDITURE FOR PRELIMINARY SURVEY AND 
CALCULATIONS JUSTIFIED. 


As a general rule, it is certain that money spent 
on preliminary surveys and calculations before 
the work is actually started is well spent. It is 
a mistake to suppose that a transmission system 
of any magnitude can be erected economically 
and give good service unless as much engineering 
knowledge and judgment enters into its construc- 
tion as into the manufacture of the generators 
and transformers. 

It is well to bear in mind that the introduction 
of automatic switches and similar devices de- 
signed to save labor and insure the rapid changing 
over of the load from a faulty section to a sound 
section on a duplicated transmission line is liable 
to lead to unlooked-for troubles; and even the 
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generous provision of lightning arresters, espe- 
cially on the extra-high-tension lines, is not 
always good policy. Simplicity and the avoid- 
ance of unnecessary joints, rubbing contacts (as 
in switches or cutouts), fuses in the stations, and 
spark gaps or arresters along the line should gen- 
erally be aimed at; but there will always be ex- 
ceptions to such rules. 

There was much speculation and little sound 
business connected with many of the earlier pow- 
er schemes. A considerable change in this re- 
spect has been noticeable in recent years, and 
the investor is inclined to look more closely into 
the commercial possibilities of a new undertaking 
than at the time when some of the pioneer water- 
power developments were promoted. 


MEANING OF KELVIN’s Law as APPLIED TO 
TRANSMISSION ECONOMICS. 


We frequently hear of Kelvin’s law in connec- 
tion with the economics of power transmission, 
and, although the law as originally stated may 
not always be applicable, in its broader sense it 
should be the basis of all transmission line cal- 
culations. 

The necessary ohmic resistance of the con- 
ductors is the principal cause of energy loss in 
electric power transmission. For a given section 
of conductor the power dissipated in the form of 
heat in overcoming the ohmic resistance is pro- 
portional to the square of the current. A definite 
amount of power can therefore be transmitted 
with less loss when the voltage is high than when 
it is low; but, on each particular transmission, 
there is a limit to the pressure beyond which 
there is nothing to be gained in the matter of 
economy. This limit is determined by the cost 
of generating and transforming apparatus, which 
will be greater for the higher voltages, by the 
greater cost of insulators and of the line gen- 
erally—owing to the larger spacing required be- 
tween wires—and, also, when extra high pres- 
sures are reached, by the fact that the power 
dissipated is no longer confined to the /?F losses 
in the conductors, but occurs also in the form of 
leakage current over insulators and in the air 
surrounding the conductors. 

When conductors have to be provided to carry 
a current of known amount they may be of large 
cross-section, and therefore of high initial cost, 
but of so low a resistance that the /* losses will 
be small; or they may be of small cross-section 
and high resistance, the capital expenditure on 
which will be small, but in which the J R losses 
will be large. The economical size of conductor 
for any given transmission will therefore depend 
on the cost of the conductor material and the cost 
of the power wasted in transmission losses. 

If it is assumed that the cost of poles or tow- 
ers, insulators and other materials (apart from 
the conductors themselves), including the labor 
on erection and stringing of wires, is independent 
of the actual size of conductor, then the only 
variable item in the capital expenditure 1s directly 
proportional to the cross-section (or weight) of 
the conductor, and since the I'R losses (for a 
given current) are inversely proportional to the 
conductor cross-section, the law of maximum 
economy (which is Kelvin’s law) may be ex- 
pressed as follows: 
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The most economical section of a conductor ts 
that which makes the annual cost of the IFR losses 
equal to the annual interest on the capital cost of 
the conductor material, plus the necessary annual 


allowance for depreciation. 


The cross-section should, therefore, be deter- 
mined solely by the current which the conductor 
has to carry and not by the length of the line or 
an arbitrary limit of the percentage full-load 
pressure drop. If there are reasons which make 
a large pressure drop undesirable, then, 1f neces- 
sary, economy must be sacrificed, and the line 
calculated on the basis of regulation only. It 
will, however, generally be found that the eco- 
nomic conductor will give reasonably good regu- 
lation. 


METHODS AND ForMULAS FOR CALCULATING 
EcoONOMIC VOLTAGE DROP. 


Without attempting to enter into refinements 
of calculation or even explain in detail their 
derivation, it is proposed to give one or two sim- 
ple formulas* which may be used to determine 
the most economical size of conductor. 

When the size of a conductor is determined by 
the application of Kelvin’s law, the ohmic drop 
of pressure per unit length of conductor is inde- 
pendent of the actual voltage of the energy to be 
carried, and therefore bears no definite relation 
to the total amount of energy to be transmitted. 
The economic data and assumptions alone deter- 
mine the ohmic drop in volts per unit length of 
conductor, and this will be a constant quantity 
whatever the number of conductors or system of 
electric transmission adopted, the total amount 
of energy to be transmitted, or the voltage ulti- 
mately decided upon. 

The most economical loss of voltage or poten- 
tial drop per mile of conductor, due to the ohmic 
resistance of the wire, is given by the formula 


/a X p 
E = ky ——— 
c 
in which kis a numerical constant equal to 9.35 
for copper and 6.57 for aluminum. 
pis the price paid per 100 lbs. of the 
conductor. 
cis the cost per kw-yr. of the energy 
wasted in the transmission lines. 
ais the percentage to be taken to cover 
the annual interest and depreciation. 
The corresponding formula giving the eco- 
nomical size of conductor in circular mils per 
ampere of current to be carried is: 


c 
m = k’ Vy — 
aX p 
where k’ = 5800 for copper, and 13,400 for 
aluminum. : 

Having ascertained what will be the most eco- 
nomical ohmic drop of pressure per mile of con- 
ductor without reference to the total amount of 
power to be transmitted, the size of the conductor 
cannot be determined unless the value of the cur- 
rent is known, and this will depend upon the 


¢For derivation see p. 52, “Electric Power Transmis- 
sion,” by Prof. A. Still. 
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pressure at which the energy will be transmitted. 

The writer has found the following formula 
useful in preparing preliminary estimates, the line 
voltage obtained by use of the formula agreeing 


generally with modern practice. 


/ kw. 
Line pressure (kilovolts) = 5.5V L + —— 
IOO 


This empirical formula may be used for esti- 


mating the probable economical transmission volt- 


age on lines over 20 mi. in length. The symbol L 
stands for the distance of transmission in miles, 
while kw. stands for the estimated maximum 
number of kilowatts that will have to be trans- 
mitted over one pole or tower line. 

Given the amount of power to be transmitted 
and the length of line, one can with the aid of 
this formula decide upon a standard voltage and 
proceed with the calculations for current and size 
of conductor. But it is necessary always to bear 
in mind that a transmission line cannot be con- 
sidered by itself; it must be treated as part of a 
complete scheme of transmission and distribution, 
and the best voltage to use on any given system 
can generally be arrived at only by a method of 
trial and error, taking into account the cost of 
the various parts of the complete system as influ- 
enced by alterations in the transmission voltage. 

The calculation of the proper size of conductor 
to use on any transmission line would appear to 
be a very simple matter, but although the formu- 
las here given are extremely simple and easy to 
apply, the real trouble lies in the fact that the 
quantities represented by the symbols a, p and c 
are not easily estimated. | 

For instance, before we are able to estimate the 
current in the conductors, we must know what is 
to be considered as the average amount of energv 
transmitted by the wires and over what term of 
vears this average shall be taken. This will in 
its turn have some influence on the cost of the 
wasted energy (the item c in the formulas). 
Again, the type of generating plant, whether 
coal-consuming or hydroelectric, and the question 
as to whether or not there would be a market for 
the energy if this were not wasted in transmis- 
sion, must very greatly affect the amount to be 
allowed for the item c in the formulas. 

A proper value for interest and depreciation 
(the item a) is less difficult to obtain, although 
many considerations must enter into its deter- 
mination. The cost of conductor material (item 
t) will of course be based on market quotations. 


CHroick or Economic LINE VOLTAGE DEPENDS 
' ON DIFFERENT Cost FACTORS. 


It is a mistake to suppose that the proper line 
voltage depends merely upon the distance of 
transmission. Very high pressures are not always 
economical even when the distances are consid- 
erable. On the other hand, short-distance trans- 
mission schemes frequently operate at too low a 
voltage. When figuring on the best voltage for 
any particular scheme the capital cost of all 
buildings and apparatus, which is liable to be 
influenced by the transmission-line pressure, to- 
gether with all operating and maintenance charges 
which may be similarly influenced, must be taken 
into account. It will usually be found con- 


venient to reduce all such costs or differences 
of cost to the basis of annual charges. 

Before deciding upon the proper transmission 
voltage the first cost, life, annual maintenance 
and operating charges of every portion of the 
complete undertaking which may be affected by 
a change in the transmission voltage must all be 
considered. These costs, preferably worked out 
on an annual basis, should be arranged in tabular 
form under two or more selected voltages in or- 
der to determine which of these voltages will 
correspond to the smallest total cost. 

The annual charges on the line conductors will 
vary inversely as the voltage and will therefore 
always be less for the higher pressures, but the 
cost of supporting structures and insulators will 
increase, as well as that of transformers and 
switchgear. To a small extent the cost of build- 
ings for generating stations and substations will 
also be greater for the higher pressures, so that 
a particular value is soon reached at which the 


- saving in cost of conductor material and PR 


losses is overbalanced by the increased. cost of 
other portions of the complete undertaking. 


IXCONOMIES OF OVERHEAD AND UNDERGROUND 
TRANSMISSION COMPARED. 


Apart from such questions as the unsightly 
appearance of overhead lines in certain thickly 
populated districts, and the possibly greater dan- 
ger to life when wires are carried overhead, the 
decision as to whether or not transmission lines 
or portions of transmission systems should be 
carried underground rather than overhead should 
properly be based on economic corziderations. 
There are certain insulation difficulties in the way 
of using underground cables for very high pres- 
sures, especially on alternating-current systems. 
Generally the first cost of installing an under- 
ground system is higher than for the equivalent 
overhead system, but nevertheless there may be 
purely economic advantages in transmitting un- 
derground. 

In districts where thunderstorms or windstorms 
are of unusual violence, underground transmis- 
sion might insure better continuity of service, 
and the reduction of the annual Josses caused by 
inefficient or interrupted service might easily out- 
balance the annual charges to cover the increased 
first cost of the cable systems. 

Just as we may have corona losses on overhead 
lines in addition to the resistance losses, so we 
may have additional losses in the dielectric of 
underground cables. The ohmic resistance of 
the insulation being very high, the losses when 
a high-tension cable is used on a continuous- 
current circuit are very small, but with alternating 
currents there is a further loss due to dielectric 
hysteresis, which is proportional to the frequency 
of alternation of the electrostatic field. 

The total charging current in a cable may be 
considered as made up of two components, one 
being the true capacity current of which the phase 
is exactly go deg. in advance of the impressed 
em.f., the other being the “energy” component 
in phase with the e.m.f. This last component is 
relatively small, being due to what is known as 
dielectric hysteresis and not to the ohmic resist- 
ance of the dielectric, the effect of wh'ch :s 
usually negligible. 
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Development of National Water- 
Power Resources 


Analysisof Developed and Undeveloped Water Powers—Influence 
of Passage of Federal Water-Power Bill—Substitution of ‘‘White 
Coal” for ‘‘ Black Coal’’—Railroad Electrification to Save Coal 


By C. D. WAGONER 


Publicity Department, 


After ten years of contention and a serious 
drain on the coal and oil fields throughout the 
country, the door was recently thrown open for 
“white coal” to serve industry and the home by 
the passage of the water-power development bill. 
The vast water powers of the country may now 
be utilized. 

About 50,000,000 hp. comprises the total now 
in use in the United States. It is conservatively 
estimated that as much more can be developed by 
utilization of the water-power resources. The 
Department of the Interior has placed the poten- 
tial water power at 60,000,000 hp., of which but 
10,000,000 is now developed, saving the country 
upwards of 33,000,000 tons of coal annually. 

It is not contended that water power can take 
the place of coal. In some instances a substitu- 
tion for “black coal” cannot be made, but as a 
supplement it will add greatly to the total, reduce 
the average cost per unit, set electricity to work 
in the home far more extensively than at present, 


“eC, 9 


General Electric Co. 


and bring about such public comforts as the sub- 
stitution of electricity for coal has done on some 
of the larger railroads. 


WATER POWER CANNOT SUBSTITUTE FOR COAL 
IN ALL CASES. 


Dr. Charles P. Steinmetz, who amazed the 
world a short time ago by his map and figures 
showing the total water power of the country 
compiled by checking up the total rainfall with 
the various elevations of the United States, 
warns against too general a belief that the water- 
power resources of the United States may ever 
completely replace the use of coal and oil for 
power purposes. 

On the basis of an exhaustive investigation he 
states that while the new federal legislation is a 
big forward step in fuel conservation, the maxi- 
mum possible hydraulic energy of the nation is 
little more than the total energy which we now 
produce from coal, and is about equal to the pres- 
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Piant of Washington Power Co. at Long Lake, Spokane River, a Typical Hydroelectric Development in the West. 
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ent total energy consumption of the country, in- 
cluding all forms of energy. 

“This is rather startling,” said Dr. Steinmetz. 
“Tt means that the idea that when coal once be- 
gins to fail we may use the water power of the 
country as the source of energy is and must re- 


Millions of Horsepower Going to 
Waste at Niagara Falls. 


From Niagara river but 26% of the total 
flow is diverted for generating electricity. 


Engineers estimate that 60% might be diverted 


without marring the scenic beauty of the falls. 

There is practically no variation in the flow 
of this river throughout the year, making it 
ideal for hvdroelectric development. Millions 
of horse power are now going to waste. A 
treaty with Great Britain limits the amount of 
power that can be developed now. 


main a dream because if all our potential water 
powers were developed it would not supply our 
present energy demand. Thus, hydraulic energy 
may and should supplement that of coal, but can 
never entirely replace it as a source of energy. 
This probably is the strongest argument for ef- 
forts to increase the efficiency of our methods of 
burning coal. 

“Obviously, of course, we can never hope to 
develop more than a part of the maximum po- 
tential energy of the water, and I merely cite 
these figures to show that our water-power re- 
sources if developed to theoretical perfection 
would still fall short of meeting the energy de- 
mands of the country today.” 

Other engineers estimating the effect of the 
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federal bill claim that it will permit development 

of at least 4,000,000 hp. of additional electrical 
energy, and that already applications for the use 
of 750,000 hp. have been filed in Washington. 
The development of federal water-power sites 
will, in addition to this, open up 4,000 mi. of 
rivers to navigation. 


Use OF WATER PoweER WILL SUPPLEMENT COAL 
AND OIL. 


In this country the production of oil has al- 
ready passed its peak, and in the world as a whole 
it will. in a comparatively few years become of 
diminishing importance as a power producer, ac- 
cording to experts. There are still large reserves 
of coal in this country, though the greater ones 
are in the distant West, and the coal-producing 
countries are still far from exhaustion. But 
with the doubled price of coal, due in part at 
least to the increased cost of getting it out of 
the ground, coal-made power will be on the 
steady rise, it is predicted. In the creation of 
power, coal and oil are consumed; they cannot 
be replaced and therefore, it is asserted, the 
country which in future competition depends 
wholly or in great part on coal and oil power 
will be in a position of increasing disadvantage. 

The railroads of the country are one of the 
greatest coal-consuming agencies. According to 
the latest statistics available, those for 1918, the 
steam railroads in the United States consumed in 
the 12-month period 163,000,000 tons of coal and 
45,700,000 bbls. of oil. Assuming 3.5 bbls. of 
oil to be equal to 1 ton of coal, then the steam 
railways in 1918 burned the equivalent of 176,- 
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Three 17,409-Kv-a., 4000-Volt Water-Turbine-Driven Generators in Plant of Washington Power Co. at Long Lake. 
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. | WATER POWER RESOURCES 


in the 
United States 
Shaded Section indicates undeveloped 
Open Section indicates developed 
Total Represented 60,000,000 H P 
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Analysis of Developed and Undeveloped Water-Power Resources by States. 


000,000 tons of coal; and every 1,000 tons of 
freight moved a mile called for the expenditure 
of 290 lbs. of fuel. These figures mean nothing 
to the layman unless contrasted with those of 
another and much more efficient form of tractor 
—the electric locomotive or “white coal” engine. 
Operative data of an authentic character reveals 
that 1,600 tons can be hauled 1 mi. electrically 
with energy produced at a modern generating 
station on a consumption of only 100 lbs. of coal. 

There are in service on various railroads in the 
United States approximately 63,000 steam loco- 
motives. Fully a third of all the coal burned in 
their boilers is wasted in what is termed “standby 
losses.” This is explained by A. H. Armstrong 
of the General Electric Co. in the following man- 
ner: “From the moment of firing up to the 
completion of a day’s duty, the steam engine de- 
mands continual stoking of coal to keep its boiler 
hot, whether it is doing useful work in hauling 
its rated load up grade or on level track, or 
whether it is standing for hours at terminals or 
on passing tracks, coasting down long gradients 
- or standing in the roundhouse with fires banked, 
but still burning coal a a rate of at least 300 Ibs. 
or more an hour.” 


UTILIZATION OF WATER Power RESULTS IN 
LARGE SAVINGS OF COAL. 


To make matters worse, each locomotive is an 
isolated plant. The firemen are good, bad, and 
indifferent; but the average performance of this 
vast army of coal handlers is poor compared with 
the fuel-burning efficiency possible in a well- 
managed central station. 

This is not the whole story of the price paid 
for steam traction. Not only are the steam loco- 
motives using up 25% of all the coal mined in 
the country yearly, not to mention a great deal 
of fuel oil, and doing this inefficiently, but the 


distribution of railway coal requires a tonnage 
movement amounting to about 20% of the total 
revenue-producing freight ton-mileage of land 
lines. This is not hard to understand if we re- 
call that there is, first, the coal car’s journey 
from the mine to the railway coaling station; 
next, the fuel’s travel on the engine tender; and 
then the mileage of the empty coal car bound 
back to the colliery and hauled, of course, by 
steam power. Could the steam locomotive be 
eliminated, and electric haulage employed in- 
stead, the amount of freight handled in 1918 
could be moved and still a saving of probably 
123,000,000 tons of coal could be effected. 
Although the war saw an increase in horse- 
power used in the United States, according to an 


Water-Power Development Contem- 
plated in Different States. 


Water-power development on navigable 
streams in the United States, contemplated 
under the new federal bill, shows a total of 
more than 2,000,000 hp. as follows: . 


State. Hp. 
Washington ........sssssssessesseoo 660,000 
Montana . ves diiied 44S CENA e Na nE EN 100,000 
Minnesota fo bic ieee es oe see ee ee eee 30,000 
LOWS. oie ee bn ala seen ser a9 tat foetal a ew 60,000 
Maryland. sereen wa eee es Bie duns 110.000 
Massachuset{s-Connecticut AE ETT 30,000 
GeOre lA secas Ena Ce Gos hee eee oe ee 158.000 
Alabamā ciasesnate rereana iena eee -. 590.000 
Tennessee ...aososeecrsosnssosesea e.. 25,000 
Kentucky ida cae ale enpi ea 26,000 
North Carolina ......sssessssssesss o 200,000 


Virkinia sengee naie Eek E ERRE 55,000 
South Carolina ............ 0. cere ; 


2,122,000 


expert at Washington, the demand is now 15% 
higher than it was then. California leads the 
remaining states in the development of water 
power, the hydroelectric plants being linked up 
with the steam plants in one big system that ex- 
tends from southern Oregon to the lower part of 


_ 720 ELECTRICAL REVIEW 


California. Engineers point to this as a model 
for the country. Electrical power is cheaper in 
California than anywhere else in an equal extent 
of territory, and the homes into which electrical 
wires do not run are reported to be comparatively 
few. In the thickly settled rural districts most 
of the farmers are provided with electricity, find- 
ing it cheaper than man power. Mills for grind- 
ing grain on the farm, washing machines, sew- 


ing machines are run by electricity. In the place 


of the oil lamp the farmer reads by an electric 
light. 

This beginning of a new era in power develop- 
ment promises to result in one of the biggest 
booms the electrical industry of the country has 
yet experienced. 


WESTINGHOUSE BUYS INDEPENDENT 
LAMP & WIRE CO. 


Announcement has been made by the Westing- 
house Electric & Manufacturing Co. that nego- 
tiations are being closed for the purchase of the 
plant and property of the Independent Lamp & 
Wire Co., Rochester, Pa. Although this plant 
was formerly used for the manufacture of glass- 
ware, the Westinghouse company plans to utilize 
it for the production of micarta materials of all 
kinds, as well as repair parts for electrical ma- 
chinery. The plant has a total floor space of 
about 130,000 sq. ft. 


UNDERWRITERS REINSPECT INSTAL- 
LATIONS IN BALTIMORE. 


Inspectors Co-operate with Central-Station Company 
and Contractors to Eliminate Fire and 
Life Hazard. 


_ Reinspections of electrical equipment are be- 
ing made in Baltimore, Md., with a view of cor- 
recting defects and reducing the life and fire 
hazards which the inspections show to exist to a 
great extent. The Association of Fire Under- 
writers of Baltimore, which is doing this work, 
enlarged its electrical department last May by 
the addition of ten inspectors, these men being 
selected after careful examination as to charac- 
ter, experience and ability; none were selected 
who had an experience in the business of less 
than eight years as practical electricians. 

Merchants and manufacturers in Baltimore 
are giving their attention to the efforts made to 
eliminate electrical defects, and some of them 
are requiring of electrical contractors certificates 
of approval from the Association of Fire Under- 
writers, the thought being that they will then 
know that installations are madè in accordance 
with the National Electrical Code, supervised 
during the course of construction. In the past 
this work was practically in charge of the mu- 
nicipal inspection bureau consisting of two men 
whose duty it was to supervise all electrical in- 
stallations in the city, a task quite beyond their 
capacity 1f due regard is given to conservation 
of life and property. 

The Consolidated Gas, Electric Light & Power 
Co. of Baltimore requested the state public ser- 
vice commission to grant permission for it to 
select the Association of Fire Underwriters of 
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Baltimore as its agent to inspect and approve 
electrical installations before service is supplied. 
The contractors of Baltimore are showing a co- 
operative spirit and lending their effort in the 
work. From June 1 to Aug. 31 the underwriters’ 
electrical inspectors reinspected 1529 installa- 
tions, finding 1266 defective, and correcting 488. 


INTERNATIONAL COMPANY OPENS 
NEW RADIO STATION. 


A new wireless station has been opened by the 
International Radio Telegraph Co. at Siasconset, 
Nantucket Island, Mass. Current for operating 
this plant is obtained from a storage battery 
which is charged when necessary by means of a 
generator driven by a gasoline engine. The 
transmitter is of the spark-gap type, of 2-kw. 
capacity and is equipped for operating on either 
a quenched spark gap or a rotary synchronous 
spark gap. The frequency of the radio motor- 
generator set is 500 cycles with a sparking rate of 
1000 per sec. The current in the antennae cir- 
cuit for 2-kw. input is 15 amperes. The receiver 
is adapted for either damped or undamped waves 
over a range of wave lengths of from 300 to 3000 | 
meters. 


TO CO-OPERATE IN AIDING ENGI- 
NEERING FOUNDATION. 

The council of American Society of Mechan- 
ical Engineers and the board of directors ot 
American Institute of Mining and Metallurgicat 
Engineers have adopted resolutions to co-operate 


“with the officers of Engineering Foundation and 


the civil, mining and electrical engineering socie- 
ties in promulgating a plan for increasing the en- 
dowment of Engineering Foundation. 


COMPOSITION OF HIGH-INTENSITY 
SEARCHLIGHT ARCS. 


Quantitative data on the color and spectral dis- 
tribution of energy of modern searchlight arcs. 
together with spectroscopic analysis of the car- 
bons, are given in Technologic Paper 168, entitled 
“Color and Spectral Composition of Certain 
High-Intensity Searchlight Arcs,” published by 
the Bureau of Standards, Washington, D. C. 
Methods of measurement are also described. 


GOODWIN AND CHASE SPEAK BEFORE 
BUFFALO ELECTRIC CLUB. 


About 300 members of the Electric Club ot 
Buffalo, N. Y., attended a meeting Nov. 5, at 
which the principal speakers were William L. 
Goodwin and Samuel Adams Chase. Co-opera- 
tion within the industry and the opportunities for 
electrical trade were subjects under discussion. 


AMALGAMATION OF JAPANESE ELEC- 
TRICAL ENTERPRISES. 


With the object of stabilizing the electrical in- 
dustry, the Japanese government intends to amal- 
gainate all electrical enterprises. It is believed 
that this blending of plans and enlarging of en- 
terprises will not only render the exploitation ot 
water power easier and more economical, but 
will simplify the raising of capital. 
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Features of European Insulator 
Testing Practice 


Two-Part Insulators of Pin Type Prove Satisfactory for Service 
Below 70,000 Volts—Tests Are Made of Electrical and Mechanical 
Properties of Individual Parts and Complete Assembled Units 


By B. SCHAPIRA 


Stresses to which insulatorsgare exposed in 
service are chiefly of a two-fold nature—mechan- 
ical and electrical. Consequently, insulators must 
be tested with both of these qualities in view, if 
the tests are expected to reveal their true service 
properties. The accompanying illustrations and 
descriptive matter will serve to show some of the 
detail of European testing practice as carried on 
m the Schomburg Works at Margarethenhutte, 
Germany. 

For working pressures up to about 50,000 volts 
pin-type insulators are almost exclusively used, 
the kind used most extensively being known as 
the delta-bell type. An accompanying illustra- 
tion shows the general character of an insulator 
of this particular kind. The two parts are made 
„and baked separately and then are joined to- 
gether by pure portland cement. Such construc- 
tion has the advantage of allowing the use of 
thinner, and consequently more perfectly made, 
sections of porcelain. In addition, the two parts 
may be separately tested, the combined testing 
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High-Voltage Bushings Mounted on Racks for Indoor Testing. 


’ 
voltage being much in excess of what would be 
allowed for an insulator of only one part. A 
one-piece insulator for 10,000-volt service would 
be tested with a pressure of from 35,000 to 
40,000 volts, while the upper section alone of a 
delta-bell insulator would receive a test of 35,000 
volts. The pin section of such an insulator 
would be tested with a pressure of 25,000 volts, 


= giving a total puncture test of 60,000 volts for the 


two sections of porcelain. Moreover, the cement 
laid between the two sections aids in distributing 
the electrical stresses and so adds further to the 
safety of such construction. Disruptive tests of 
these insulators are made under oil, it being im- 
possible to raise the pressure to the required 
point in air without spilling over. An average of 
about 110,000 volts is required to puncture a well 
made unit. The actual tests applied depend upon 
the working voltage and are shown in the accom- 
panying tables. 

For insulators of 70,000-volt capacity three . 
parts are cemented together, such construction 
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” Three-Part Suspension Insulator Undergoing Rain Test 
at 135,000 Volts. 


allowing the extremely high testing voltage given 
in the table. Each insulator is tested for a period 
of I5 minutes unless punctured before this time. 
If a puncture takes place, the testing is continued 
for a further period until the piece in question is 
rejected or stands the test for the full prescribed 
period. It is evident that after passing such tests 
the electrical safety of an insulator is quite satis- 
factory, this being particularly so with one of low 
voltage rating. However, with increasing dimen- 
sions the safety coefficient of delta-bell insulators 
diminishes steadily, due to the sliding-spark phe- 
nomenon. Surface-discharge tension is not ex- 
actly proportional to the dimensions, and volt- 
ages are limited by this discharge pressure. Con- 
sequently, insulators of this type are not used on 


TABLE SHOWING AIR TESTS APPLIED TO DELTA- 
BELL INSULATORS. 
Working pressure. Test pressure. 
10,000 volts. 60,000 volts. | 


30.000 volts. 100.000 volts. 
50,000 volts. 135,000 volts. 
70,000 volts. 200,000 volts. 


voltage above 70,000, the dimensions and weight 
becoming excessive above this limit. Suspen- 
sion-type insulators are used, as a rule, for volt- 
age of 50,000 or over. | 

Three large testing fields are used for routine 
work, one field being equipped with transformers 
for 100,000-volt testing and the others for 150,- 
000 and 200,000-volt testing, these values in 
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each case being maximums. Each field is divided 


“into two parts, one part being used for testing 


while the other section is being refitted with a 
new lot of insulators. The testing equipment for 
delta bells and other similar pieces consists of a 
large water basin covered over with a wooden 
top. Holes are made through the top of such 
size as to allow the inverted unit to extend into 
the water beyond its weakest point, that is, be- 
yond the point of probable failure. Water is 
poured inside the inverted insulator and the 
transformer terminals are connected to the basin 
and to the inside of the various insulators. As 
many as 200 or more insulators may be tested in 
a single basin at one time by using an overhead 
bus system with brass chains to drop down for 


TABLE SHOWING OIL-TEST DISRUPTIVD VOLT- 
AGES FOR DELTA-BELL INSULATORS. 
Working pressure. Disruptive strength. 


10,000 volts. 110,000 volts. 
30,000 volts. 140,000 volts. 
-50,000 volts. 170,000 volts. 


70,000 volts. 200,000 volts. 


connection to each unit. Former practice of 
using acidulated water has been found useless as 
ordinary water is a sufficiently good conductor at 
the voltages used. 


BuSHINGS TESTED IN LARGE Lots ON SPECIAL 
PIPE SUPPORTS. 


Bushings and insulators of a similar character 
are tested in a somewhat different manner. As 
may be seen from the illustration, bushings are 
slipped over metal pipes and arranged in large 
groups for testing. The supporting pipes are 
connected to one side of the testing transformers, 
and chains, as before, supply the connection from 
the outside of the bush to the transformer by 
means of a set of overhead buses. The voltage 
is raised slowly up to the point of surface dis- 
charge, it being the object to carry the test to a 
point where sparks appear. Such procedure, 
experience has proven, eliminates all defective 
pieces. ‘As an evidence of quality each insulator 
is labeled with the testing voltage to which it was 
subjected. As stated before, further tests are 
made to determine punctures strength, the insu- 
lator being immersed in oil for this test. An ac- 
companying table gives the disruptive strengths 
found for insulators of the delta-bell type. An 
accompanying illustration shows two types of 
delta-bell insulators being subjected to test un- 


Two Styles of Pin-Type insulator Undergoing Rain Test. 
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der rain conditions. Rain tests are conducted 
with special laboratory equipment intended to 
produce conditions similar to those prevailing in 
actual outdoor service. Fog is imitated and rain 
of varying intensity and from various angles is 
projected into the insulator carrying a live wire 
tied into the working slot or notch. Surface- 
discharge voltages are shown in an accompanying 
table. A static wattmeter with a measuring 
_ transformer, for direct connection with the high- 
tension circuit, is used to measure actual losses 
during the period of surface discharge. These 
losses are not of great importance when com- 
pared with other transmission losses, but are 
much increased for a short period during the be- 
ginning of a heavy rain. 

Mechanical strength is fully as important as 
good electrical qualities in insulators for high 
voltage. Greater spans, involving larger and 
. larger mechanical strains, are being used to de- 
crease the number of expensive supporting struc- 
tures. Thorough baking at a temperature of 
1650 deg. C. produces porcelain of a quality hard 
and strong enough to resist any strains that may 
be applied to delta-bell insulators. The support- 
ing pins are proportioned to bend over completely 
before the porcelain will fail. Tests of random 
samples are considered sufficient to prove the 
mechanical strength of a given lot of units. 


TABLE SHOWING SURFACE-DISCHARGE VOLTAGE 
OF DELTA-BELL INSULATORS. 


Dry discharge Rain discharge 
Working pressure. pressure. pressure. 


10,000 volts. 70,000 volts. 43,000 volts. 
30,000 volts. 104,000 volts. 75,000 volts. 
50,000 volts. 140,009 volts. 108,009 volts. 


70,000 volts. 166,000 volts. 131,000 volts. 


-_— 


Electrical tests are made following mechanical 
tests in order to detect invisible defect or damage 
that may have been produced by the strain. The 
test figures shown in an accompanying table rep- 
resent conditions where insulators are fitted to 
their pins with hemp packing. Cement and simi- 
lar binding substances give greater strength, but 
are not recommended for the larger insulators 
because of the resultant restriction to the free 
expansion and contraction of the pin, binding 
material and insulator with changing tempera- 
ture. The unavoidable consequences of such re- 
strictions involve breaking of the insulator ac- 
companied by interruptions of service and other 
undesirable difficulties. 

As previously stated, insulators of the delta- 
bell type increase in size and weight more rap- 


Outline and Section of Delta-Bell Insulator. 
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Three-Part Suspension Insulator Being Tested With 
230,900 Volts. ° 


idly than in capacity, the 70,000-volt size being 
about five times as heavy as the 50,000-volt size. 
Suspension insulators, not being subjected to 


such variations, are more suitable for the higher 


voltages. However, because of the difference in 
the methods of supporting conductors, insulators 
of this type must be given more consideration 
from the mechanical point of view. Surface-dis- 
charge and puncture tests are made of the indi- 
vidual units of suspension insulators, the safety 
of this type as compared with pin-type insulators 
being quite high because of the number of units 
involved. Each individual part is tested up to 
its point of surface discharge, this being the 
highest voltage that can be obtained. The most 
important units of either suspension or strain 
insulators are subjected to tests of 80,000 volts. 
Since seven links are joined for a working pres- 
sure of 110,000 volts, the test strength of the 
entire string amounts to 560,000 volts. Fol- 
lowing the electrical tests of the various parts 
metal fastenings are cemented in place, and me- 
chanical testing follows the final setting of the 
cement. One mechanical testing device is ar- 
ranged for routine work, all suspension-type in- 
sulators being subjected to a load of 6600 lbs. in 
this machine. Any link showing the slightest 
failure in this load test is rejected, and all 
others are labeled with the test data. Short elec- 
trical tests follow the mechanical test to detect 
any possible invisible damage. 

Random testing of units for disruptive 
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Suspension Insulators on Outdoor Testing Rack. 


strength under oil serves as a guide in the main- 
tenance of quality of product, disruptive strengths 
as high as 150,000 volts per unit being developed 
in this test. Suspension units selected at ran- 
dom are assembled in strings and subjected to 
surface-discharge tests under conditions approxi- 
mately those met in actual service. Accompany- 
ing illustrations show such a string of three units 
subjected to dry testing at 230,000 volts and to 
rain testing at 135,000 volts. A seven-link chain 
will have a discharge voltage of 470,000 volts 
when dry and of 250,000 volts when subjected 
to a rain test. To determine actual open-air 
characteristics of insulators, a 200,000-volt over- 
head line is used to transmit power to an outdoor 
testing field. This line itself, which is provided 


TABLE SHOWING LOADS APPLIED TO DELTA-BELL 
INSULATORS. 


Least breaking 


Working pressure. loa Sagging load. 
10,000 volts. 3500 lbs. 610 Ibs. 
30.009 volts. 5000 Ibs. 1100 Ibs. 
50.000 volts. 6800 Ths, 1870 lbs, 
70,000 volts. $900 Ibs. 2640 Ibs. 


with short strings of suspension insulators, serves 
as test equipment as well as for conducting power 
to the regular field test. It is not uncommon for 
sparks to appear on the insulators of this line 
under unfavorable weather conditions. Accom- 
panying illustrations show pin-type, suspension 
and strain insulators set up for test in this field. 
Experiments are carried on with these various 
units to bring about improvements in existing 
types and to develop new designs. Periodic test- 
ing about once a month determines variations in 
surface-discharge voltage, losses and surface re- 


Pin-Type Insulators on Outdoor Testing Racks. 


rately reproduced in the laboratory. 


Vol. 17—No, 30. 


sistance. These tests are conducted to determine 


probable performance throughout the life of the 
equipment. This test line and field is considered 


of great value since natural conditions are en- 
countered 1n a manner which cannot be accu- 
Observa- 


r 


Suspension insulators Showing Guard Rings at Each End 
of the Set. 


tions in the testing field are greatly facilitated by 
the installation of suitable instruments and meas- 
uring devices in the house shown in the views of 
the test field. 


STOCK OFFERING TO EMPLOYES OF 
GENERAL ELECTRIC CO. 


The General Electric Co., Schenectady, N. Y.. 
is offering to its employes the privilege of sub- 
scribing for one to ten shares of its capital stock 
at the price of $136 a share. There will be a 
credit amounting to $20 per share, against the 
subscription price, which will represent a net 
return substantially the same as that which would 
be enjoyed by anyone purchasing stock on an 
installment plan, paying interest on deferred in- 
stallments and receiving cash and stock divi- 
dends. Payments are to be made by deductions 
from salary in monthly or weekly installments. 


ENGINEERS HEAR PLANS OF SUPER- 
POWER COMMITTEE. 


W. S. Murray, chairman of the super-power 
committee of the United States Geological Sur- 
vey, will deliver an address before the Westing- 
house Club, Wilkinsburg, Pa., on Thursday. 
evening, Nov. 18. Mr. Murray will tell of the 
proposed super-power system which will connect 
the hydroelectric plants of New England and the 
South with tide water plants and large coal- 
burning central stations in the East. 


November 6, 1920. 
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Construction Features of Snow 
Mountain Dam 


Methods Used in Building Gravity Concrete Dam for Im- 
pounding Storage Water for Eel River Hydroelectric Plant 
of the Snow Mountain Water & Power Co. in California 


A gravity concrete dam 625 ft. long, with a 
base width of 130 ft. and a maximum height of 
130 ft., is being constructed by the Snow Moun- 
tain Water & Power Co., San Francisco, which 
operates a 10,000-kw. hydroelectric plant on Eel 
river, 20 miles from Ukiah, Cal. 

The structure will be located 13 miles above 


the power plant and will require 90,000 cu. yds.: 


of concrete. The purpose of the dam is to create 
a basin for the storage of water, making an ade- 
quate supply for operating the power plant dur- 
ing the low-water period of the summer season. 
It is estimated that the proposed basin will store 
a maximum of 73,000 acre-feet. l 

Plans were prepared under direction of B. C. 
Condit, consulting engineer for the company, and 
the work is being done by W. A. Kraner, Inc., 
engineer and contractor, San Francisco. On 
this project the company will expend about 
$1,500,000. 


The accompanying illustrations show the 
progress of the work as it appeared in May. in 
Fig. 1 is shown a part of the trestle structure and: 
construction plant at the dam site, including bins. 
and bunkers containing the crusher, elevator, 


screens, washers and concrete mixers. There: 


also appears a partial view of an inclined railway 


track over which sand and gravel are hauled’ 


from the bed of the stream to the receiving bins. 


A cofferdam of timber-pile construction was. 
driven across the stream at a point 200 ft. above- 


the dam, and a timber flume 4 by 12 ft. in cross- 


section and 350 ft. long was built. This flume: 


begins at the upper face of the cofferdam and 


extends downstream, the purpose of which is to: 
conduct the entire volume of water. through the- 


dam. It discharges at the lower end into a chan- 
nel that was excavated in the bed of the river a 
distance of 1600 ft. Fig. 2 shows the operation 
of a Pawling & Harnischfeger excavator in mak- 


Fig. 1—Dam Under Construction on Eel River, Cal., for Snow Mountain Water & Power Co. 
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ing this channel, which has a width of 18 ft. and 
a depth of 3 ft. below the normal bed of the 
stream. The object of this work was to lower 
the water level in the river and accelerate the 
flow after the water leaves the flume. 

The sand and gravel for the concrete mixture 
is loaded by a steam shovel and drag-line exca- 
vator into dump cars of 5-cu. yd. capacity and 
hauled to the receiving bins over the inclined 
tracks having a 25% grade. This is a surface 
tramway on which the three cars used are run 
at a speed of 200 ft. per minute by a motor- 
operated hoist of 100 hp. At the upper end of 
the incline the carloads of material are dumped 
-into bins, from which it passes through an auto- 
matic feeder to a rotary grizzly. The grizzly 
reject, which is 3.5 ins. and over, 1s reduced by 
a No. 5 Champion crusher. The grizzly fines 
and the crusher product, after being united, are 
then passed by chute into a bucket elevator that 
stands at an angle of 67.5 deg. and extends to a 
height of 75 ft.. It carries 30 by 12 by 5-in. 
buckets on an 8-ply belt with a 0.125-in. rubber 
cover. 
vator into a hopper at the top of the bunkers, 
and passes thence into two sets of two revolving 
screens, each 20 ft. long and 4o-in. dia. Each 
set is divided into two sections, one having 3.5-in. 
holes and the’ other 1.75-in., the latter having a 
sand jacket of 5/16-in. mesh. Below the sand- 
jacketed screen is a sand washer, consisting of a 
double-screw conveyor, each 16 ins. in diameter 
and 15 ft. long. The washed sand passes by 
gravity to a bin for that grade of material. The 
material of various grades is passed by gravity 
through chutes to the mixers, the chutes being so 
devised that they serve as measuring hoppers. 

Cement for the job is stored in sheds at a 
higher level than the mixing plant, and the sacks 
of cement are passed by gravity through chutes 
to sack-shaker house where sacks are opened. 
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The bulk cement is thence carried by a 9Q-in. 
screw conveyor, operating inside a metal box 65 
ft. long, to a hopper from which it is fed through 
two 10-in. pipes to the two 2-yd. Ransome mix- 
ers, in which a 1:3:6 mix is made. The mixer 
batches are passed into hoppers, from which the 
concrete is discharged into a train of four 2-yd. 
cars and delivered on a trestle-supported track 
along the upper face of the dam. Those cars dis- 
charge into hoppers on the trestle from which 
the concrete is distributed for dam construction 
through metal chutes. Solid footings for the 
concrete structure were reached at 16 to 25 ft. 
below the river bed. 

Most of the equipment on the job, comprising 
winding hoist, crusher, grizzly, screens, elevators, 
conveyors, mixers and pumps, are motor oper- 
ated. Concrete pouring was begun early in the 
eg and the work is to be completed by 
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HEAT LOSSES IN ELECTRIC STEEL 
FURNACES. 


Data and Comments on Experimental and Practical 
Work and Development of Auxiliary Furnace 
Equipment. 


By Frank Hopson, 
President, Electric Furnace Construction Co. 


A paper presented before the American Elec- 
trochemical Society in Cleveland by M. R. Wolfe 
and V. de Wysocki gave an analysis of the heat 
losses through the electrode of a three-electrode 
six-ton furnace. The figures given in this paper 
will, no doubt, surprise many electric-furnace 
users as to the amount and cost of power being 
lost through the furnace roof. After a close 
study of this particular problem for the last four 
years the writer is only surprised ‘that the losses 
recorded were not larger. If the amount of heat 


et ae ee ae ; et Oe Oe w eae 


— 
Pie a ~ 
ye eee oe 

re - 


Fig. 2—Drag-Line Excavator in Operation on Eel River in Connection with Dam Construction for Snow Mountain 
Water & Power Co. 
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in the shape of flame that escapes from most fur- 
nace roofs were taken fully into account, the loss 
would be found to be nearer 30 than 18.7%. The 
method employed by the authors of the paper, 
while giving actual heat losses from the elec- 
trodes, only gives the heat absorbed by the water 
cooler. A great deal more than this is usually 
lost. In considering these heat losses, which 
perhaps would be better described as losses 
through the furnace roof rather than through the 
electrodes, it might be interesting to consider 
how the conditions governing the loss of heat 
and power can be improved. 

Broadly speaking, the causes of this electrode 
heat loss are faulty electrode joint or defective 
electrodes, imperfect contact or badly designed 
electrode holders, pencilling off of the electrode 
at the point of arc and the combining of oxygen 
from the air with the carbon of the electrode and 
the resultant burning off of the electrode. Special 
care should always be taken in jointing up elec- 
trodes. Troubles due to defective jointing be- 
come increasingly worse as the melt proceeds. 
Electrodes of good quality can now be purchased 
and it is good economy to pay even a little higher 
price for electrodes of proven quality. Design 
of the electrode holder should be carefully con- 
sidered and changed if undue losses occur. With 
proper contact little or no heating should occur 
. at the holder contact. “On some furnaces it has 
not been found necessary to install water-cooled 
holders. © 


Excess Air CAUSES PENCILLING Ir Not GUARD- 
ED AGAINST. 


Pencilling of electrodes is probably the indirect 
cause of more heat losses than any other feature. 
It is accentuated in cases where too large a space 
is left between the electrodes and the cooling 
ring, where the furnace doors are not kept prop- 


Section View of Furnace Roof and Electrode Economizer. 


erly closed at the bottom or where, as in some 
cases, the melter has to unduly open his doors to 
inspect or rabble the molten charge. Air strikes 
the white-hot electrode and burns away carbon; 
the hole in the roof acts as a flue and the elec- 
trode pencils off so that the area at the bottom 
where the arc is maintained is often only one- 
fifth of what the furnace builders have designed 
to carry the power supplied to the furnace. Cur- 
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rent continues to flow through this restricted 
area of electrode, and the resistance to the ex- 
cessive current over the smaller area results in 
the whole electrode being heated up by power 
that should go into the arc. This also causes 
trouble with the joints, the holders and on all the 
outside electrical connections. 

With these facts in mind metallurgists have 
been working for the last five years in an effort 
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Three-Ton Greaves-Etchells Furnace In Plant of Dodge 
. Steel Co. at Tacony, Pa. 


to prevent this pencilling and heating of elec- 
trodes. It was realized early in the investigation 


that if the flame could be prevented from blazing - 


out at the top pencilling would be largely over- 
come. Experiments have been made with over 
a dozen different types of water cooler, and also 
attempts were made to insert an inert gas under 
the furnace roof. As a result of these experi- 
ments F. W. Brooke, vice-president of the Elec- 
tric Furnace Construction Co., has developed a 
type of electrode-cooling ring or “electrode 
economizer,’ now fitted as standard equipment 
on all Greaves-Etchells furnaces, that really does 
prevent this flame and the consequent pencilling 
of electrodes and other troubles caused thereby. 
These economizers have been fitted to a number 
of furnaces and have stood up remarkably well. 
Some have been in constant operation for six 
months and are as good now as the day they were 
installed. The invention is covered by patents, 
but can be supplied for all types of furnace. The 
Brooke economizer depends for its action on the 
well-known fact that hot gases under pressure, 
if suddenly allowed to expand, quickly lose their 
high temperature. The gases generated in an 
electric furnace are only combustible at high tem- 
perature and in the presence of oxygen. All 
other cooling rings simply cool these burning 
gases. In thegBrooke economizer the gases never 
do ignite. The roof ports and electrodes are kept 
reasonably cool and the gases leaving the fur- 
nace are at too low a temperature to ignite. 

The gases pass between the electrode and the 
roof port hole, then through the small clearance 
space marked A in the illustration into the cool- 
ing ring and into a relatively larger chamber B. 
This causes the expansion of the gases, resulting 
in their giving up a large amount of heat. This 
heat is absorbed by the water in the cooling ring. 
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From chamber B they are once more contracted 
through the small clearance C and then passed 
to a large chamber D for a second and chief ex- 
pansion. The design differs slightly with amor- 
phous or graphite-carbon electrodes, but the 
effect is that no flame is seen from the top of the 
furnace and the electrodes do not pencil off. 

An accompanying illustration of a three-ton 
Greaves-Etchells furnace at the Dodge Steel Co., 
Tacony, Pa., shows the actual size of the cooling 
ring, and it may be noticed that although the 
electrodes are withdrawn and the furnace is pour- 
ing there is no flame or reduction of diameter. 
Even when carbon is thrown on the slag no flame 
appears. On a recently installed four-electrgde 
furnace the monthly figures showed a consump- 
tion of only 12 lbs.: of graphite electrodes per 
ton of steel. The average over a six months’ 
period was 12.5 lbs. with a power input of 550 
kw-hrs. per ton of steel. Tests are now being 
made on a furnace fitted with the special-type 
cooling ring, but it can be seen with the naked eye 
that the temperature of the electrodes is far less 
than common and, therefore, considerable saving 
of heat and power does take place. 


ACCUMULATOR PRESSURE MAIN- 
TAINED BY ELECTRIC MOTORS. 


Two Motors Regulate Pressure During Period of 
Heavy Duty and One Motor Carries the 
Load at Other Times. 


By the means of automatically controlled 
motor-driven pumps, hydraulic accumulators at 
a plant in the Middle West are kept at full pres- 
sure without any attention of the operator other 
than casual supervision. The control is so de- 
signed that it is an easy matter to arrange for 
the best operation. The two 58,000-lb. accumu- 
lators, each having a 12-in. plunger diameter and 
a 12-ft. stroke, can either operate together or 
separately. When the full operating pressure of 
550 lbs. is attained the accumulators are at the 
top of their stroke. As the stored energy is 
used the plungers are lowered, and as they are 
lowered switches are closed which cause the 
motor-driven pumps to start. 

The method of varying the aper of the 
control is exceedingly interesting. On a marble 
switchboard immediately outside of the pump 
room are installed the double-throw knife 
switches for the pumps. Each of the three 5- 
in. by 10-in. Worthington-Deane hydraulic 
pumps are driven by a 50-hp., 230-volt, 700- 
r.p.m. compound-wound Westinghouse motor. 
These motors are connected to the middle ter- 
minals of their respective switches so that they 
can be connected to the line through either of 
two sets of switches on the accumulators. For 
instance, with two motors operating the two ac- 
cumulators, one motor will be connected through 
one set of switches and the other motor will be 
connected through the other set. Then as one 
accumulator is lowered by the use of the ele- 
vator, the motor whose switches are passed first 
will be started if the accumulator ‘is lowered fur- 
ther, or if the other accumulator passes the sec- 
ond set of switches the second motor will be 
automatically placed in operation. The opera- 


TI—No. 19. 


tion of these two pumps will cause the accumu- 
lators to rise, and as the first accumulator passes 
the cutout switches one of the motors will be 
stopped. But this is all that this one accumula- 
tor can do. It will probably pass the second 
switch, but this will not stop the other motor. 
The second motor cannot be disconnected until 
the second accumulator rises completely to the 
top. For this reason the accumulators are sure 
to be at the top of their travel and have the 
maximum energy stored when the motors stop. 

The switchboard is so arranged that either 
motor can be connected through either set of 
switches. This allows a single motor to be oper- 
ated separately if necessary. During light loads 
this is done, one motor being used one day and 
another the second day so that the maintenance 
on the three pumps will be somewhat equalized. 


POSTERS CARRY “SAVE COAL” MES- 
SAGE TO INDUSTRIAL PLANTS. 


To further its “Save Coal” campaign, the Chi- 
cago Association of Commerce has had several 
thousand posters printed in red and black to dis- 


TLL SAVE THIS 
~SHOVELFUL 


WAGES STOP WHEN 
INDUSTRIES STOP 
WE MUST SAVE COAL 


Effective Method of Calling Attention to Coal 


Conservation. 
LAJ 


play in engine rooms of industrial plants through- 
out the city. A reproduction of the poster is 
presented herewith. It is anticipated that this 
drive will lead to the saving of many tons of fuel 
within the next few months. 


JAPANESE ELECTRIC COMPANIES TO 
CONSOLIDATE. 


The decision on the part of three electric plants 
in Japan to amalgamate as a joint-stock com- 
pany, capitalized at 100,000,000 yen (approxi- 
mately $50,000,000) has been announced. It 1s 
further proposed that two other power companies 
be included in this consolidation, which amalga- 
mation would be the complete merger of big 
power-supply companies in the western part cf 
the main island of Japan. 


November 13, 1920. 
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EDITORIAL COMMENT 


Selling Service 

A cleverly worded story advertising the utiltiy 
of a line of ventilating blowers speaks of good 
ventilation as an invisible part of a business 
transaction in a department store. Truly, good 
ventilation does contribute much to the comfort 
of both employe and customer in a business house, 
but ventilation is only one item in the total in- 
visible portion of every transagtion. The sum 
total of all the invisible elements make up what 
1s commonly termed service. 

Service, or the invisible part of the transaction, 
is one of the major elements upon which the 
present success of the electrical industry has been 
built, and it is only by the maintenance of this 
service idea that the industry can continue in 
good favor and reach the fullest development. 
Service has its place in every branch of the in- 
dustry and in every detail of each branch. The 
idea is worked out in one detail in examinations 
given to new operators coming into the organiza- 
tion of a large central-station company. Each 
one is required to say in response to an appro- 
priate question, “I work for a public-service cor- 
poration,’ and he must say the words “public” 
and “service” with particular emphasis. Other de- 
tails of the examination are arranged to impress 
upon the mind of the new operator the important 
fact that he must maintain the service every 
minute of his time on duty if it 1s humanly pos- 
sible to do so. 

With central-station companies making every 
effort to supply the customer with service, it is 
easier for the contractor or dealer to gain the 
good will of the public, and his customers in par- 
ticular, by co-operating in the service idea. With 
the lines always alive and ready for use, the iron 
toaster or washing machine is also always ready 
to respond to the desires of its owner, provided 
it 1s in good condition itself. 

The customer with his desire for one service 
well satished, by the laws of economies becomes 
a prospective customer for a new service. But if 
the original want was not fully and properly 
taken care of, and remains unsatisfied, it is only 
a source of trouble and discontent instead of 
serving as an introduction for a new and easy sale. 

In other words, satisfaction creates new de- 
sires and new needs, and new needs create new 
business, with its opportunity for new satisfac- 
tion. The chain is continuous as long as it is 
not broken by failure to include the invisible por- 


tion with the customer's purchase of goods that 
are real and tangible. The customer may not see 
this invisible element and probably does not know 
what all it contains, but the contractor or the 
dealer knows what it is and knows how to de- 
liver it with each sale if he is awake to the op- 
portunities of his business. The logical pro- 
cedure is to sell satisfaction, each one in his own 
field, and maintain the progress of the industry. 
If it is ventilation that is needed, or if a fuse 
needs attention, give the ventilation and renew 


the fuse, and let the reward come.in the pros- 


perity that is bound to follow satisfactory service. 


N. E. L. A. Publicity Work 


Ambitious plans for the popularization of the 
use of electricity were announced as part of a 
publicity campaign inaugurated a month or so 
ago by the National Electrical Light Association. 
These plans include a wide distribution by mem- 
ber central-station companies of a series of book- 
lets giving simple but pertinent facts about elec- 
tricity and its use. There is no doubt but what 
the public is uninformed and misinformed as to 
these matters. The booklets, which are construc- 
tive to a marked degree, will do much to allay 
the fears and suspicions with which the public 
views electricity and all that is connected with it. 

Perhaps the mystery that has always been at- 
tached to electricity has been responsible, in a 
measure, for the attitude that the layman has 
assumed toward central-station companies. It is 
only natural to suppose that he should be sus- 
picious, for, in many cases, his only dealings with 
the company are to receive monthly lighting bills 
stating that he owes so much money for so many 
kilowatt-hours, a unit quite unknown to him. 
Bills are not welcome missives, especially when 
all the terms in them except the amount of money 
are couched in unfamiliar terms. 

It cannot be expected that the layman will go 
much out of his way to learn facts and figures 
about electricity, but no doubt the average con- 
sumer is enough interested to exhibit some con- 
cern if they are presented to him in an attractive 
and understandable manner. Wide circulation of 
the booklets, such as contemplated by the Na- 
tional Electric Light Association, will lessen the 
opportunity for misunderstandings and disprove 
many false impressions that have existed about 
the central-station industry and its service to the 
public. 
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THE WEEK’S NEWS 


Reports of Important Meetings, Developments and Other Happenings of the Electrical 
Industry and Its Allied Interests 


ELECTRICAL ENGINEERS WILL MEET 
NEXT WEEK. 


Four Papers on Lightning Protection to Be Pre- 
sented at Nov. 12 Meeting of American 
Institute in Chicago. 


The American Institute of Electrical Engineers 
will hold its 365th meeting Nov. 12 in Chicago 
under the joint auspices of the Chicago Section 
and the Protective Devices Committee. The 
Electrical Section of the Western Society of En- 
gineers will participate in the gathering. The 
technical session, at which four papers will be 
presented on the subject of “Lightning Protec- 
tion,” will be held at 7:30 p. m. at the City Club, 
315 Plymouth court. This session will be pre- 
ceded by an informal reception at 5:15 p. m. and 
an informal dinner, also at the club rooms, at 
5:45 p. m. The rooms of the Western Society 
of Engineers, 1735 Monadnock block, have been 
designated as Institute headquarters, where the 
board of directors and various committees will 
hold their meetings during the afternoon. 

The papers to be presented at the technical ses- 
sion are: “Lightning Arrester Spark Gaps— 
Part II,” by C. T. Allcutt, Westinghouse Electric 
& Manufacturing Co.; “Life and Performance 
Tests of O-F Lightning Arresters,’ by N. A. 
Lougee, General Electric Co.; “Studies in Light- 
ning Protection on 4000-Volt Circuits—Part II,” 
by D. W. Roper, Commonwealth Edison Co., and 
“Electrostatic Condensers,” by V. E. Goodwin, 
General Electric Co. 


TO INVESTIGATE QUESTIONS ON IN- 
DUCTIVE INTERFERENCE. 


Engineering Department of N. E. L. A. to Assist 
Members in Developing Rules Covering 
Power and Signal Circuits. 


W. J. Canada, representing the engineering 
department of the National Electric Light Asso- 
ciation, 1s on a trip through the western states 
investigating and discussing with representatives 
of member companies certain phases of inductive 
interference, overhead line strength and similar 
matters. He is also conferring with member 
company officials and engineers regarding cur- 
rent local problems and commission activities 
along these lines. 

Several public service commissions are con- 
sidering the adoption of rules governing induc- 
tive interference and it appeared essential that 
N. E. L. A. members be prepared to assist in 
securing rules as well balanced as possible in 
their requirements upon power circuits on one 
hand and upon signal circuits on the other hand. 
The development of such rules will require con- 
siderable study, since the only rules now available 


are those of the California Railroad Commis- 
sion, which are largely limited to the considera- 
tion of detailed requirements on power circuits. 
In a recent North Dakota case, where the state 
commission was obligated by law to put into 
effect within a specified period rules governing 
inductive interference, the only practicable 
course was to use the California rules without 
change, in preference to adopting certain pro- 
posed modifications of these rules, which would 
have made them considerably more burdensome 
to power companies if adopted. Similar situa- 
tions are arising with regard to safety rules, and 
the association considers it desirable to determine 
upon a uniform policy for dealing with such sit- 
uations and upon generally satisfactory require- 
ments which will not be unduly burdensome. 


PUBLIC UTILITY SITUATION FROM 
INVESTORS’ STANDPOINT. 


National City Co. Gives Data on Electric Light and 
Power Companies—Recommends Utility Securi- 
ties to Public as Good Investment. 


At the recent convention of the Investment 
Bankers’ Association of America, O. B. Wilcox, 
chairman of the Committee on Public Service 
Securities of the National Electric Light Asso- 
ciation, presented some pertinent facts on utility 
conditions. As a result a resolution was adopted 
by the Investment Bankers’ Association to the 
effect that there should be co-operation between 
the investment bankers and the owners and oper- 
ators of utilities, regulating bodies, etc., in order 
that expansion may be made. 

In line with that idea the National City Co. of 
New York City has seen fit to make the follow- 
ing statement in a recent bulletin: 


The passing era of high prices imposed severe hard- 
ships on public utilities. Their rates were generally 
determined by state, municipal or other regulatory 
authority, which, in many cases, did not promptly rec- 
ognize the needs of the hour. The period was one of 
test and trial, and public utilities as a whole performed 
most creditably. Public service commissions and munic- 
ipalities have in a large majority of cases now allowed 
increases in rates in conformity with advancing costs 
Generally speaking, the position of most electric light 
and power companies is sound, and, in many instances, 
through strong, efficient management, is better than at 
any other time in their histories. Many of the gas and 
electric railway companies which suffered to a greater 
extent on account of the increasing tendency of labor 
and material prices, have recently been able to adjust 
their rates and are on the upward trend. The growth 
of our cities, the stable character of the business of 
public utility companies and public recognition of the 
necessity of increased rates, speak well for the future 
of these properties when soundly financed. 

In the light and power field the growth of our coun- 
try and the new uses to which electricity is constantly 
being applied promise an attractive future for the public 
utility companies generating and contributing current. 
It is estimated that 14,000,000 homes in the United 
States have not as yet been supplied with electric light. 
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The builders await the earliest opportunity to catch up 
with the vast number of homes which must be built to 
offset the suspension in construction occasioned by war 
conditions. This, in itself, offers a great field for the 
development of the electric light business. Many homes 


also use power, and the application of electric energy . 


to household appliances and to uses on the farm is a 
constantly growing feature of the business.. 

Power, generated in central stations and used in mo- 
tor-driven machinery, is the twentieth century method 
of economical plant operation. Gradually, electricity 
has supplanted steam and other motive power, and today 
the great manufacturing concerns, and the thousands of 
factories occupying loft buildings depend upon it for 
motive power. Large central stations have demon- 
strated their ability to produce and distribute light and 
power at such an economical unit cost that their position 
is permanently assured. When such stations are of 
efficient type and particularly when operated by water 
power, the current is produced at a. minimum cost and 
under most favorable conditions. | 

In a year marked by acute labor situations and serious 
delays in transportation, the electric light and power 
business has gone steadily forward. Reports show that 
during the first six months of 1920 this business in- 
creased 23%. Increased trafhc, due largely to growth 
in population, and increased rates are steadiy improving 
the position of many of the traction companies. Fifty 
companies, reporting to the American Electric Railway 
Association, show an increase of about 20% in their 
passenger revenue for the first six months of 1920. 
Net earnings of these roads also increased 12%. There 
was an improvement in the number of passengers car- 
ried and rates have also been increased so that these 
companies are now receiving an average 7-cent fare, 
while in 1919 they received but 6.1 cents. 

Discriminating investors are now analyzing the public 
utility situation. Such analysis should repay the in- 
vestor through strong security and liberal return from 
well-selected public utility issues. New capital is re- 
quired in every branch of the public utility field, and this 
company seeks to bring to the attention of investors 
securities which have been purchased after careful in- 
vestigation and which, in our judgment, justify high 
confidence. Before the war public utility securities 
issued by corporations of undoubted strength and based 
on strong values and earning power were sold on a 
basis to yield around 5 to 5%%. Now, with largely 
increased values and increased demand for the output, 
the same class of securities can be bought on a basis 
to yield from 7 to 8%. 


COMMITTEES ON UTILITY INFORMA- 
TION NOW AT WORK. 


In connection with the appointment of various 
state committees on public utility information, 
mention of which was made in last week’s issue 
of ELECTRICAL REVIEW, it is announced that a 
committee has been formed in Oklahoma and 
will be conducted under the auspices of the Okla- 
homa Utilities Association, with H. A. Lane, sec- 
retary of that association, as director. A com- 
mittee is just being completed in Arkansas, with 
A. G. Whidden, Pine Bluff, as director. Com- 
mittees are now actively at work in Illinois, Indi- 
ana, Kentucky, Nebraska, Ohio and Missouri. 


TO GET CHAMBERS OF COMMERCE 
TO AID UTILITIES. 


Copies of a set of resolutions calling attention 
to the fact that development of community life 
and prosperity of public utilities go hand in hand, 
that good service can be had only by payment 
of adequate rates, that increased costs have com- 
plicated the problems of utilities, and that the 
public should co-operate to the extent of being 
willing to pay fair rates for the service rendered 
have been sent by the Indiana Committee on Pub- 
lic Utility Information to each public utility 
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within the state, with the suggestion that the ex- 
ecutives of public utilities in each community 
which has a chamber of commerce take up with 
that organization the question of securing the 
adoption of the resolutions. 

Copies of a similar resolution adopted by the 
Chamber of Commerce of the Borough of 
Queens, N. Y., have been forwarded by the Na- 
tional Electric Light Association to all member 
companies and to state committees on public util- 
ity information, with a suggestion that every ef- 
fort be made throughout the country to have 
chambers of commerce take similar action. The 
desirability of making a national movement in 
this direction is being emphasized. 


MUNICIPAL ELECTRICIANS MEET IN 
NEW ORLEANS. 


Co-operation and Standardization Among Many 
Topics Discussed at Twenty-Fifth Con- 
vention of Association. 


Subjects of interest to city electricians and 
police and fire-alarm superintendents were fea- 
tured at the twenty-fifth annual convention of 
the International Association of Municipal Elec- 
tricians, held in New Orleans, La., Oct. 19-22. 
The delegates were welcomed to the city by 
Mayor Martin Behrman, who hailed them as dis- 
ciples of Edison, the response being made by 
C. E. Diehl, Harrisburg, Pa., former president 
of the association. 

In his annual address President Robert J. Gas- 
kill, Fort Wayne, Ind., referred to the spirit of 
unrest prevalent in many sections of the country, 
and came out strongly for the combating of rad- 
icalism in all its forms. He referred to the re- 
newed activity in municipal electrical circles fol- 
lowing the period of the war, stating that many 
cities are combining all their electrical affairs 
under the city electrician’s direction. 

William S. Boyd, Chicago, secretary of the 
Western Association of Electrical Inspectors, 
who spoke on the “Vital Importance of Volun- 
tary Association,” said there are times when 
everything is being subjected to a most searching 
analysis and that service is the keynote of suc- 
cess today. The days of inefficiency are num- 
bered, the main essential of service is work, co- 
operation being the chief slogan of efficient ser- 
vice. The transcontinental wire-using corpora- 
tions are alert’ to the advantages of establishing 
uniform requirements for pole-line construction 
throughout the country, Mr. Boyd declated in 
referring to matters electrical, which meant 
nation-wide co-operation. He was of the opinion 
that the association had not shown the vigorous 
growth it should and urged more co-operation 
on the part of the entire membership with that 
end in view. It is necessary to promote uni- 
formity in the interpretation of the rules of the 
National Electrical Code and the rules for sig- 
naling systems, which means much for the safety 
and well-being of the public. In closing he said: 
“I am sure you feel that our association must 
endure and we pledge ourselves to the motto of 
‘work applied to service and made effective in 
co-operation.’ ” 

A paper on “Rubber Insulation” was read by 
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Daniel J. Morgan, Hazard Manufacturing Co., 
following which there was discussion as to the 
relative merits of rubber and paper-covered 
cables. 

“Fire Alarm Boxes vs. the Telephone as a 
Means for Calling Fire Departments” was the 
subject of a paper read by A. L. Duckett, Ashe- 
ville, N. C., which gave the advantages of fire- 
alarm systems over telephone alarms. In the 
discussion that followed, C. F. Maulin, Gamewell 
Fire & Police Telegraph Co., referred to strikes 
of telephone employes and the fact that telephone 
exchanges are sometimes destroyed by fire. He 
also stated that fire-alarm telegraph systems are 
usually automatically operated and are seldom 
affected by external troubles. 

There was considerable discussion, led by J. 
W. Kelly, Jr., Camden, N. J., on a revision of 
fire-alarm installation rules, following a report 
of the signaling committee with reference to 
auxiliary alarm systems. Mr. Kelly suggested 
the installation of special master boxes in large 
industrial plants and the discontinuance of the 
use of street boxes as master boxes. He favors 
an auxiliary system in all factories and large 
buildings. Robert Moran, Memphis, Tenn., 
spoke for the supervision of all auxiliary systems 
by fire-alarm superintendents, with a uniform 
set of rules from the National Board of Fire 
Underwriters to govern such systems. 

A paper by Dr. E. B. Rosa. Bureau of Stand- 
ards, Washington, D. C., on the “Scientific Work 
of the Federal Government,” was read by WUL. 
Potts of Detroit. It dealt with the activities of 
the government along scientific lines during the 
war. 


STANDARDIZATION COMMITTEE REPORTS PROG- 
RESS. 


The report of the standardization committee, 
presented by R. A. Smith, Norfolk, Va., was not 
made in full. Work is being done on Class D, 
which will contain recommendations for public 
lighting on thoroughfares, boulevards and “white 
ways,” showing the prevailing practice. 

C. K. Ahearn, Waterbury, Conn., read a paper 
on “Emergency Signaling in Connection with 
Fire Department Running Cards,” in which he 
referred to the various kinds of signals used to 
attract the attention of patrolmen while on their 
beats, with special reference to the flashlight and 
horn and their uses in police departments. 

A paper on “Joint Construction of Pole Lines” 
was read by H. B. Gear, distribution engineer of 
the Commonwealth Edison Co., Chicago. He 
stated that the joint use of poles has become a 
standard practice between telephone and electric 
companies in many cities where both maintain 
distribution plants. A detailed explanation of 
the advantages of joint construction of such lines 
was given. 

A paper by F. H. Findley, switchboard sales 
engineer, Western Electric Co., on “Private 
Branch Telephone Exchanges in Connection with 
Police Signaling,” was in the nature of a history 
of the rise of the telephone from its earliest 
days. Mr. Findley went into detail on the vari- 
ous uses to which telephones are put, with spe- 
cial reference to police-signaling systems. 

A description of the municipal lighting plant 
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in Fort Wayne, Ind., was given by George L 
Smith of that city. E. E. Salisbury, police-signal 
engineer of the Gamewell Fire & Police Tele- 
graph Co., read a paper on the “Installation and 
Care of Police-Signal Systems.” Claude Con- 
vers, San Antonio, Tex., gave a demonstration otf 
the proper method of pulling a fire-alarm box. 
J. Tyler Greene, Toledo, O., read a paper on 
“The Adequacy and Relative Economic Position 
of Municipal Fire Alarms,’ which was illus- 
trated by a map of Toledo, on which was shown 
the location of fire and police-signal stations 
there, with special reference to the many fire 
hazards in existence in that city. Lyman E. 
Reed, New Orleans, presented a paper on “Pan- 
elboard Construction Relative to the Position of 
Switch and Fuse.” 

There was considerable discussion as to the 
advisability of giving superintendents of fire and 
police-signal systems entire authority over their 
systems. It developed that this was largely a 
matter of local conditions, as in many of the 
smaller cities the fire chief has charge of the fire- 
alarm telegraph. In the larger cities where the 
superintendent cf fire alarm is a separate otħcial. 
it was shown that in most of them the fire chief 
and fre alarm superintendent work in harmony. 
It developed that in some instances there had 
been some confusion with regard to the proper 
handling of signal systems, but the convention. 
generally speaking, favored giving the fire-alarm 
superintendent entire authority in his depart- 
ment, with the provision that he should work in 
harmony with fire-department ofħcials. 

The officers elected are as follows: President, 
R. C. Turner, Atlanta, Ga.; first vice-president, 
Dr. C. P. Steinmetz, Schenectady, N. Y.: second 
vice-president, William P. Briggs, New Bedford, 
Mass. ; third vice-president, J. L. Caldwell. Colo- 
rado Springs, Colo. ; fourth vice-president, D. R. 
Snider, Augusta, Ga.; secretary, Clarence R. 
George, Houston, Tex.; treasurer. William C. 
Crane, Erie, Pa. Executive committee, A. L. 
Duckett, Asheville, N. C., chairman: E. H. Benz. 
West New York, N. J.; G. P. Allen, Jackson- 
ville, Fla.; Wiliam G. Dey, Louisville, Ky.: 
Claude Convers, San Antonio, Tex.; Charles K. 
Ahearn, Waterbury, Conn. ; Walter Dilzell, New 
Orleans, La.; L. P. Sandiford, Savannah, Ga.: 
George L. Smith, Fort Wayne, Ind., and Frank 
K. Shinnen, Atlantic City, N. J. 

It was decided to hold the 1921 convention at 
Colorado Springs, Colo. 


TORONTO ELECTRICAL MEN HEAR 
ADDRESS ON CO-OPERATION. 


Before a large and enthusiastic gathering of 
representative electrical men of Toronto, Canada. 
among whom were officials of the Ontario Hydro- 
Electric Co., Toronto Hydro-Electric Co., To- 
ronto & Niagara Power Co., Canadian General 
Electric Co. and Bell Telephone Co., and jobbers. 
contractors and dealers, at a luncheon of the 
Toronto Electric Club on Oct. 29, James M. 
Wakeman, general manager of the Society for 
Electrical Development, spoke on “Co-operation 
Within the Industry.” He talked of the results 
brought about by the activities of the society and 
other co-operative movements, particularly em- 
phasizing the great success with which the elec- 
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trical pages are meeting throughout Canada and 
the United States, and stating that similar pages 
were beginning to appear in the newspapers of 
England and Scotland. 

The necessity of keeping up the work of edu- 
cating the public to an appreciation of electrical 
service and the importance of the public utilities 
were explained at length. The address brought 
forth expressions of enthusiasm despite the fact 
that the local conditions in Toronto are such that 
the power companies are unable to meet the de- 
mands made upon them for service and will con- 
tinue to remain in this state until the Chippewa 
Falls development is completed next year. 


STANDARD CONSTRUCTION OF RUR- 
AL TRANSMISSION LINES. 


Realizing the immediate necessity for standard 
specifications in the construction of rural trans- 
mission lines, the overhead lines committee of 
the Technical Section, National Electric Light 
Association, has appointed a committee, with J 
M. Drabelle, Iowa Railway & Light Co., Cedar 
Rapids, Ia., as chairman, to investigate condi- 
tions and report definite recommendations. The 
committee discussed the changed conditions re- 
garding pole supply and agreed that steps should 
be taken to bring about a revision of pole speci- 
fications, which, it was pointed out, have not been 
revised since 1007. It was stated that since that 
time conditions have changed so that it is often 
necessary for companies to transport poles from 
great distances or to use lighter poles which in 
previous years would have been rejected. 


SEND ELECTION RETURNS BY WIKE- 
LESS TELEPHONE. 


An innovation in receiving and transmitting 
election returns by wireless telephone within a 
radius of 300 miles of Pittsburgh was inaugu- 
rated this year by the Westinghouse Electric & 
Manufacturing Co. and its subsidiary, the Inter- 
national Radio Telegraph Co. The returns were 
received direct from an authoritative source and 
sent broadcast by a wireless telephone stationed 
at East Pittsburgh, Pa. Receiving stations of 
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almost any size or type were enabled to catch the 
messages within the radius by means of a crystal 
detector, a tuning coil, a pair of telephone receiv- 
ers and a small aerial. By a two-stage amplifier 
the operator was able to attach his receivers to 
a phonograph so that messages could be heard 
anywhere in a medium-size room. 


INTERNATIONAL GENERAL ELEC- 
TRIC CO. HOLDS CONFERENCE. 


Representatives of Associated Companies from Vari- 
ous Countries of World Attend First 
General Meeting. 


The first general conference ot the Interna- 
tional General Electric Co. was held at Briar- 
chff, N. Y., delegates from the company and 
associated organizations located in different 
countries throughout the world being present. 
President Gerard Swope presided at the meet- 
ings, a number of which were held during the 
week. 

A dinner in honor of the representatives of 
the associated companies was given by the parent 
company at the Plaza lotel, New York City, 
Friday evening, Oct. 29, at which 200 were pres- 
ent. President Swope, after expressing his ap- 
preciation of the attendance at the conference 
and the pronounced success of its deliberations, 
introduced C. A. Coffin, chairman of the board 
of directors of the General Electric Co., who 
presided during the speaking. Others who ad- 
dressed the meeting were Ex-Secretary of Com- 
merce William C. Redfield, Eugene Meyers, Jr. ; 
Newcomb Carlton, president of the Western 
Union Telegraph Co., and J. W. Kirkland, Jo- 
hannesburg, Africa. Officials of the General 
Electric Co. who were present included President 
Ie. W. Rice, Vice-Presidents J. R. Lovejoy, 
Owen D. Young and C. E. Patterson, Treasurer 
Henry W. Darling and others. 

The delegates from foreign countries who at- 
tended the conference were: 

Lt.-Col. Frederic Nicholls, president and general 
manager, and A. E. Dyment, vice-president and chair- 
man of the board of directors, Canadian General Elec- 


tric Co., Ltd.; M. T. McGovern, director general, 
Compania Electrica General de Cuba: M. V. V. Stewart, 


Delegates of International General Electric Co. and Associated Companies at Dinner Given by Parent Company, Hotel 
Plaza, New York City, Oct. 29, at Which President Gerard Swope Was Chairman, and C. A. Coffin, 
Chairman of Board of Directors of General Electric Co., Was Toastmaster. 
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managing director, Mexican General Electric Co.; 
W. A. Reece, president, General Electric Sociedad 
Anonima, Argentina; President J. P. Grace, D. F. Igle- 
hart, G. H. Coe, J. H. Torrens and J. W. Ellis, repre- 
senting W. R. Grace & Co. in Bolivia, Chile, Ecuador 
and Peru: W..V. B. Van Dyck, president, General 
Electric Sociedade Anonyma, Brazil; Robert Wessel- 
hoeft and F. H. Poor, Colombia and Venezuela; J. W. 
Kirkland, managing director, South African General 
Electric Co., Ltd.; Wilhelm-Meyer and H. H. Arnold, 
representing Anderson, Meyer & Co., China; H. E. 
Page, managing director, China General Edison Co., 
Inc.: W. M. States, manager, Shanghai office, Interna- 
tional General Electric Co., Inc.; H. E. White, Cal- 
cutta office, and R. C. Palmer, Bombay office, British 
Thomson-Houston Co., Ltd.; T. Isono, F. Ohashi and 
T. Nishioka, Shibaura Engineering Works, Japan; Gi 
E. Randall, Y. Shimidzu and M. Nakamura, Tokyo 
Electric Co.. Ltd.; A. W. Kendall, managing director, 
Australian General Electric Co.; E. W. Ackland, man- 
aging director, National Flectrical & Engineering Co., 
New Zealand; Pierre Boty, administrateur-delegue, 
Socicte d’Electricite et de Mecanique, Belgium; B. F. 
McMurtrie, manager of export department, and H. G. 
R. Rowe, contract department, British Thomson-Hous- 
ton Co., Ltd.; W. C. Lusk, manager of London. office, 
and H. A. Lingard, lamp sales division of London 
office, International General Electric Co., Inc.; Max 
Koch, director of commercial service, and Jean Canivet, 
resident engineer, Compagnie Francaise Thomson- 
Houston; E. A. Carolan, general European representa- 
tive, International General Electric Co., Inc.; G. L. F. 
Philips, managing director, N. V. Philips Gloeilampen- 
fabrieken, Holland; S. A. Trone, resident representa- 
tive, Wseobshtchaia Electritcheskaia Kompania, Russia. 


ELECTRICAL DEVICES TO BE SHOWN 
AT BOSTON EXPOSITION. 


Arrangements are being made by electrical in- 
terests in Boston to hold a “Home Beautiful” 
exposition in that city April 16-30. Everything 
electrical, from the big range down to the tiny 
doorbell ringer, will be included in the many ex- 
hibits. It is announced that the floor space of 
the Mechanics building will be covered with hun- 
dreds of exhibits from makers of all kinds of 
devices used in the modern home. The main 
idea of the exposition is to teach efficiency to the 
general public and to show how much easier the 
housework can be done by the use of the elec- 
trical devices. 


SOUTH BEND CHOSEN FOR INDIANA 
ASSOCIATION MEETING. 


The Indiana State Electrical Contractors and 
Dealers’ “Association will hold its annual meeting 
in South Bend, Ind., Dec. 1-2. Addresses will 
be made by W. L. Goodwin, General Electric Co., 
and S. A. Chase, Westinghouse Electric & Man- 
ufacturing Co. Entertainment features of the con- 
vention will consist of a trip through the plant 
of the Studebaker Corp. and a visit to the Uni- 
versity of Notre Dame. 


RADIO ENGINEERS AND ELECTRICAL 
SOCIETY TO MEET. 


A joint meeting of the Institute of Radio En- 
gineers and the New York Electrical Society will 
be held Nov. 10 in the Engineering Societies 
building, 29 West 30th street, New York City. 
A paper on “Central Stations for Radio Com- 
munication” will be presented by E. F. W. Alex- 
anderson, chief engineer of the Radio Corp. of 
America. The plans for the establishment of 
radio super-stations will be described and inter- 


esting material presented relative to the proposed 
expansion in the scope of radio communication. 
The Liebmann memorial prize for 1920 will be 
awarded at the meeting. 


PUBLIC UTILITY COMPANY REACHES 
PEAK OF PRODUCTION. 


The Binghamton (N. Y.) Light, Heat & 
Power Co. reached its peak of production during 
September, the output being the highest in the 
history of the plant, with aggregate generation 
of 2,186,620 kw-hrs. This is a 50% increase 
over the power output of the corresponding 
month in 1919 and a 9.5% increase in the pro- 
duction of the previous month of August, 1920. 
The company is making rapid progress in the in- 
stallation of service lines at West Endicott, N. 
Y., for the housing developments of the Endi- 
cott-Johnson Co., manufacturer of shoes. It is 
anticipated that largely increased requirements in 
service demand will be evidenced within the next 
few months. 


AMERICAN ELECTRICAL DEVICES ON 
DISPLAY IN BELGIUM. 


American farm-lighting plants, washing ma- 
chines, heating appliances, storage batteries and 
wiring devices are in big demand in Belgium. 
Apparatus of this type was the feature of the 
recent commercial exhibition held at Brussels 
Park. The Societe d’Electricitie et de Mecan- 
ique, the leading organization for development 
of the utilities of the country, selected the wares 
that were shown from among the products of the 
leading manufacturers of Europe and America. 
Among those who visited the exhibits from the 
United States were several leading European en- 
gineers and representatives of industrial and 
agricultural societies. 


COMING CONVENTIONS. 


National Association of Railway and Utilities Com- 
missioners. Annual convention in the board room of 
the Interstate Commerce Commission, Washington, 
D. C., Nov. 9-12. 


_ American Institute of Electrical Engineers. Meeting 
in Chicago Nov. 12 under auspices of the Protective 
Devices Committee. Secretary, F. L. Hutchinson, 33 
West 39th street, New York City: ` 


Electric Power Club. Fall meeting. Hot Springs, 
Va., Nov. 15-18. Headquarters, Homestead Hotel. Sec- 


- retary, C. H. Roth, Adams and Loomis streets, Chicago. 


Electrical Supply Jobbers Association. Semi-annual 
meeting, Cleveland, Nov. 17-19. Headquarters, Hotel 
Cleveland. Secretary, Franklin Overbagh, 411 South 
Clinton street, Chicago. 


Southeastern Geographic Division of the National 
Electric Light Association. Annual convention, Miami, 
Fla., Nov. 16-19. Headquarters, Urmey Hotel. Secre- 
tary, Charles A. Collier, Atlanta, Ga. 


Jovian Order. Annual convention, St. Louis, Nov. 
25-26. Headquarters, American Hotel Annex. 


Indiana State Electrical Contractors and Dealers’ 
Association. Annual meeting, Squth Bend, Ind., Dec. 
a r F. H. Shumaker, 902 South Michigan street, South 

end. 


American Institute of Chemical Engineers. Winter 
meeting, New Orleans, La., Dec. 6-9. Headquarters, 
St. Charles Hotel. Secretary, John C. Olsen, Polytechnic 
Institute, Brooklyn, N. Y. 

Illinois State Electric Association. Annual conven- 
tion, Chicago, Dec. 9. Headquarters, Hotel La Salle. 
Secretary, R. V. Prather, Springfield, TI. 
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COMMERCIAL PRACTICE 


New-Business Methods, Policies, Rates and Kindred Central-Staticn Matters for the 
Man Engaged in Selling Electricity | 


GROWTH OF ELECTRIC INDUSTRY IN 
SOUTHERN CITY. 


Louisville Gas & Electric Co. Issues Booklet Show- 
ing 82 Years’ Record of Consistent Returns 
to Investor. 


The investment department of the Louisville 
(Ky.) Gas & Electric Co. is sending out to its 
customers a booket bearing the title “Your 
Fortune,” in which attention is called to the 


remarkable investment stability of the electric ` 


and gas industries of Louisville. The following 
paragraphs are quoted from the booklet: 

“Think of your school-book history and the 
year 1838—somewhere about the time of An- 
drew Jackson and somewhat before the Mexican 
war. Louisville was quite a city then, big 
enough for a gas plant, so a gas business was 
founded and citizens lighted their homes and 
cooked their meals in a new-fashioned way. In 
1882, Thomas A. Edison built the first steam- 
electric central station. It was in New York 
City, and Henry M. Byllesby, as a draftsman, 
prepared many of the plans. A few years later 
he installed the first lighting outfit in Louisville at 
the exposition. 

“From 1838 to 1920 is a long stretch of time 
—an interval of 82 years, during which the 
United States has gone through four wars and 
many panics—a period wherein the nation grew 
from a little raw republic to the most powerful 
and wealthiest in the world. Every day since 
they were started, the gas and electric industries 
have been steadily at work in Louisville. With- 
out them the city could not have grown. To 
build them up required the investment of large 
amounts of capital—more new money year by 
year as improvements and extensions had to be 
made to serve more and more people and in- 
dustries. Now comes the point to be remem- 
bered, during this long period of 82 years neither 
the Louisville Gas & Electric Co. of Kentucky 
nor its predecessor companies have ever failed 
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to meet the interest and principal of their bonds 
or failed to pay their preferred stock dividends, 
when preferred stock was outstanding.” 


-AROUSING COMMUNITY INTEREST IN 


UTILITY SECURITIES. 


Publicity Department, N. E, L. A., Issues Pamphlets 
on Electric Light and Power Industry for 
Security Holders and Others. 


As a part of the general good-will campaign 
inaugurated recently. by the National Electric 
Light Association, the publicity department of 
that organization, following conferences with the 
public service securities committee of the Invest- 
ment Bankers’ Association of America and the 
Public Relations Section executive committee of 
the National Electric Light Association, has com- 
piled four pamphlets on the electric light and 
power industry, copies of which have been mailed 
to all members of both associations. These 
pamphlets are designed for distribution to public 
utility securities holders and to any others who 
may be particularly interested in the central-sta- 
tion industry. 

The first pamphlet is addressed to “Mr. and 
Mrs. Citizen” and points out that the increasing 
use of electrical energy for lighting and power 
purposes necessitates a tremendous growth of 
the industry almost immediately. In order to 
develop the energy required to serve prospective 
consumers it is necessary that the utility com- 
panies be properly financed, and the present fa- 
vorable market price of electric light and power 
securities is cited as an inducement to the person 
of limited means to invest in such securities. 

The second pamphlet contains a message for 
“Mr. and Mrs. Securities Holder,” and explains 
how and why every citizen of a community has 
an interest in the prosperity of the- local electric 
light and ‘power company and of the industry 
generally. As the owners of electric utilities se- 
curities they are urged to study the conditions 
surrounding the central-station industry, this 
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Covers on Four Pamphlets Distributed by Publicity Depart ment, N. E. L. A., on Electric Light and Power Industry. 
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phase of the matter being touched upon in the 
third booklet of the series, which points out the 


soundness of the investment and makes the state- | 


ment that “you can build no better for the future 
than by putting your money in this growing busi- 
ness you control.” 

The stability of and the service rendered by 
the electric light and power industry is brought 
out in the fourth pamphlet, which is addressed 
to “Mr. and Mrs. Citizen.” The need for secur- 


ing money for extending the service to the mil- — 


lions of people who desire it is emphasized. This 
money must be raised by the sale of securities, 
which presents an opportunity to invest in low- 
priced, fully secured, high-earning power securi- 
ties. 

On the back cover of each pamphlet, the fol- 
lowing resolution, adopted Oct. 5 by the Invest- 
ment Bankers’ Association of America, is 
printed: | 


“Whereas, sound and constantly expanding public 


utilities are essential to the welfare and prosperity of ` 


the communities served; 

“Whereas, the conditions resulting from the war have 
increased the costs of utility operation and of new 
money required for expansion, and prevented the 
growth of utility service to meet the increasing require- 
ments of the public and of industry; 

“Whereas, there is a recognized shortage of electrical 
power and it is of vital importance to the industries 
of the country that means be found for providing addi- 
tional power supply; 

“Therefore, be it resolved, that it is the sense of the 
board of governors of the Investment Bankers’ Associa- 
tion of America that there should be co-operation be- 
tween the investment bankers and the owners and oper- 
ators of utilities and the regulating officials, in laying 
before the public full information respecting the vital 
importance of prompt and continuing expansion of all 
kinds of utility service, and in encouraging such utility 
regulation as will provide sound credit as the basis for 


_ financing, to the end that the investing public may pro- 


vide the necessary funds by investment in sound public 
utility securities ; 

“Be it further resolved, that copies of this resolution 
be sent to the governors: -and the regulating authorities 
of the several states.” | 


IMPORTANCE OF METER TESTING TO 
CENTRAL STATIONS. 


| 


Necessity for Periodical Meter Tests Pointed Out in 


Paper Presented Before Convention of Empire 
State Gas and Electric Association. 


By F. J. MurMann, 


Superintendent of Meters, Westchester Lighting Co., 
Mount Vernon, N. Y. 


Electricity is bought by the consumer in much 
the same way that he buys food, coal or other 
commodities which are sold according to stand- 
ard weights and measures. The difference lies 
only in the fact that electricity is invisible and 
must be measured by means which are not so 
clearly understood by the general public. In 
every well-governed community there is an offi- 
cial whose duty is to test the weights and meas- 
ures by which general commodities are sold. If 
the weights and measures are correct there is no 
injustice done to the buyer or seller. Further- 


more, the knowledge that means are being taken ' 
to provide accurate measurement instills confi- 


dence in the purchaser, which eventually benefits 
the merchant. 
On account of the nature of electricity and the 


Vol. 77—No. 19. 


fact that each consumer must have an individual 
measuring device, it is natural that the operating 
company should act as official tester. Although 
the method of testing electric meters differs 
somewhat from that used in testing weights and 
measures for other commodities, nevertheless the 
fundamental reasons for testing remain the same. 
From an economic standpoint the question of 
periodical testing of consumers’ meters is of vital 
importance to every electric company since the 
revenue depends upon meter registration. 

Many of the larger companies realize the im- 
portance of testing consumers’ meters: and this 
work is now a part of the daily routine. There 
are, however, some companies that lay great 
stress upon the efficiency of other parts of the 
system and apparently overlook the inaccuracy 
of their meters. Progressive companies by peri- 
odical testing will do their utmost to see that me- 


ters retain their ability to register accurately. 


Meters operate under more varied and exacting 
conditions than most other pieces of apparatus, 
and being mechanical devices the natural ten- 
dency for them is to run slow. In spite of this 
fact they are expected to register accurately for 
long periods of time with little or no attention. 


CoMPANIES CAN MAKE SAVINGS BY CORRECTING 
; | METERS. 


A company which has done little or no testing 
should be able to pay the expenses from the sav- 
ings made by correction of slow meters. It is a 
matter of record that the accuracy of meters is 
more important from the standpoint of the com- 
pany than it is from the standpoint of the con- 
sumer. Companies having thousands of meters 
in service for a number of years have found that 
approximately four times as many meters run 
slow as run fast. The consumer quite properly 
protects his interests by insisting upon having his 
meter tested when he suspects that he is paying 
for more than he receives. The company, hav- 
ing four times as much cause, surely ought to 
protect its interests by testing its meters. 

Another reason for testing meters is one which 
rarely receives any consideration. There is no 
doubt of the fact that the continued periodical 
testing of meters by the companies has done 
more than any other one thing to stimulate the 
efforts of the manufacturers to place upon the 
market a meter which has reached the present. 
standard of merit. If it were not for the fact 
that accuracy and reliability were the foremost 
requirements, meters might be sold on a purely 
commercial basis with the result that the present 
standard would be lower. 

Aside from the previously mentioned reasons, 
there is another one. This is its effect upon the 
mental attitude of the consumer.’ It has been 
pointed out that devices used for measuring elec- 
tricity are not clearly understood by the general 
public. It is natural for the public to mistrust 
that which is not clearly understood. It there- 
fore follows that the operation and accuracy of 
electric meters is looked upon with suspicion. 
The periodical testing of meters will do much to 
maintain the confidence of the consumer and will 
frequently prevent unjustified complaints in con- 
nection with bills. 


Nevember 6, 1920. 
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OPERATING PRACTICE 


Methods and Problems Embracing Operation and Installation of Power-Plant Equip- 
ment and the Distribution of Electrical Energy 


AUTOMATIC STOKERS ELIMINATE 
SMOKE FROM HOTEL PLANT. 


Following a considerable period of controversy 
with the municipal authorities, the McLure hotel 
in Wheeling, W. Va., installed a set of Jones 
stokers to reduce the smoke given off from the 
boiler plant. Smoke reduction was accomplished 
and, in fact, according to statements made in a 
local paper, smoking of the stack was entirely 
eliminated excepting for short intervals when 
firing conditions were being altered. 

In addition to eliminating the smcke difficulty, 
the stokers have effected a saving of approxi- 
mately 25% in the coal consumed, have elimin- 
ated much of the ash troubles besides reducing 
the amount of ash produced, and have generally 
improved operating conditions and reduccd oper- 
ating labor. The hotel management is more than 
pleased with the change from hand firing to 
automatic stokers. 


NON-INDUCTIVE AND OPPOSITION 
TESTING OF TRANSFORMERS; 


Temperature Rise Limits Genie: of Transformer 
and Other Kinds of Electrical 
Equipment. 


The actual load which may be carried by any 
piece of apparatus depends entirely upon the tem- 
perature rise under such load. A transformer 
which is to be loaded only three hours a day may 
carry a larger load than if it must operate con- 
tinuously. It is, therefore, important that the 
temperature rise be determined, especially when 
operating conditions are abnormal. The tests 
described below are those recommended by the 
Wagner Electric Manufacturing Co., St. Louis, 


Non 
Inductive’ 
Loed 
Low Voltage 
High Voltage 
Line 


Transformer Being Tested With Non-inductive Load. 


as being suitable for large and small trans- 
formers. 

When only a single unit of a given size is avail- 
able a temperature test may be made with a non- 
inductive load as shown in the accompanying 
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Adjustable Auto-Traunsformer 
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Circuits for Temperature Test of Transformers Connected 
in Opposition. 


illustration, the current being adjusted to full- 
load value by means of a bank of lamps or other 
suitable resistance units. The transformer should 
be allowed to run at this load for the desired in- 
terval of time, temperature readings being taken 
of the oil in its hottest part and also of the sur- 
rounding air. 

When it is desired to know the temperature 
of the coil rather than that of the oil, it 1s neces- 
sary to calculate the temperature by means of the 
resistance method. ‘The resistance in both the 
high and low-voltage windings is measured at 
the beginning of the test and before any load has 
been applied. These readings are repeated at the 
end of the heat test, and the temperature rise can 
be calculated as described in the standardization 
rules of the American Institute of Electrical 
Engineers. 

In making resistance measurements of large 
transformers, care should be taken to allow both 
the ammeter and voltmeter indications to settle 
down to steady values before the readings are 
taken. This may require several minutes, and each 
time the current is changed it is necessary to wait 
until the current has settled to its permanent 


4 


value. All resistance measurement must be taken | 


with great care as small errors in the resistance 
measurement may make very large errors in the 
determination of the temperature rise. 


TESTING LARGE TRANSFORMERS CONNECTED IN 
OPPOSITION. 


The non-inductive-load test 1s satisfactory for 
small units, but when large units are to be tested 
the cost of energy for testing becomes an impor- 
tant item. The opposition test is an economical 
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one for large units and employs two transform- 
ers of the same size and ratio. In this test nor- 
mal voltage is applied to the low-voltage windings, 
the voltage being adjusted by means of rheostats 
or auxiliary autotransformers. The high-voltage 
windings are connected so that the voltage of one 
winding opposes that of the other, and a voltage 
equal to twice the impedance voltage of either 
transformer is inserted in the high-voltage cir- 
cuit. It should be remembered that when the 
low-voltage windings are fully excited there is 
full voltage across the high-voltage windings 
although the resultant circuit voltage is zero, and 
precautions must be taken to avoid short-circuit- 
ing either secondary or making contact across the 
terminals with the hands or other parts of the 
body. The application of the full impedence 
voltage in the high-tension circuit will establish 
full-load current in both the high and low-voltage 
windings, and normal voltage applied to the low- 
voltage windings will produce full-load copper 
losses. 

Application of full voltage to the low-voltage 
windings will result in normal iron loss, and thus 
the two transformers will be subjected to normal 
operating conditions without taking their rated 
capacity from the source of supply. In fact, only 
power enough is taken from the lines to make 
up the total losses in the two transformers them- 
selves. . 


Metnop oF COMPUTING TRANSFORMER EFFICI- 
ENCY: FROM INPUT AND LOSSES. 


The input of a transformer is equal to the out- 
put plus the losses inside the transformer itself. 
These losses are made up of the core loss, which 
is constant for constant voltage under all load 
conditions, and of the copper losses which vary 
with the current or load. The efficiency of a- 
5-kw. transformer with a 50-watt core loss and 
copper losses of 25 watts at half load and 100 
watts at full load would be computed as follows: 

For full-load conditions, 

Efficiency = 5000/5000 + 50 + 100 = 97.1%. 
lor half-load conditions, 
Efficiency = 2500/2500 + 50 + 25 = 97.1%. 


RELATIONS OF THERMAL EFFICIEN- 
CY AND POWER-PLANT DESIGN. 


Limits of Size and Economy Discussed in Paper 
Before Municipal Electrical Association 
at Bradford, England. 


By I. V. ROBINSON. 


The upper steam-temperature limit has been 
gradually raised by improvements in boiler, pip- 
ing and turbine design to 650 or 700 deg. F. with 
a comparatively wide range of pressure obtained 
_ by varying the amount of superheat. Increase 
of pressure with a constant maximum tempera- 
ture, obtained by reducing the superheat, is advo- 
cated as giving a greater heat drop. This also 


results in greater steam density and therefore - 


allows smaller piping and fittings. Pressures 
of 500 lbs. per sq. in. with temperatures as high 
as 700 deg. F. are predicted for the near future. 
The lower or exhaust temperature is limited by 
considerations of the expense of maintaining 
high vacuums. 
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Saving low-grade heat has been attempted by 
heating the condensate to higher temperatures, 
using steam tapped from the main turbine, and by 
reheating the steam after partial expansion until 
the initial superheat is restored. Assuming that 
10% of the turbine steam is withdrawn at suit- 
able points, the condensate temperature might be 
raised by 100 deg. F. with a saving of about 1000 
b.t.u. per pound of tapped steam. With 23% of 
the steam tapped out the condensate temperature 
rise might be as much as 225 deg. F. The effect 
is a slight improvement in spite of the loss of 
efficiency in the low-pressure stages of the tur- 
bines. Saving of heat by reheating the partially 
expanded steam has been tried experimentally, 
but does not seem to offer much chance for com- 
mercial success. 


TURBINE S1zeEs LIMITED By TRANSPORTATION 
AND MECHANICAL DETAILS. 


The size of turbine discs is limited by trans- 
portation as well as mechanical difficulties, an 
examination of thermal and financial considera- 
tions indicating that about 30,000-kw. is the 
maximum desirable capacity for a single unit 
with plants of 180,000-kw. load and 240,000- 
kw. installed capacity. Electrically driven aux- 
iliaries, with a separate turbine-driven generator 
exhausting into a surface condenser, is thermally 
the most efficient of the various schemes of aux- 
iliary operation. Other methods give good re- 
sults and are sometimes advisable because of ex- 
isting circumstances. 

The material of which turbine blades are made 
is an item in maintaining the efficiency of the 
machine against loss due to wear and corrosion. 
For moderate steam velocities and stresses 
standard bronze is satisfactory, while 3% nickel 
steel is successful at higher velocities and 
stresses. In condenser-air-pump calculations it 
is customary to credit steam-ejector pumps with 
all the heat in the discharged steam which may 
be returned to the boiler in the feed water. 
However, it is shown that the usual boiler losses 
are involved in the raising of any steam and, 
therefore, all the heat is not reclaimed by con- 
densing the steam from the jets. It is suggested 
that a Willans line be drawn for the overall fuel 
consumption of the various units of the plant so 
that steam requirements may be predicted for 
various conditions. Discussions of the Willans 
line, and descriptions of its construction and use, 
were given in the May 1 and 15, 1920, issues of 
ELECTRICAL REVIEW. 


CONCESSON GIVEN FOR ELECTRIC 
TRAMWAY IN PERU. ° 


The Peruvian government has granted a 6o- 
year concession for the construction and opera- 
tion of a standard-gauge electric tramway which 
will run from Lima to La Punta, a distance of 
seven miles. The cars to be used will be of the 
storage-battery type. It is stated that the new 
company will have a capitalization of about 
$1,000,000, all of which has been subscribed by 
Peruvians. The names of the concessionaires, 
which have been furnished by Consul Roth, may 
be obtained from the Latin-American Division 
of the Bureau of Foreign and Domestic Com- 
merce. 


November 6, 1920. 
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CONTRACTING-CONSTRUCTION 


A Department Devoted to Various Problems Relating to the Installation, Operation and 
Maintenance of Electrical Equipment 


IMPORTANCE OF FILLING COM- 
POUND IN CABLE JOINTS. 


Fluidity and Other Characteristics Determine Ser- 
vices for Which Various Compounds Are 
Best Suited. 


In the average there is about one joint for 
every 300 ft of lead-covered underground cable 
in the various distribution systems throughout 
the United States. These joints, if not properly 
made, prove to be the weak links in the transmis- 
sion or distribution system on which they are 
installed. As a guide to the making of better 
joints, and so eliminating the weaker links of 
the system, the Standard Underground Cable Co.. 
Pittsburgh, Pa., has prepared a number of rules 
and given out valuable suggestions based on 
actual experience in the construction and main- 
tenance of underground joints. The following 
points relative to filling compounds have been ex- 
tracted from these rules and suggestions: 

Insulating compounds are used for filling 
cable joints, cable terminals and junction boxes 
thus excluding and replacing air and moisture 
which would induce discharges and eventual 
breakdowns between conductors and between 
conductors and the ground. Experience in the 
practical work of jointing, and constant experi- 
mentation to improve the qualities of insulating 
compounds, has shown that no compound can be 
made that will be equally well suited for all 
classes of service. Breakdowns are frequently 
caused by using good compounds that are not 
adapted to existing operating conditions, as well 
as by using inferior compounds. The charac- 
teristics which experience has taught a good in- 
sulating compound should possess are as follows: 
A good compound must attain great fluidity at a 


Results of Two-Hour Test of Two Insulating Compounds 
Susperded in Screen at 125 deg. F. 


moderate temperature in order that it may be put 
in proper condition for pouring by the use of an 
ordinary gasoline or kerosene furnace. It should 
not be so fluid as to run back into the abutting 


cable ends to any considerable extent at 135 to 150 


deg. F., at which temperature power cable sys- 


tems are operated for a considerable portion of 
the day. It should be free from brittleness even 
when more or less solid, possessing rather the 
elastic qualities of rubber in as high a degree as 
possible. This characteristic should be retained 


Illustration Showing Action of Compounds in Opened 
Joints. 


Joints A and D were filled with one compound and C 
and D with another. Joints A and B were exposed to 
temperature of 110 deg. F. for two hours. Joints C and D 
were exposed to temperature of 80 to 85 deg. for six weeks, 


at temperatures as low as 25 to 35 deg. F., as 
otherwise in winter weather, when repairs are 
being made in cold manholes, serious damage will 
be done to the joints by thoughtless workmen 
using the cable joints as ladders, or by striking 
them with hammers, ladders or other implements 
employed in subway work. A slight bending 
strain on a joint of this sort or a sharp blow will, 
when the compound is very brittle, almost in- 
variably result in the formation of thin thread- 
like cracks running from the inside of the lead 
sheath to the insulated conductor. These cracks 
form an easy passage for water in case, through 
faulty joints, it enters before the compound has 
been sufficiently heated to run together again. 
They also afford a vent through which, especially 
in high-voltage cables, electrical discharges will 
take place resulting in the ionization of the solid 
insulating material and an ultimate breakdown 
of the joint itself. 


ELECTRICAL PROPERTIES OF COMPOUND HAVE 
INFLUENCE ON UTILITY. 


A good compound should have a fair measure 
of specific-insulation resistance, although it need 
not be unnecessarily high. It should have a high 
specific-voltage resistance, and should have a 
comparatively low electrostatic capacity. It 
should have a low dielectric hystersis, or what 
is sometimes termed “power-factor” of the in- 
sulation, and should be capable of adhering 
strongly to metal parts such as lead, brass, iron, 
etc., and to such solid insulating material as 
paper, rubber, varnished cambric, fibre, slate and 
porcelain. 

In connection with this matter of desirable 
characteristics for compounds, it may be well to 
refer to a specific instance of improper use of a 
given compound for a definite purpose. A quo- 
tation from a letter written by a user of such a 


r 
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compound is perhaps the most convincing form 
of statement. It is as follows: “We have ex- 
perienced much trouble in using paraffine as its 
coefficient of expansion is so great that it is very 
troublesome, and also its melting point is so low 
that it runs down into the insulation of the cable 
in the heat of summer weather. In cases where 
we have used it with lead terminal heads it pro- 
duces a vacuum inside the head and collapses the 
lead against the insulation of the conductors.” 
A high coefficient of expansion is indeed some- 
what objectionable, but a moderate one must be 
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Insulation 


Diagram Showing Discharge Between Conductor and 
Cabie Sheath. 


accepted as unavoidable if the other desirable 
characteristics of a good insulating compound 
are obtained in anything like a satisfactory 
degree. 

The necessity for having compound which will 
keep its place in the joint can not be over-empha- 
sized. In many manholes the joints are some- 
what higher than the other part of the cable, and, 
where compounds of too light a base are used, 
there is almost always danger of the compound 
slowly moving away from the joint into the abut- 
ting cable end at the lower side, it being a pecu- 
liar characteristic of some compounds to flow at 
any temperature. In such joints, even when they 
appear very hard and brittle, the compound will 


be capable of flowing out of extremely small- 


openings, the rate of flow being dependent upon 
the pressure and temperature. This is well 
shown in the accompanying illustrations where 


one compound may be seen flowing even though | 


it is hard and brittle, while the other compound 
retains its elasticity to a degree and shows almost 
no sign of movement. 


Ozone Propucep WHERE Cracks ARE MADE 
IN COMPOUND. 
There is an additional reason, however, par- 


ticularly in high-voltage cable, why the joint must 
be kept full of compound. When various volt- 


— 


Joint Sheath Being Filled With Compound. 


ages are applied (starting with 1500 volts) be- 
tween the conductor and sheath of an ordinary 
Joint there will appear, when the experiment is 
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made in a sufhciently dark room, an electrical 
discharge accompanied by a glow of light where 
the metallic sheathing comes in contact with the 
cable insulation. This electrical discharge is of 
the corona or brush type, and with it there is 
given off considerable quantities of ozone, de- 
pendent in amount upon the thickness of insula- 
tion which separates the conductor and the 
sheath, upon the voltage applied and other fac- 
tors. This ozone is being produced in a manner 
similar to that which has been adopted for use in 
sterilizing water by oxidation of its vegetable and 
animal impurities. Its effect upon vegetable in- 
sulating material such as paper, fibre, varnished 
cambric, rubber, etc., is very deleterious and ulti- 
mate destruction of the insulation almost invaria- 
bly ensues where it is exposed to the action of 
newly produced or nascent ozone for any con- 
siderable time. So long as the edge of the sheath 
and the neighboring wall of cable insulation are 
thorougħly covered by insulating compound so 
that air is excluded there will be little or no de- 
terioration of the insulation at that point. The 
importance of keeping the joints and terminals 
on high-voltage cables thoroughly filled with suit- 
able compound is self-evident. 


MAKING PIPE BUSHINGS OF PIECES 
OF STANDARD PIPE. 


Sizes of Pipe, Drills and Reamers to Be Used When 
Regular Bushings Are Not Readily 
Obtainable. 


By W. F. ScHAPHORST. 


Many pipe fitters do not know that bushings 
can be made from standard pipe, or, if they do 
know it, they do not know the correct size of 
drill to use for tapping in each case. Since it 
has been difficult, recently, to get bushings or 
other fittings in the stores, it is believed that in- 
formation on this subject will prove of value to 
the contractor and the workman. The accom- 


TABLE SHOWING SIZE OF PIPE AND DRILLS TO 
USE IN MAKING BUSHINGS OF VARIOUS 
DIMENSIONS. 


Use This Size Use This Size Drill 


To Bush From of Pipe. or Reamer. 
44 -in. to M%-in..... 14 -in.® 21/64-in. (0.328) 
%-in. to %-in..... 3¢-in.® None 

14-in. to %-in..... %-in.t 2 1/64-in. (0.328) 
%-in. to %-in..... 4-in.t 27/64-in. (0.422) 
l-in. to %-in..... . 14-in.t 9/16-in. (0.562) 
%-in. to %-in..... 14-in.* 9/16-in. (0.562) 
%-in. to %-in..... ¥% -in.t 9/16-in. (0.562) 
%-in. to W-in..... ¥% -in.t 11/16-in. (0.688) 
1 -in. to %-in..... 1 -in.t 29/32-in. (0.907) 
1\%-in. tol -in..... 1%-in.¢ 1 \-in. (1.125) 
1%-in. to 1 -in..... 1%-in.f¢ 14%-in. ` (1.125) 
14%-in. to 1\%-in..... 144-in. 1 15/32-in. (1.468) 
2 -in. to 1%-in..... 2 -in. 1 23/32-in. (1.720) 
24%-in. to 2 -in..... 2%-in. 2 3/16-in. (3.187) 
3 -in. to 2%-in..... 3 -in. 2 9/16-in. (2.562) 
3146-in. to 3 -in..... 314-in. 3 3/16-in. (3.187) 
4 -in. to 3%-in..... 4 -in 311/16-in. (3.688) 


et 
4%%-in.7 4 3/16-in. (4.167) 


* Extra heavy. t Double extra heavy. 


44%-in. to 4 -in..... 


panying data covers all sizes of bushings that 
can be made from the ordinary sizes of extra- 
heavy and double-extra-heavy piping. 

To bush from a 4-in. to a %-in. pipe. a piece 
of 14-1n. extra-heavy pipe must be used. The 
pipe ts threaded, drilled out with a 0.328-in. drill 
(21/64 in.), tapped with a %-in. tap and cut to 
the proper length. Other sizes are made in the 
same manner, using the pipe, drills, etc.. as imdi- 
cated in the tabie. 
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NEW APPLIANCES 


Newly Developed and Improved Electrical and Mechanical Apparatus, Appliances, and Devices 


Now Being Placed on the Market 


Device for Changing Insulators 
on High-Voltage Lines. 


The Bush Electric Co., 6654 Broad- 
way, Cleveland, have announced the 
production of a device for changing 
dead-end disc insulators on high-volt- 
age transmission lines. The manufac- 
turer states that this tool was designed 
primarily for use in connection with 
the “Safety Staging,” recently men- 
tioned in this column, for changing in- 
sulators on live lines. It is equally 
well adapted for work on dead lines, 
however, and possesses many advantages 
over the present method involving the 
use of a come-along and blocks. 

The strain device consists of three 
beams made entirely of hard wood, 
which has been specially treated to 
withstand 100,000 volts for each 9 ins. 
of length. The vertical legs, A, are 
each made in two parts bolted firmly 
together at the lower. end, but spread 
apart sufficiently by means of space 
blocks to accommodate the main beam, 
B, at the upper end. Holes are bored at 
intervals in the main beam in order that 
the horizontal distance between the legs 
may be adjusted to correspond with the 
length of the insulator string, the con- 
nections being made by means of loose- 
fitting steel dowel pins. A steel plate, 
C, containing a V-notch is fastened on 
the inside of each leg for the purpose 
of holding the wire just beyond the 
strain clamp. 

The use of this device is clearly 
shown in the larger illustration. One 
leg is dropped down behind the cross 
arm. The other leg is detached from 
the main beam and then replaced with 
the wire passing through the notch as 
described above. By tightening the 
hand line at the lower ends of the legs 
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Strain Device Being Used While Chang- 
. ing Insulators. 


the strain is removed from the insula- 
tors allowing them to sag. The hand 
line is then secured and the insulators 
removed. An extra main beam is sup- 
plied with each outfit, and the two main 
beams may be bolted together in order 
to secure greater length in removing an 
extra long string of insulators, or for 
removing two strings on opposite sides 
of the arm at the same time. The pho- 
tograph shows linemen changing a 
string of strain insulators on a 33,000- 
volt line while working from a Bush 
safety staging. 

Among the numerous advantages 
claimed for this device are the follow- 
ing: The main beam is well above the 
insulators and, unlike a rope used for 
this purpose, does not bind on the 
discs when the wire is pulled up. The 
great leverage obtained by the arrange- 
ment of the legs allows even the long- 
est spans to be pulled up with little 
effort. The wood parts are all treated 
so that they cannot absorb moisture. 
This means that if a rain should com- 
mence after the insulators have been 
removed while working a line circuit, 
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| 
Strain Device for Holding High-Tension 
Wires. 


but before the replacement has been 
made, the men can leave the job as it is 
knowing that if a flash over to a 
grounded arm occurs the arc will dry 
the surface of the beam and break itself. 
The wood will not burn as a rope 
would under these conditions. This 
device can also be used to good advan- 
tage in changing suspension insulators 
on either a live or dead line. 


Von Schlegell Repelling-Arc 
Electric Furnaces. 


This type of melting and refining 
furnace, built by the Industrial Elec- 
tric Furnace Co., Chicago, operates 
directly on 220-volt circuits with- 
out transformers. The arcs ‘aré 
drawn, sustained and regulated by a 
balancing system that automatically 
gives inherent stability. It is built 
in sizes from 300 to 3,000 Ibs. per 
heat. Being suitable for melting and 
refining ferreous and non-ferreous 
metals, any metals that can be worked 
in a cupola, open hearth, air furnace, 
crucible or other e'ectric furnace can 
be treated in this furnace. 

In the smaller sizes it can be used 
to replace c'l furnaces in brass foun- 
dries, and is suitable for special tool- 


steel work or for making small cast- . 


ings, melting alloy for larger fur- 
naces, making metal patterns and for 
emergency or development work in 
large steel and gray-iron foundries. 
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Furnace With Electrodes in Place for 


Melting. 


On account of its versatility it is su- 
perior in many ways ‘to the cupola 
generally used in college foundries. 

The furnace consists in general of a 
refractory-lined shell or furnace body 
through the roof of which is sus- 
pended a heating element which can 
best be described as an electric-arc 
torch. This torch diffuses a large and 
intensely hot flame inside the furnace 
body. The shell is cylindrical in shape 
and is made of extra-heavy steel plate. 
This shell is mounted on a portable 
steel frame which makes special con- 
crete foundations unnecessary. A 
heavy rocker trunnion is mounted on 
each side and supports the shell on 
the frame, allowing it to lock after 
pouring. The furnace is tilted by 
hand, all mechanical tilting equip- 
ment having been eliminated in this 
design. One illustration shows the 
furnace in pouring position. When 
desired the furnace shell containing 
the molten metal can be lifted from 
the frame by a crane and conveyed 
to molds where pouring can be done 
direct from the furnace without the 
use of a ladle. 

This furnace is built in single-phase, 
three-phase and d-c. types. Two 
electrodes are used with single-phase 
or direct current, while with three- 
phase three electrodes are employed. 
These electrodes are held in place by 
a refractory sleeve which is so 
mounted that the sleeve and electrodes 
can be raised out of or lowered into 
the furnace, or can be swung aside 
to permit charging through the oper- 
ing in the top of the furnace. After 
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the furnace has been charged the elec- 
trodes and sleeve can be swung back 
to the center of the furnace and low- 
ered to within a few inches of the 
charge. Then the power is applied 
and the arc put in operation. The 
arrangement for raising and lowering 
the electrodes makes possible a double 
furnace system by which two furnace 
shells are used with only one set of 
electrical equipment. The two shells 
are placed close together so that the 
same set of electrodes can be raised 
from one shell and put into the other. 
With this arrangement one shell can 
be melting at all times while the 
other is pouring and being recharged. 
The metal recharged in this way can 
be preheated by the heat in the fur- 
nace, or it can be preheated by gas 
or oil fire before the electrodes are 
swung over from the other shell. 
This duplex operation increases ca- 
pacity, reduces floor space and tends 
to cut the cost of melting. 

The furnace is lined with an insulat- 
ing lining next to the shell. A gan- 
ister lining, mixed with fire clay and 


Von Schiegell Electric Furnace in Pour- 
ing Position. 


glutrin, is next rammed in place with 
air rammers, making an inexpensive 
lining. If desired, of course, car- 
borundum sand can be used instead 
of ganister. For basic operations a 
lining of magnesite and dolomite, with 
a small amount of basic slag and non- 
anhydrous tar for a binder, is used. 
The roof is made of fire-clay brick. 
using only 18 brick of the standard 
size always carried in stock. 


Oil Circuit-Breakers of Medium 
Capacity. 


Two new types of circuit-breakers, 
known as types FK-35 and FK-35-Y, 
made by the General Electric Co., Sche- 
nectady, N. Y., and intended for use 
on systems having voltages up to 7500, 
include several improvements in design 
and construction. The units are so con- 
structed that single, double, triple or 
four-pole breakers can be made up by 
combining the required number of units, 
one for each pole, plus frame, breaker 
mechanism and operating mechanism. 
Each standard unit consists of an oil 
tank, cover, insulator studs, contacts, 
blades and rods. The tixed contacts, 
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Single-Throw, 7500-Voit, Triple-Pole, 
Type FK-36 Circuit Breaker. 


which provide two breaks per hole, con- 
sist of drop-forged copper fingers se- 
cured to a block at the lower end of 
the contact stud and are flared at the 
lower end. Supporting and reinforcing 
springs insure a heavy contact pressure. 
The movable contact blades are wedge 
shaped so as to confine the arc to the 
top of the blade, thus protecting the 
actual contact surface from pitting. 
Furthermore, since the blades close with 
a wiping motion, they help to keep the 
contact surfaces clean. 

Operation is by gravity assisted by 
compression springs on the operating 
rods, there being one spring to each 
pole. These springs, being under com- 
pression when the breaker is closed, tend: 
to increase greatly the speed of opening 
when the breaker is released. The 
breakers are operated either manually 
or by a solenoid. Manually operated 
breakers trip free of the handle, the 
position of the operating links on the 
front of the board indicating whether 
the breaker is open or closed. 

All operating levers for manually 
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Single-Throw, 600-Voit, Triple-Pole, 
Type FK-35-Y Circuit Breaker. 
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operated breakers are the same, the non- 
automatic lever being made automatic 
by simply adding the coils and the cali- 
brating tubes. Calibration of the tnp 
coils is done from the front of the 
panel. 


Electrically Driven Automatic 
Valve Grinder. 


An electrically driven valve grinder, 
with attachment for grinding a reseat- 
ing tool, has recently been introduced 
to the automobile trade by the Frank- 
lin Machine Tool Co., Springfield, O. 
There are three units to the machine, 
the 0.25-hp. Westinghouse driving 
motor, the grindstone and the valve, 
which also has an attachment for 
holding the reseating tool. Both the 
grindstone and valve holder are con- 
nected by belt drives to the motor, 
the latter having its speed reduced 
through a worm gear so that the valve 
lip and the stone turn against each 
other. The valve holder may be set 
at any angle to the stone in order that. 
the valve may get the proper set. 

The reseating tool may be ground 
at exactly the same angle as the valve 
in order to make a quick and gaso- 
line-tight fit. This tool is attached 
and operated through a flexible driv- 
ing shaft, allowing the cylinder to be 
reseated without taking it from its 
position in the engine. The whole 
machine weighs only 72 Ibs., being 
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Motor-Driven Valve Grinder. 


ideally suited for repair shops sinse 
it is operated from an ordinary light 
socket. 


Convenient Farm-Lighting Units. 


A removable control case containing 
all the control and safety appliances 1s 
the distinctive feature of the lighting and 
power unit manufactured by the Linder- 
man Steel & Machine Co., Dayton, 0 
Three types of the unit are made, ¢a 
of 1000-watt capacity. In the 32-volt 
semi-automatic model the engine 3 
started by pressing a button and 1s au- 
tomatically stopped when the batteries 
are charged. In the full-automatic de- 
sign the engine starts and stops auto- 
matically. The 110-volt full-automatc 
unit has no storage batteries. Power 15 
generated only as needed, the turning 00 
of a light or power switch starting the 
engine automatically. 


Heavy-Duty Bus Support. 


Two porcelain insulators used with a 
single cast-iron base to carry the loads 
imposed by heavy buses are the features 
of a new unit bus support brought out 
by the Lewis & Roth Corp., Philadelphia. 
Different forms of clamps are prov! 
for horizontal or vertical arrangements 
of bus-bars. 
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ACTIVITIES IN THE TRADE 


Business Developments, Sales Agencies, Trade Literature and Miscellaneous Items Concerning 
Electrical Manufacturers and Allied Business Interests 


Ray Ryan Electric Co., Pittsburg, Ideal Electric & Manufacturing Co, 


Kan., has purchased a site adjoining 
its North Broadway building and will 
erect another structure. 

Union Electric & Machine Co., 
Charleston, W. Va., has filed notice 
of an increase in capital from $25,000 
to $50,000 for proposed expansion. 

L. B. Allen Co., Inc., 4517 North 
Lincoln street, Chicago, has issued 
several folders covering its line of 
soldering fluxes and soldering tools. 


A. F. Daum, Pittsburgh, has issued 


bulletin 20-1 illustrating and describ- . 


ing the “Daum” refillable cartridge 
fuses for electric light and power 
purposes. 


Star Porcelain Co., Muirheid ave- 
nue, Trenton, N. J., manufacturer of 
electrical porcelain specialties, has 
fled plans for the erection of an ad- 
dition to its plant. 


General Electric Co., Schenectady, 
N. Y., is erecting a plant on Bond 
- street, Bridgeport, Conn., for the man- 
ufacture of small motors. The struc- 
ture will be 40 by 50 ft. 


Berg-Clark Electric Co., 1207 Euclid 
avenue, Cleveland, is having plans 
prepared for the erection of a two- 
Story structure for general works 
service, estimated to cost $50,000. 


Ford, Bacon & Davis, engineers, 
115 Broadway, New York City, have 
issued a pamphlet explaining the 
main features of the “service at cost” 
plan for electric railways and other 
public utilities. 


_Frederick Engineering Co., Frede- 
rick, Md., is installing four of its un- 
derfeed stokers to burn coke breeze 
in connection with 1500-hp. boilers at 
the Youngstown (O.) plant of the 
Carnegie Steel Co. 


National Lamp Works of General 
Electric Co., Nela Park, Cleveland, 
has awarded a contract for the erec- 
tion of a two-story factory, 82 by 132 
ft, at 757 East Ferry street, Buffalo, 
to cost about $120,000. 


Pittsburgh Gage & Supply Co., 
Pittsburgh, manufacturer of electric 


washing machines, has awarded a` 


contract for the erection of a one and 
One-half story building, 140 by 140 
ft., to cost about $175,000. 


Paul V. Vandevelde, electrical con- 
tractor, Corona, N. Y., has issued a 
booklet on his patented burglar-alarm 
System which can be applied to any 
door lock manufactured. This device 
was exhibited at the recent New York 
Electrical Show. 


Metropolitan Electrical Products 
Co., 1250 Atlantic avenue, Brooklyn, 
. Y., exhibited at the New York 
Electrical Show an electrical bath ap- 
Paratus which affords ready control 
of water temperature. In addition, 
an electric dishwasher, made in sizes 
for home and restaurant use, created 
much interest. ‘Ihe company also 


made a display of electrical protec- 
tive devices, 


Mansfield O., has issued in loose-leaf 
form bulletins 1015, 1033, 1034, 1044, 
1046 and 1611, illustrating and de- 
scribing the various types of motors 


and dynamos manufactured by the — 


company. 

Benjamin Electric Manufacturing 
Co., Chicago, had an exhibit at the 
Marine Show held at the Coliseum, 
Chicago, last month, the principal 
part consisting of a board of three 
parts hinged together, upon which 
were shown various devices, fittings 
and fixtures manufactured by the 
company for marine purposes. In the 
center was a large Benjamin-Starrett 
panelboard, such as is recommended 
for marine work, the same being illu- 
minated by a Benjamin elliptical angle 
reflector. Two interesting parts of 
the exhibit were the Benjamin pilot- 
house panel and the Benjamin water- 
tight bell immersed in water. The 
pilot-house panel was connected with 
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Marine Show Exhibit of Benjamin Elec- 
tric Manufacturing Co. 


a circuit permitting the buzzer and 
lights to operate at intervals. The 
bell was also connected with a circuit 
and operated by a push button, 
demonstrating that this device is 
actually water tight. 


Allen-Bradley Co., Milwaukee, has 
issued bulletins F-2250 and L-1210, 
the former describing the clapper type 
controllers for mill, crane and hoist 
service, and the latter the unit section 
battery-charging panel for electric 
vehicles and trucks. 


United States Mortgage & Trust 
Co., 55 Cedar street, New York City, 
installed a booth at the recent New 
York Electrical Exposition, represent- 
ing a section of the bank in miniature, 
where its representatives were in at- 
tendance to render to exhibitors and 
depositors such banking assistance as 
was required. 


Binder Elevator & Electric Co., 
Birmingham, Ala., has moved to an- 
other location at 420 North 20th 
street. The new store is nearly 
double the size of the one just va- 
cated and affords ample opportunity 
for displaying the large stock of elec- 
trical fixtures and appliances carried 
by this company. 


Black & Decker Manufacturing Co., 
Towson, Md., manufacturer of elec- 
trically operated hand drills, has 
awarded a contract for the construc- 
tion of a one-story machine shop. 


Shapiro & Aronson, 245 Glenmore 
avenue, Brooklyn, N. Y., manufactur- 
er of lighting fixtures, is having plans 
prepared for the erection of a one- 
story addition to its plant, 100 by 200 
ft., estimated to cost $50,000. 


Oliver Electrical Works, 420-22 
South 20th street, Birmingham, Ala., 
has been established by S. W. R. 
Oliver, formerly of the Oliver-Wal- 
strum Works. Coil-making machinery 
and a bake oven with automatic regu- 
lators will be installed. 


Goyer Co., Inc., Hartford, Conn., 
manufacturer of electrical specialties, 
has acquired property at Willimantic, 
Conn., formerly held by the Foster- 
Stewart Co., for the establishment of 
a new plant. It is proposed to remove 
the company’s Hartford works to this 
location. 


Duplex Lighting Works of General 
Electric Co., 6 West 48th street, New 
York City, is sending to dealers a 
folder entitled “It Opens the Door to 
You,” which gives a reproduction of 
the “Duplexalite” color page to appear 
in the Nov.-6 issue of the “Saturday 
Evening Post.” This advertisement 
is the high spot in the home-lighting 
campaign inaugurated by the com- 
pany, which is supplying dealers with 
window decorations, posters, book- 
lets, mailing cards and newspaper 
electrotypes, so they may reap the 
benefits of the national publicity. 


Habirshaw Electric Cable Co., 
Yonkers, N. Y., has published a “1920 
Manual of Wires and Cables,” which 
contains valuable information for the 
trade. It is profusely illustrated and 
gives names, types and descriptions 
of different wires and cables. The 
processes of the manufacture of rub- 
her-insulated wire are explained and 
pictured. The subject of the wiring 
of building and homes follows, with 
the wiring plan of three floors of a 
modern home. The last 20 pages of 
the 172 comprising the manual are 
devoted to wire tables and measures. 


Cutler-Hammer Manufacturing Co., 
Milwaukee, in a booklet recently pub- 
lished bearing the title “C-H Control 
Apparatus for Pumps, Compressors 
and Similar Service,” and known as 
publication 860, illustrates and de- 
scribes in a general way the control 
of motor-driven pumps and compres- 
sors on water and compressed air 
systems in mines, on board ships, for 
hydraulic elevators, etc. Every C-H 
product used for this class of service 
is described, including manual and 
automatic starters and speed regula- 
tors and accessories, such as pressure 
regulators, float switches, push but- 
tons, etc. A condensed chart is given 


to aid in the selection of the proper 


control equipment for each particular 
class of service. 
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PERSONAL MENTION 


Biographical Sketches and Chronicle of Changes in Business Connections, Promotions and 
Other Personal News of the Industry 


E. J. STEPHENSON has been ap- 
pointed civil engineer of the United 
Light & Railways Co., Davenport, Ia. 


E. W. LLoYpD, general contract agent 
of the Commonwealth Edison Co., Chi- 
cago, has been elected president of the 
Evanston Golf Clul. 


P. T. St arey has been appointed 
general manager for the receiver of tke 
Texas Gas & Electric Co., with head- 
quarters at Houston, Tex. 


W. A. Jupp has resigned as general 
superintendent of the municipal water- 
works and electric light plant at Dover, 
O., to return to private practice. 


WASHINGTON DEVEREUX, who 
was elected president of the National 
Association of Electrical Inspectors at 
the annual convention of that organiza- 
tion held in Philadelphia Oct. 12-13, is 
chief of the electrical department of the 
Philadelphia Fire Underwriters’ Asso- 
ciation. His career in the electrical in- 
dustry began in June, 1880, with the 
Bell Telephone Co. of Pennsylvanta. 
Mr. Devereux is one of the best known 
electrical inspectors in the country and 
has been active in movements for the 
improvement of electrical construction 
and business conditions in the elec- 
trical industry. He is the originator of 
the Electrical Conference which meets 
once a month and comprises inspectors 
and district managers of the Philadel- 
phia Electric Co., municipal inspectors, 
electrical contractors and mechanics, 
and inspectors of the Philadelphia Fire 
Underwriters’ Association. This con- 
ference discusses Code. regulations arid 
methods of co-operation between the 
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Washington Devereux. 


various branches of the electrical indus- 
try. He has already served one term 
as president of the National Associa- 
tion of Electrical Inspectors, being 
elected to that office in 191%. 


SAMUEL A. CHASE, Westing- 
house Electric & Manufacturing Co., will 
be one of the speakers at the convert- 
tion of the Southeastern Geographic 
Division of the National Electric Light 
Association to be held in Miami, Fla., 
Nov. 16-19. 


WILLIAM L. Goopwrin, General 
Electric Co., will address the members 
ot the Southeastern Geographic Division 
of the National Electric Light Associa- 
tion at Miami, Fla., during the conven- 
tion on Nov. 16-19. He will also speak 
before the Electric Club of Chicago on 
Nov. 30; the contractors of South Bend, 
Ind., Dec. 1, and the Central Electric 
Railway Association, which will hold its 
annual convention at Indianapolis on 
Dec. 2-3. 


. W..DretTz, who is educational 
director of the general commercial de- 
partments of the Western Electric Co., 
has been appointed by the New York 
University to head a group of exccu- 
tives who will discuss the principles 
and methods of training employes at 
its school of commerce this year. The 
course will take up specific problems of 
training the office boy, the clerical work- 
er, the skilled shopman, the supervisory 
force, the salesman and the technical 
expert. Mr. Dietz is one of the pio- 
neers in the employe training field and 
has been active in educational, indus- 
trial and personnel work since 191], 
when he was made educational manager 
of the Western Electric Co.’s plant near 
Chicago, where more than 21,000 people 
are employed. He has been co-ordinat- 
ing the national education and employ- 
ment problems of the company since 
January, 1919. 


L. W. CHuusBs, engineer of the 
Westinghouse Electric & Manufacturing 
Co., East Pittsburgh, Pa., has been ap- 
pointed manager of the newly-creatcd 
radio engineering dcpartment of the 
company. He has been engaged in both 
theoretical and pract'cal work with the 
Westinghouse company for 15 years, 
having joined the cormpany as a student 
engineer after graduating from the 
clectrical engineering course of the Ohio 
State University in 1905. During the 
fast year Mr. Chubb Tias been on spe- 
cial duties in the material and process 
engineering department, and before that 
for over ten years he was in charge of 
the electrical section of the research 
division, engineering Uepartment. For 
many years Mr. Chubb has been an ac- 


_ tive member of committees of the Amer- 


ican Institute of Electrical Engineers, 
and at the present time he is a member 
of the meetings and papers committee, 
standard committee and clectric physics 
committee of that organization. He is 
also a member of the United States na- 
tional committee of the International 
Electrotechnical Commission. During 
the time Mr. Chubb has been associated 
with the Westinghouse companv he has 
received patents on nearly 100 invei- 
tions in almost every phase of electrical 
engineering. 


ERNEST S. JEFFERIES. who was 
clected president of the Association of 
Iron and Steel Electrical Engineers at 
the recent convention of that organiza- 


E. S. Jefferies. 


tion, occupies the position of electrical 
engineer for the Steel Co. of Canada. 
Ltd., Hamilton, Ont. He has served 
three years as a member of the iron and 
steel industry committee of the Amer- 
ican Institute of Electrical Engineers, 
and for a similar period has been a 
xember of the board of directors of the 
Association of Iron and Steel Eléctrical 
Engineers. Mr. Jefferies is a native o! 
Ohio, having been born in that state in 
1587. For a year and a half he wai 
in the employ of the Marconi Wireless 
Telegraph Co. In 1£12, he finished 2 
four-year course in mechanical eun- 
gineering at the Worcester Polytechnic 
Institute, since which time he has held 
his present position with the Steel Co. 
of Canada. 


P. S. Pocue, president of the 
Louisville (Ky.) Home Telephone Co. 
has been elected president of the Cen- 
tral Home Telephone & Telegraph Co. 
and vice-president of the Independent 
Long Distance Telephone & Telegraph 
Co. The three companies have been 
united under one operating head and 
Mr. Pogue will be the active officer 10 
charge of the operation of the long dis- 
tance companv. He takes the position 
formerly held by Edward H. Cady, To- 
ledo, O.. who remains as vice-president 
of the Central Home company. 


OBITUARY. 


Warp S. Howe, foreman ot the 
Pittsburgh-Beaver Light Co., died last 
month while at work on the new Am- 
bridge station. He had been in the em- 
ploy of the Duquesne Light Co., Pitts- 
burgh, and its affliated companies tor 
over 17 vears. 
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BUSINESS OPPORTUNITIES 


News of Electrical Construction Projects in All Parts of the Country, Proposals Invited, Foreign. 


Trade Openings and New Companies 


EASTERN STATES. 


Bangor, Me.—Electric motors and 
other electrical equipment will be in- 
stalled in the new plant, 83 by 322 ft., 
of the Kennebec Paper Co. in Au- 
gusta, Me. 


Rutland, Vt.—The Vermont Hydro- 
electric Co. is now operating at its new 
generating plant, known as Glenn 
station. The plant will develop power 
at 13,200 volts, and a large portion of 
the output will be stepped-up to 44,000 
volts for transmission-line service. 


Rutland, Vt.—The Vermont Mill- 
ing Products Co. has construction 
under way on a plant unit, and con- 
tract for electrical service has been 
awarded to the Vermont Hydroelec- 
tric Co. The mill is expected to be 
ready for service by Dec. 1, with con- 
nected load of about 900 hp. A new 
plant building will be commenced at 
this time, to be completed for service 
by next spring, bringing up the pow- 
er requirements to 1200 hp. 


Danvers, Mass.—The power depart- 


ment, Commonwealth of Massachus-., 


etts, 3 State House, Boston, has 
awarded a contract to the E. H. Por- 
ter Co., 13 Wallis street, Peabody. 
for the erection of a one-story power 
plant at the State Hospital, Danvers, 
estimated to cost $250,000. 


Fall River, Mass.—The Fall River 
Electric Co. has made application to 
the State Department of Public Utili- 
ties for permission to increase its 
stock issues to $700,000, the proceeds 
to be used in part for extensions and 
improvements in electric power plants 
and system. 


Norwood, Mass. — Construction 
work is under way on a power plant 
for the Holliston Mills at their textile 
works on Lenox street. In addition 
to the electrical equipment to be in- 
stalled at this station, electric motors 
and other apparatus will be used in 
other buildings now being erected. 


Wakefield, Mass. — The Heywood 
Brothers & Wakefield Co., manufac- 
turer of furniture, has construction 
under way on a one-story power 
house, 40 by 50 ft., for general works 
service. 

Ansonia, Conn.—Considerable elec- 
trical and mechanical equipment will 
be installed in the factory addition 
under construction for the American 
Brass Co., estimated to cost $750,000. 


Waterbury, Conn.—The Waterbury 
Rolling Mills, Inc., has awarded a 
contract to Tracy Brothers Co., 52 
Benedict street, for the erection of a 
one-story transformer house at its 
works, 

Albany, N. Y.—The superintendent 
of state prisons, Charles F. Rattigan, 
Capitol building, has plans under way 
for the erection of an addition to the 
power house at Sing Sing Prison, 
Ossining, N. Y. Bids for the work 
will be asked at an early date. 


Buffalo, N. ¥.—A number of mem- 


bers of the city commission have sig- 
nihed their approval of the establish- 
ment of a municipal gas works, to be 
operated in conjunction with the pro- 
posed municipal hydroelectric plant. 
It is planned to arrange a bond issue 
of $10,000,000 to cover the cost of the 
project. 

Buffalo, N. Y.—Corporation Counsel 
Wm. S. Rann and Engineer F. W. 
Ballard have applied for permission 
for water power. The city council 


‘desires to construct a power-generat- 


ing and distributing plant. 


New York, N. Y.—The United Elec- 
tric Light & Power Co. has completed 
plans and will soon award contracts 
for the erection of its proposed power 
plant on property recently acquired 
at 134th street and the East river, 
estimated to cost in excess of $3,000,- 

T. E. Murray, Inc., 55 Duane 
street, is engineer. 


Crosswicks, N. J.— Charles W. 
Brick has been granted permission by 
the Board of Public Utility Commis- 
sioners to construct a local electric 
power plant for commercial service in 
this district. A distributing system 
will also be established. It is planned 
to inaugurate construction at an early 
date. 


East Orange, N. J.— Electric motors 


as well as other electrical and me-- 


chanical equipment will be installed 
in the new addition to be erected at 
the plant of the Ward Baking Co., 
Fourth avenue. estimated to cost in 
excess of $75,000. 

Maurer, N. J.—The Barber Asphalt 
Paving Co., 233 Broadway, New York 
City, will construct a power plant in 
connection with the new buildings to 
be erected to take the place of those 
at Maurer recently destroyed by fire. 

Trenton, N. J.—Plans have been 
prepared for extensions and improve- 
ments in the power house at the New 
Jersey Home for Girls on Stuyvesant 
street, estimated to cost $15,000. 
Francis H. Bent, 142 West State 
street, state architect, is in charge. 

Wilmington, Del.— The Phillips 
Light & Power Sales Co., Minne- 
apolis, Minn., has been incorporated 
with a capital of $100,000, to construct 
a light and power system here. In- 
corporators: Howard A. Robinson, 
Frank S. Robinson and Clifford 
Schultz, Minneapolis. 


Drumore, Pa.—The East Drumore 
Electric Co. has heen organized to 
operate a local power plant. Harry L. 
Long is treasurer. 


Foxburg, Pa.—The Rockland Water 
Power Co. has been incorporated with 
a capital of $5000, to operate a local 
power plant. Charles W. Young, Bos- 
ton, Mass., is treasurer. i 


Glen Rock, Pa.—The Glen Rock 
Electric Light & Power Co. has made 
application to the Public Service 
Commission to issue capital stock to 
the amount of $80,000, to be used for 
plant extension and equipment. 


Newton Square, Pa.—In connection 
with the erection of a number of new 
school buildings, the board of di- 
rectors of the College for Fatherless 
Girls, West Chester Pike, will build 
a power house for service at the insti- 
tution. 


Philadelphia, Pa.—The Glen Knit- 
ting Mills, Second and Westmoreland 
streets, has filed plans for the erection 
of a one-story power plant, 50 by 100 
ft., at Twentieth and Cleartield streets, 
estimated to cost $52,000. 


Ransom, Pa.—A one-story power 
house, estimated to cost $57,794, will 
be erected by the Ransom Poor Dis- 
trict, John J. Gorman, director, at its 
local institution. Herman Mailander, 


167 Blackman street, Wilkes-Barre, 


has the construction contract. 


Reading, Pa.— The Metropolitan 
Edison Co. has made application to 
the Public Service Commission to 
issue bonds to the amount of $65,000, 
for plant betterment and general 
financing. 


Waynesboro, Pa.—Borough Engi- 
neer Payne is preparing plans for a 
water power plant for Antietam. 


Baltimore, Md.— Electric motors, 
mechanical and refrigerating equip- 
ment will be installed in the one-story 
plant for the American Ice Co., 24 
Hampton street. The plant is esti- 
mated to cost $100,000, including 
equipment. 


Baltimore, Md.—Construction work 
is under way on the power plant for 
the Maryland Casualty Co. on Merry- 
man Lane and Fortieth street, in con- 
nection with its new printing plant 
and administration building at this 
location. The entire project will cost 
about $2,000,000. 


Baltimore, Md.—Electric motors, 
mechanical and refrigerating equip- 
ment will be installed in the new 
plant for the Horn Ice Cream Co., 44 
Aisquith street. The plant is esti- 
mated to cost about $300,000, includ- 
ing machinery. 


Cecilton, Md.—The Cecilton Elec- 
tric Light & Power Co. has filed 
notice of an increase in „capital to 


$10,000. 


Clifton Forge, Va.— The Chesa- 
peake & Ohio Railway Co. has 
awarded a contract to the Arnold Co., 
105 La Salle street, Chicago, for the 
erection of a power plant to be used 
in connection with other structures 
for works service. The entire cost 
of the project is estimated at $600,000. 


Charleston, W. Va.— Bureau of 
Yards and Docks, Washington, D. C., 
Navy Department, is asking for bids 
up to Nov. 17, for the installation of 
an electrical distributing system at 
Charleston Navy Yard (Specification 
4294), 

Huntington, W. Va—The Moun- 
tain State Coal Co. has had plans pre- 
pared for the construction of a one- 
story electric power plant at its prop- 
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erty at Coal Lands, Ritter, W. Va. 
C. T. Benton is president. 


Princeton, W. Va.—The Princeton 
Power Co. has filed notice of an in- 
crease in capital from $250,000 to 
$300,000, for proposed expansion. 


Red Springs, N. C.—The common 
council has awarded a contract to the 
Virginia Machinery & Well Co. for 
the installation of a new electric light 
system. 


NORTH CENTRAL STATES. 


Akron, O.—Bids will be received 
Nov. 8 for improvements to the boule- 
vard lighting system on Storer ave- 
nue from Amelia to Delia avenues. 
Address E. A. Zeisloft. 


Cleveland, O.—For the purpose of 
erecting an electric light plant in East 
Cleveland a bond issue of $90,000 is 
to be voted. Address A. Carran, City 
Hall, East Cleveland. 


London, O.—The municipal elec- 
tric light plant has been purchased by 
Kehoe & Brideman, who will run a 
13,200-volt transmission line from 
Springfield, O., furnishing light and 
power to London as well as the farm- 
ers along the right-of-way. Motors, 
transformers and line material will 
be needed. Address M. J. Kehoe, 
electrical engineer, Springfield, O. 


Newark, O.—The Commonwealth 
Power Co. has been incorporated with 
scape of $150,000. Address W. C. 

iller. 


Benton Harbor, Mich.—A commit- 
tee has been appointed to provide 
ways and means of installing curb 
lights. It is proposed to have the 
iron lamp parts made at local foun- 
dries. Address Alderman Edward 
Warrier. 


Coldwater, Mich.—To improve the 
light and water plant here $50,000 is 
required. Address L. E. McQueey, 
superintendent of the board of public 
works, 

Eaton Rapids, Mich.—The load on 
the electric lighting and power equip- 
ment in the city has increased so 
rapidlv that another 50-kw. generator 
is badly needed. Address city clerk. 

Holland, Mich—The city council 
has adopted a plan for a uniform sys- 
tem of boulevard lights for the city. 


Lake City, Mich—The Winterfield 
Light & Power Co. is erecting a plant 
on the Clam river. A committee of 
citizens is making arrangements to 
obtain the necessary energy from the 
company to provide the village with 
light and power. Address Henry 
Miltner. 

St. Johns, Mich—The municipal 
electric light plant was damaged by 
fire recently. The machinery is not a 
total loss, as the dynamos can be re- 
wound. Address Manager Townsend. 

Milan, Ind.—The Milan Light & 
Power Co. is erecting a transmission 
line from this place to Moores Hill, 
Ind.. where a franchise was recently 
acquired. Address W. E. Lewis, su- 
perintendent. 

Dixon, Ill.—The Sandusky Cement 
Co. plans to erect a one-story power 
house addition at an estimated cost 
of $100,000, contract for which has 
been let to the Pan-American Steel 
Co.. Evansville, Ind. 


_ Springfield, Il —Flashlight warn- 
ings at everv railroad crossing and 
markers at all crossroads on the Illi- 
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nois system of improved highways, 
which when completed will touch ev- 
ery county seat in the state, are to be 
installed by the State Division of 
Highways. Address S. E. Bradt, state 
superintendent. 


Taylorsville, Hl—W. S. Merkle, 
engineer, 129 Market street, St. Louis, 
has prepared plans for the erection 
of a municipal electric lighting plant 
for the city. Address T. J. Downey, 
mayor, Taylorsville. 


Urbana, Ill.—Members of the Uni- 
versity District Improvement Society 
are much interested in the proposed 
lighting system to be installed in the 
university district. Address H. B. 
Rainey, commissioner. 

Junction City, Wis.—The Junction 
City Lighting Co. has been organized 
with a capital of $5000 to erect an 
electric light plant. Address Paul 
Bernhagen. 


Milwaukee, Wis.— An application 
for issuing $5,000,000 of 7.5% 25-year 
sinking fund gold bonds by the Wis- 
consin Electric Power Co., guaran- 
teed by the Milwaukee Electric Rail- 
way & Light Co., has been entered 
‘with the Wisconsin Railroad Commis- 
sion. The bonds will be used for the 
construction of a power and lighting 
plant in Cudahy, Wis. 


Norwalk, Wis.—The Wisconsin 
River Power Co. may extend its lines 
in the near future to the village of 
Norwalk, Monroe county, and con- 
sumers in that locality have signified 
their willingness to pay the $14,000 to 
make the necessary extension. 

Oshkosh, Wis.—William A. Bachr, 
engineer, has prepared plans for an 
ornamental street - lighting system. 
Address Ira Parker, city chairman. 


Union Grove, Wis.—Plans are being 
prepared by John C. White, engineer, 
Madison, for a power plant at the 
Southern Wisconsin Home for the 
Feeble Minded. Address M. J. Tap- 
pins, secretary of the State Board of 
Control, Madison, Wis. 


Beaver Creek, Minn.—An electric 
lighting system is planned for the 
city. Address B. R. Page, city clerk. 


Eveleth, Minn.—The farmers living 
in the vicinity of Wolf have requested 
that the Minnesota Utilities Co. of 
this city furnish them with electricity 
on their farms. The company has 
made an agreement with the petition- 
ers to furnish the energy if a sufficient 
number are found who are desirous of 
having the service installed. Address 
William Haenke. 


Marshalltown, Iowa.—The construc- 
tion of a lighting system is contem- 
Dar by the city. Address John I. 

ell. 


Melrose, IJa.—The power plant of N. 
J. Coleman was destroyed by fire re- 
cently. 


Koch, Mo.—The city council has 
construction work under way on an 
addition to its municipal power plant. 
It will be one-story, 65 by 79 ft., and 
is estimated to cost $22,000. 


Ottawa, Kan.—Bonds amounting to 
$165,000 have been voted for improve- 
ments to the municipal water and light 
plant. Address city clerk. 


Pleasanton, Kan.—The city has had 
plans prepared by E. T. Archer & Co., 
engineer, New England building, Kan- 
sas City, Mo.. for the erection of an 
electric light plant. 
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Peru, Neb—A special election will 
be held to vote on the issuing of 
$10,000 in bonds for the purchase and 
improvement of the Peru Electric 
Light & Power Co.’s plant. 


SOUTH CENTRAL STATES. 


Lee, Ky.—The Cumberland-Hazard 
Coal Co. is considering the erection 


of an electric power plant to cost 
about $75,000. 


Rogersville, Ala.—The Rocersville 
Light & Power Co. is considering 
plans for the erection of a local plant 
to replace its power station recently 
destroyed by fire. 


Louisville, Miss.— Municipal light 
bonds to the amount of $36,000 have 
been voted. Address the mayor. 


Winona, Miss.— The council has 
ordered an election to-be held to vote 
on the question of issuing $60,000 in 
bonds to purchase the water, light 
and ice plant. Address the mayor. 


Cyril, Okla.—The municipal light 
plant was destroyed by fire recently. 


Breckenridge, Tex.—The Oil Belt 
Power Co., Eastland, Tex.. will in- 
stall a transformer station and con- 
struct distribution lines through va- 
rious towns and into the oil fields. 


Kennedy, Tex.—The Kennedy Oil 
Mill is having plans prepared for the 
erection of an electric-light and pow- 
er plant. 


WESTERN STATES. 


Shelley, Ida.—The Shelley Light & 
Power Co. will improve its plant. Ad- 
dress H. L. Malcomb, president. 


Brigham City, Utah.—The Hanchett 
Bond Co., 39 South LaSalle street, 
Chicago, has purchased $200,000 worth 
of electric light bonds. The municipal 
light plant will be rebuilt. : 


Spokane, Wash.—The Washington 
Water Power Co. plans to develop 
the upper falls of the Spokane river. 
Address D. L. Huntington, president. 


Bandon, Ore.—E. C. Miller, elec- 
trical engineer, Seattle, Wash., has 
made plans and estimates for a 
municipal hydroelectric plant, to con- 
sist of a 300-kw. unit, to operate 
under 700-ft. head, on Willow creek. 
where a timber-crib dam will be built 
to form a storage reservoir. The 
cost of the project is estimated at 
$105,000. At the Nov. 2 election a 
proposal to issue bonds to finance the 
enterprise was to be voted on. 


Burns, Ore.—Louis C. Kelsey, engi- 
neer, has prepared plans for the con- 
struction of a municipal lighting plant 
to cost about $53,000. 


Freewater, Ore.—The Peacock Mill 
Co. has petitioned for water rights 
for the purpose of erecting a power 
plant in Umatilla county. The plant 
is to be constructed in units and com- 
pleted within four years. The con- 
struction work includes a pipe line 
1.5 miles long, a concrete weir for 
diversion and 54-in. wood pipe for 
conveying water to turbine for the 
first unit, which is estimated to cost 
$140,000. 

The Dalles, Ore—An ornamental 
street lighting system is to be m- 
stalled here, contract for which has 
been awarded to R. A. Twiss. 

Wilsonville, Ore.—Plans have been 
prepared by N. W. Young for the 
extension of his electric light system 


November 6, 1920. 


from this city to the Frog Pond dis- 
trict. 


Grass Valley, Cal—Plans are under 
way by the Delhi Mining Co. for the 
construction of a hydroelectric plant 
on Bloody Run. Address Harry 
Skewes, superintendent. 

Kerman, Cal.—A lighting system will 
be installed here. The plans call for 
the installation of more than 40 strect 
lamps. Address city clerk. 


Pasadena, Cal—William H. Reeves, 
commissioner of the department of 
public works; C. W. Koiner, general 
manager of the municipal lighting 
plant and Samuel B. Morris, chief en- 
gineer of the municipal water depart- 


ment, recently made a trip through 


the mountains inspecting possible 
power house sites in the event of Pasa- 
dena installing hydroelectric power 
plants. i 


San Diego, Cal.—Four new power 
development and irrigation projects 
for Southern California to cost $945,- 
000 are outlined in applications for 
water-diversion permits. The San 
Diego Consolidated Gas & Electric 
Co. will spend $110,000 on diversions 
from Pauma and Lion creeks and will 
develop 1455 hp. The Southern Sier- 
ras Power Co. will spend $500,000 in 
developing 5793 hp. in San Bernardi- 
no county. 


San Francisco, Cal.—A. P. Seybold, 
1213 Hobart building, has made appli- 
cation to the-State Water Commission 


for permission to appropriate wate - 


to the extent of 5200 cu. ft. per. second 
from the Klamath river and Bluff 
creek, Humboldt county, for hydro- 
electric power development. Mr. Sey 
bold with associates plans the erec- 
tion of a power plant in this section, 
to cost about $2,000,000 with equip- 
ment, 


CANADA. 


Bass River, Nova Scotia — The 
Dominion Chair Co., Ltd., plans to 
construct an electric light plant for 


the village at an estimated cost of 
$10,000. 

Riverport, Novia Scotia—The Hydro- 
electric Power Commission of Nova 
Scotia is constructing an electric light 
system here at a cost of $20,000. 


INCORPORATIONS. 


Los Angeles, Cal.—C. R. Kierulff & 
o. To manufacture electrical spe- 
cialties. Incorporators: C. R. Kier- 
ulff, 32 North Wilton place, Los An- 
geles, and others. 

Los Angeles, Cal—The Gonyer- 
Seydel Ingnition Co. To manufac- 
ture ignition equipment for automo- 
bile service. Incorporators: E. L. 
Gonyer, 820 West 40th place, and 
others. 


New Haven, Conn.—Eller Electric 
Co. Capital, $10,000. To manufac- 
ture electrical equipment. Incorpora- 
tors: Philip Eller and Morris Stein. 

New York, N. Y.—Mutual Art 
Lighting Fixture Co. Capital, $25,000. 
To manufacture electrical fixtures. In- 
corporators: G. and J. Murad, 45 
Grand street. 

* Wilmington, Del.—United Electric 
Corp. Capital, $1,000,000. To manu- 
facture electrically operated cleaning 
machines and other appliances. In- 


‘tric Corp. 
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corporators: T. L. Croteau, M. A. 
Bruce and S. E. Dill. 


Minneapolis, Minn.—Adco Battery 
Manufacturing Co. Incorporated in 
Delaware with a capital of $1,050,000. 
To manufacture electric storage bat- 
teries and other equipment. Incorpo- 
rators: Angus Ferguson, Henry A. 
Aker and Auten Pine, Minneapolis. 


Middleburg, Pa.—The Perry-Sny- 
der Electrical Co. Capital $5000. ‘To 
manufacture electrical apparatus. A. 
J. Musser, Indiana, Pa., treasurer. 


Philadelphia, Pa.—The Thompson- 
Levering Co. Capital $5000.. To 
manufacture electrical equipment. In- 
corporators: William J. Thompson, 
5907 Cobbs Creek parkway, treasurer; 
A. J. Levering and D. J. Corcoran. 


Wilmington, Del—The Sterling 
Electric Appliance Co. Capital $25,- 
000. To manufacture electrical equip- 
ment. Incorporators: Edmond _ S. 
Heilings, William F. O’Keefe and F. 
E. Sterling, Wilmington. 

Wilmington, Del.—Wagner Elec- 
Capital $250,000. To 
manufacture electrical equipment and 
supplies. Local incorporators: M. 
Caos T. L. Croteau and S. E. 

ill. 

Wilmington, Del—The Breeding 
Heat & Power Corp. Capital $8,250,- 
000. To manufacture motors and 
electric-heating appliances. Local in- 
corporators: C. T. Cohee, C. B. Out- 
ten and S. L. Mackey. 


Baltimore, Md. — Tucker-Parthree 
Electric Co., Inc. Capital $50,000. To 
manufacture electrical fixtures and 
equipment. Incorporators: Francis 
Tucker, Clarence E. Parthree and 
Isaac T. Parks, Jr., 122 Hollingsworth 
street. 


Chattanooga, Tenn.—The Royal 
Electric Co. Capital $30,000. To deal 
in electrical appliances. ncorpora- 
tors: F. E. Bryant, 12 East Sixth 
street, and others. 


Bridgeton, N. J.—The Lyons Elec- 
tric Appliance Co. Capital $100,000. 
To manufacture electrical appliances. 
Incorporators: John P. Lyons, 
Frank R. Baker and R. E. Shoemaker. 


New York, N. Y.—The Nomora 
Sales Corp. Capital $250,000. To 
manufacture electrical devices and ap- 
paratus. Incorporators: N. E. Ben- 
jamin, A. F. Stillman and H. J. Ed- 
wards, 30 Church street, New York 
City. 

Lafayette, Ind.—The Corwin Elec- 
tric Co. Capital $10,000. To manu- 
facture telephone and electrical de- 
vices. Incorporators: Elmer E. Cor- 
win, William Stone and S. M. John- 
son. 


Bridgeport, Conn.—Plaza_ Electric 
Co. Capital, $50,000. To manufacture 
electrical equipment. Incorporators: 
Samuel Bernstein, A. A. Nelson and 
E. M. McCue, 56 Sherman street. 


Rochester, N. Y.— Henry J. 
Schneider Co. Capital, $100,000. To 
manufacture automobile batteries. In- 
corporators: H. R. Templeton, H. D. 
Shedd and H. J. Schneider. 


Richmond Hill, N. Y.—Safety Fuse 
Handle Co. Capital, $16.000. To 
manufacture electrical equipment. In- 
corporators: G. R. Cohen, S. Green 
and E. V. Gluck. 


New York, N. Y.— Kam-Lock 
Switch Box Co. Capital, $15,000. To 
manufacture electrical switches, switch 
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boxes, etc. lncorporators: A. Koppel- 
son, G. Sutta and N. Frankel, 47 
West 34th street. 


Newark, N. J.—Associated Lamp 
Co. Capital, $125,000. To manufac- 
ture electrical equipment. Incorpo- 
rators: Jacob I. Kaplan, Edward P. 
Hacker and Joseph E. Cohen. 

Philadelphia, Pa—Commercial 
Electric Construction Co. Capital, 
$5,000. To manufacture electrical 
equipment. W. J. Mackey, 601 Hav- 
erford avenue, Narberth, Pa., is treas- 
urer. 


Wilmington, Del.—Electric Control 
Corp. Capital, $300,000. To manu- 
facture electrical supplies. Incorpo- 
rators: M. A. Bruce, S. E. Dill and 
T. L. Croteau. 


FOREIGN TRADE. 


{Addresses of firms referred to in these 
trade opportunities may be obtained by 


writing to the Bureau or Foreign ana ` 


Domestic Commerce, Washington, D. O., 
or its branch and local co-operative of- 
fices. Request for each opportunity 
should Le on a separate sheet and the 
file number given.] 


Electric Fans, etc. (33,796)—A firm 
of wholesale dealers in India desires 
to purchase engines, motors, electric 
fans, lamps, etc. References. 


Electrical Goods (33,926)—A com- 
mercial agency in India desires to im- 
port various American products such 
as electrical goods, etc. References. 


Electrical Supplies (33,829). — The 
representative in the United States of 
a manufacturers’ agent in Colombia 
desires to secure an agency for the 
sale of electrical supplies. 


Electrical Supplies (33,843). — The 
representative of a merchant in Haiti 
is in the United States and desires to 
secure an agency for the sale of elec- 
trical supplies. References. 


Electric Motors (33,838). An im- 
port and export agent in Jugoslavia 
desires to establish commercial rela- 
tions with firms handling electric mo- 
tors and accessories. Correspondence 
may be in English. 


Electrical Apparatus, etc. (33,820). 
—A commercial agent in France de- 
sires to secure the representation on 
a commission basis of firms for the 
sale of electrical apparatus, lamps, 
electric wires and cables. Correspon- 
dence should be in French. Refer- 
ences. 


Electrical Equipment and Supplies 
(33,903) —A Norwegian firm is in need 
of electrical equipment and supplies 
such as insulators, insulated and non- 
insulated copper wire, transformers, 
instruments and apparatus for gen- 
erating stations, and all supplies for 
power transmission and house in- 
stallations. Quotations to be given 


`c. i f. Norwegian port, or f. a. e. 


American port. Correspondence may 
be in English. Reference. 


PROPOSALS. 


Menard, Ill.—Bids will be received 
Nov. 16 for the purchase of transform- 
ers for the Southern Illinois Peni- 
tentiary at this place. Address su- 
pervising engineer, Capitol annex, 
Springfield, Ill., or room 410, Kimball 
building, Chicago. 


r— 
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FINANCIAL NEWS 


Comment on the Financial Outlook in the Electrical Industry, New Securities, Reports of 
Earnings, Dividends and Utility Stocks 


Bond Offering of Pennsylvania-Ohio 
Power & Light Co. 


A new issue of $13,000,000 first and re- 
funding mortgage 7.5% sinking fund gold 
bonds, dated Nov. 1, 1920, and due Nov. 1, 
1940, of the Pennsylvania-Ohio Power & 
Light Co. is being offered at 96.5 and 
accrued interest, yielding about 7.85%, by 
Lee, Higginson & Co., Drexel & Co., the 
National City Co., Bonbright & Co., and 
others. The purpose of this issue is for 
the company to acquire properties which 
supply electric power and light to in- 
dutrial territory in Pennsylvania and 
Ohio, midway between Pittsburg and 
Cleveland, inciuding Youngstown, O., 
serving a population in excess of 300,000. 
The company also will own certain elec- 


‘tric railway lines directly or through sub- 


sidiary companies. 


Bonds of San Joaquin Light & Power 
Corp. Sold. 


Announcement is made that a new is- 
sue of $2,625,000, Series ‘‘D,’’ 15-year, 8% 
convertible collateral trust bonds of the 
San Joaquin Light & Power Corp. has 
been disposed of at 100 and accrued in- 
terest, yielding 8%. This series of bonds 
was issued to meet present financial re- 
quirements of the company for funding 
current indebtedness created in develop- 
ing 70,000 additional horsepower, 54,000 of 
which is hydroelectrically generated and 
all of which has been connected and sold 
at remunerative rates. 


Stock Issue Planned by Pacific Gas & 
Electric Co. 


The Pacific Gas & Electric Co., San 
Francisco, has asked the California State 
Railroad Commission for authority to is- 
sue $5,000,000 first preferred stock, which 
will bring the amount outstanding to 
about $36,000,000. It is planned to use 
the proceeds from this issue to finance 
the company’s hydroelectric power and 
construction program. 


Bond Offering of Westinghouse Over- 
subscribed. 


A recent offering of Westinghouse Elec- 
tric & Manufacturing Co. 7% gold bonds 
at 94.75 and interest, to yield about 7.75%, 
was heavily oversubscribed within a short 
time after the books were opened. The 
bonds are dated Nov. 1, 1920, and will fall 
due May 1, 1931. 


General Electric Co. to Issue De- 
bentures. 

It is reported that the General Electric 
Co. plans to dispose of an issue of $20,- 
600,000 of 6% debentures now held in the 
company’s treasury. 


Cities Service Co. 


The report of the Cities Service Co. for 
September and the 12 months’ period 
shows earnings as follows: 

19 


1919. 
September gross earn- 

INES inoa eia ane eee $2,074,085 $1,460,921 
Net earnings ........ 2,012,040 1,402,012 
Surplus after fixed 

charges | iia cess 1,844,886 1,241,238 
12 months’ gross..... 23,818,909 20.519,519 
Net earnings ........ 23,119,094 19,828,187 
Surplus after fixed 

charges ........... 21,187,850 18,212,114 


The company declared the regular 
monthly dividends of one-half of 1% in 
cash on the common. preferred and 
preference “B” stocks, and 1.25% in stock 
on the common stock, all dividends pay- 
able Dec. 1 to stock of record Nov. 15. 


Alabama Power Co. 


1920. 1919. 
September gross ..... $ 361.221 $ 258,552 
Net after taxes ..... 174,814 125.690 
12 months’ gross .... 3,871,209 2,949,810 


Net after taxes ..... 2,031,874 1,561,052 


Nine Months’ Earnings of Western 
Union Telegraph Co. ° 


The earnings report of the Western 
Union Telegraph Co. for the nine months 
ended Sept. 30, 1920 (month of September 
estimated), is as follows: 

Gross revenues, including div- 


idends and interest .......... $91,590,000 
Maintenance, repairs and re- 
served for depreciation ...... 12,212,000 


Other operating. expenses, in- 
cluding rent of leased lines, 
taxes and employes’ income 


participation ..........6..005- 68,181,000 
Total expenses .......cee ese eeee 80,393,000 
Blanes wdieaniee eso ncnis awed. anae 11,197,000 
Deduct interest on bonded debt. 999,v00 
Net income .........cccccvesere 10,198,000 


The operating income for the first nine 
months in 1919 is not stated for com- 
parison by the company, as the land line 
system was under federal control for a 
part of that period. 


Carolina Power & Light Co. 


1920. 1919. 
August gross °........ $ 124,601 $ 95,985 
Net after taxes ...... 26,929 28,666 
Total income ........ 30,409 30,546 
Surplus after charges 12.575 14,634 
12 months’ gross .... 1,490,696 1,136,772 
Net after taxes ..... 419,329 385,575 
Total income ........ 588,818 643,716 


Surplus after charges 387,815 363,919 
Balance after preferred 
dividends .......... 255,168 228,283 


Western States Gas & Electric Co. 

Comparative earnings of the Western 
States Gas & Electric Co. for the 12 
months ended Sept. 30, 1920, and 1919, are 


as follows: 
1920. 1919. 
GTroSS (Sse ure $2,156,911 $1,812,939 
Net a5: ane iae es in 834,424 750,774 
Philadelphia Co. and Subsidiaries. 
1920. 1919. 
September gross .....$ 941,974 $ 666,397 
Net after taxes ..... 434,969 95,429 
Nine months’ gross ..10,985,848 9,107,962 
Net after taxes ..... 6,102,884 4,092,171 


Nevada-California Electric Corp. and 


Subsidiaries. 
1920. 1919. 
August Bross ........ $ 281,620 $ 259,357 
Net after taxes ..... 158,074 151,201 
Total income ........ 157,161 150.785 
Surplus after charges 76.559 65.445 
12 months’ gross .... 2,086,360 1,760,235 
Net after taxes ..... 1,080,557 Oxu 49 
Total income ........ 1,075,241 979.538 


Surplus after charges 476,672 397.614 


—_——— 


Dividends. 


The Fort Worth Power & Light Co. 
has declared its regular quarterly div- 
idend of 1.75% on the preferred stock, 
payable Nov. 1 to stockholders of record 
Oct 21. 

The Pacific Power & Light Co. has de- 
clared its regular quarterly dividend of 
1.75% on the preferred stock, payable 
Nov. 1 to stockholders of record Oct. 22. 


The Sierra Pacific Electric Co. has de- 
clared its regular quarterly dividend of 
$1.50 on the preferred stock, payable Nov. 
1 to stockholders of record Oct. 20. 


The Tampa Electric Co. has declared 
its regular quarterly stock dividend of 
$2.50, payable Nov. 15 to stockholders of 
record Nov. 1. 


- The Cities Service Co. haa declared its 
regular monthly dividend of 41.5 cents on 
the bankers shares, payable Nov. 1 to 
stockholders of record Oct. 15. 


The American Waterworks & Electric 
Co. has declared its regular quarterly 
dividend. of 1.75% on the preferred stock. 
pA yane Nov. 15 to stockholders of record 

ov. 1. 

The Columbia Gas & Electric Co. has 
declared its regular quarterly stock div- 
idend of 1.25%, payable Nov. 15 to stock- 
holders of record Oct. 30. 

The Cape Breton Electric Co. has de- 
clared a semi-annual dividend of $3 on 
its preferred stock, payable Nov. 1 to 
stockholders of record Oct. 18. 

The Edison Electric Illuminating Co. of 
Brockton, Mass., has declared its regular 
quarterly stock dividend of $2, payabie 
Nov. 1 to stockholders of record Oct. 18. 


WEEKLY COMPARISONS OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 
; ING ELECTRIC AI. COMPANIES. 


Quotations furnished by F. M. Zeiler & Co., Rookery Bidg., Chicago. 


Public Utilities— 


Div. rate. Bid Bid 
Percent. Oct. 26. oo 3. 


Adirondack Electric Power of Glens Falls, common..........-- 6 14 14 
Adirondack Electric Power cf Glens Falls, preferred........... 6 T1 ic 
Amcrican Gas & Electric of New York, common..........+.+:. 10+ extra 110 106 
American Gas & Electric of New York, preferred...........-+... 6 37 31 
American Light & Traction of New York, common........-...-. ra 109 110 
American Light & Traction of New York, preferred............. 6 81 $1 
American Power & Light of New York, common..........sssees 4 65 54 
American Power & Light of New York, preterres Cnet eee een as 6 65 64 
American Public Utilities of Grand Rapids, common............ . 7 9 
American Public Utilities of Grand Rapids, preferred........... i 22 21 
American Telephone & Telegraph of New York ........-..--.- D. hi 991 100 
American Water Works & Elec. of New York, common......... pe 3 3 
American Water Works & Elec. of New York, particip......... T 8 i 
American Water Works & Elec. of New York, Ist preferred.... .. 45 4; 
Appalachian Power, comMmMON....es.ssesesososesseseoserecesesesos is 4 4 
Appalachian Power, preferred........-..esecec serene reer eeersace 7 20 3 
Cities Service of New York, COMMON. .........:e eee eee eneecee +extra 300 308 
Cities Service of New York, preferred........-.. cee eevee cceaes 6 65 65 
Commonwealth Edison of Chicago ..... ccc cee eee eee ete 8 103 193 
Comm. Power. Railway & Light of Jackson, common............ Pe 20 18 
Ccnim. Power, Railway & Light of Jackson, preferred........-.. 6 45 bs 
Federal Light & Traction of New York, common..........-..++- s5 8 g 
Federal Light & Traction of New York, preferred............... ie 45 46 
Northern States Power of Chicago, COmMON...........5+- eee eee — 42 44 
Northern States Power of Chicago, preferred.............4.. ex.div.7 i9 TR ly 
Pacific Gas & Electric of San Francisco, common.......... sses aa 5414 55 
Public Service of Northern Illinois, Chicago, common........... 7 65 t5 
Public Service cf Northern Illinois, Chicago, preferred.......... $5 85 


6 
Standard Gas & Electric of Chicago, cCOMMOM.......+....--0-2e6. da 6 
Standard Gas & Electric of Chicago, preferred...............4.- 8 37 37 
Tennessee Railway, Light & Power of Chattanooga, common.... : 


Tennessee Railway, Light & Power of Chattanooga, preferred... 5 4 

Western Power of San Francisco, COMMON .......... eee eereees : 20 v2 

Western Union Telegraph of New York ......-.....002ceeeee extra 92 92 
Irecustrials— 

Tlectric Storage Battery of Philadelphia, common ...........+- 4 120 120 

General Electric of Schenectady ...cccc ceca ccc cc een e dere eseeers 8 138 135 

Westinghouse Electric & Mfg. of Pittsburgh, common .../...4.; 7 47 48 
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Design and Construction of Large 
Lighting Fixtures 


Art and Principles of Engineering and Illumination Involved 
in Manufacture of Decorative Fixtures of Large Size— De- 
tails of Shape, Color and Illuminants Are Important Factors 


The manufacture 
of electric lighting 
fixtures, like many 
other enterprises, 
may be carried on as 
a series of standard- 
ized processes for 
the production of 
large numbers of 
identical units or as 
a series of more or 
less:special construc- 
tion jobs. The first 
method of manufac- 
ture is applicable to 
the production of 
moderately priced 
equipment finding 
use among a fairly 
wide range of pur- 
chasers, while the 
second method of 
manufacture is suit- 
able only for the production of equipment that 
appeals to the demand of a limited few. Special 
materials, designs, shapes, finish and trim may be 
used in the second method to produce fixtures 
and fittings that harmonize with the individual 
surroundings in which they will be associated or 
that appeal to the taste or fancy of the purchaser. 

Hotels, theaters, club houses, churches, audi- 
toriums and large residences must be provided 
with fixtures designed to harmonize with their 
interior finish as well as produce proper lighting 
effects, if pleasing and satisfactory results are 
to be obtained. Such fixtures cannot be pur- 
chased from stock, because stocks could never be 
prepared to meet the different needs without 
unwarranted cost and the sacrifice of many de- 
tails of individualism. The great variety of 
combinations of architectural and decorative de- 
tails employed in the interior finish of large 
buildings precludes the possibility of ever arrang- 
ing a line of standardized fixtures that would 
give both satisfactory lighting and architectural 
effects. Thus it is evident that there is and prob- 
ably always will be a wide field for the manu- 
facture of special lighting fixtures. As a rule, 
the prospective owner of a new property of the 


Lighting Fixture In Dining 


Room of Sisson Hotel, Chicago. 


type requiring spe- 
cial equipment is not 
so much interested 
in the detail em- 
ployed as he is in the 
ultimate effects pro- 
duced. 

Selection of fix- 
tures of the charac- 
ter required cannot 
be made from cata- 
logs or from samples 
on display in show- 
rooms, but must be 
made from designs, 
by compromise be- 
tween equipment in 
existing installations 
or by delegating the 
task of providing the 
required units to 
some competent per- 
son or organization 
fitted by practice to know what is suitable for the 
particular service desired. It is obvious that the 
production of such equipment partakes fully as 
much of the nature of the artist’s work as of the 
manufacturer’s. 

From the mechanical point of view, design and 
construction of the larger pieces comprises a 
task of no mean proportions. Fixtures weighing 
as much as 3000 lbs. are made at times, and 
sometimes as many as 300 or 400 separate sockets. 
are mounted on a single structure. Single units 
have been built of such proportions that a sepa- 
rate flatcar was required to provide sufficient 
space for shipment, and special allowances had 
to be made for the supporting structures in the 
building frame. In contrast with these great 
units, smaller ones holding only a single socket, 
and often intended to serve as ornaments rather 
than light sources, must be provided to retain 
the characteristics of symmetry striven for. in 
the production of the larger pieces. Between 
these two limits are fixtures of every conceivable 
size and shape, some intended to accomplish one 
result, while others will be designed to accomplish 
something quite different. Size, shape and color- 
ing may be used to make the lighting equipment 
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Chandelier Installed in One of Chicago's Palatial North 
Shore Residences. 


stand out as a conspicuous decorative element 
or to blend in as an unnoticed detail according to 
the desire and skill of the designer. 


TYPICAL EXAMPLES OF LARGE FIXTURE INSTAL- 
LATIONS. 


The fixtures shown in the accompanying illus- 
tration of the dining room of the Sisson Hotel 
are arranged to harmonize with the appearance 
of simplicity, and help to convey the general idea 
of quiet and comfort. Somewhat opposed to this 
idea, the chandelier in the Robidoux Hotel stands 
out as an individual decorative feature, while 
still fitting in with its surroundings and helping 
to convey the general impression of massiveness 
and splendor. Richness of detail and complete 
harmony with the general scheme of interior 
finish are to be seen in the illustration showing 
a large residence fixture installed in a home in 
the North Shore district of Chicago. The illus- 
tration showing a fixture in the process of con- 
struction serves to convey beyond a doubt the 
idea that such equipments as those shown are not 
simply an assemblage of standard parts, but are 
actually constructed as individual pieces. It may 
be noted that the piece in question was too large 
for the room in which it was erected, and a hole 
had to be cut through the ceiling to make room 
for the top part or head. 

Molding, filing, fitting, brazing, hammering 
and spinning form the ground work or body 
structure of the fixture. Sometimes metal or 
composition bodies are worked into or over the 
main structures, and in other instances separate 
parts are attached by.means of hooks, chains or 
other supporting members At the present time 
there is a tendency to add crystal ornaments to 
many of the fixtures being made for large audi- 
toriums, these crystal ornaments being typical of 
certain period styles of architecture now much in 
favor. The metal structure, or the body if one 
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is used, must be finished in coloring suitable to 
the surroundings. Paints, polychrome finishes, 
silver, copper and gold plating, and various other 
processes are used to give the intermediate and 
final touches of finish. Often many coats of 
paint are applied, one partly or completely cover- 
ing another, with sometimes two or three colors 
remaining in a mottled pattern over a solid back- 
ground in the completed job. 


BOTH ART AND ENGINEERING REQUIRED IN FIx- 
TURE MANUFACTURE. 


The construction of fixtures such as these is 
indeed a work of both engineering and art. The 
structures must be strong enough, must present 
a pleasing appearance of themselves, and in the 
end must be fitted to provide illumination for the 
space in which they are installed.- Strength with- 
out harmony or strength and harmony without 
good illumination would leave the finished work 
more or less a failure. It is only by combining 
all three elements that perfect satisfaction can be 
obtained. In order to be assured that the element 
of illumination is always properly cared for, 
some manufacturers consider this part of the 
problem first. The size, shape and finish of the 
room is considered, and the proper amount of 
light is determined to give the required illumi- 
nating effects. Then consideration is given as to 
how this light should be produced and what form 
should be given to the fixture. Some lighting 
problems call for a few large light sources, while 
others may call for many. Under some condi- 
tions fixtures present the best appearance when 
made broad and flat, and with certain other sur- 
roundings they may be round, oblong, rectangu- 
lar, or tall and stately to fit in with a general 
plan. 

In the end, illumination is the prime object of 
the fixture, for without the need of illumination 
there would be no need for the fixture itself. A 
set of brackets or bodies of plaster might well be 
used purely as ornaments without any other con- 


Chandelier in Ball Room of Robidoux Hotel, St. Joseph, Mo. 


November 13, 1920. 


sideration, if good lighting was not the real pur- 
pose to be accomplished by the installation. On 
the other hand, if only good lighting were de- 
sired, a series of standard commercial units might 
be selected and installed with excellent results 
and at much less cost. But where light and har- 
mony are required, consideration must be given 
to both, and structural details must be arranged 
to fit in with the lighting details in every respect. 


Where a fixture will be viewed sometimes by its — 


own light and sometimes by daylight considera- 
tion must be given to its appearance under both 
circumstances. Where daylight is never pres- 
ent, consideration must be given chiefly to the 
appearance and effects produced when the fixture 
is viewed only under its own illumination and 
that produced by other nearby units. The mis- 
take is sometimes made of working elaborate de- 
tails into fixtures that are to be suspended and 
lighted in such fashion that the detail is lost in 
the ultimate effect. In other cases detail is 
avoided until plainness becomes predominant and 
ruins the possible impressions of an otherwise 
well-planned fixture. 


Goop Desicn A MATTER OF BALANCING VARIOUS 
FACTORS. 


It is by watching and weighing these various 
conditions and assigning each its proper consider- 
ation in design that the best results can be ob- 
tained. The designer who attains success in this 
field must be thoroughly grounded in all the 
underlying principles with which he has to deal 
in a material way, and in addition he must under- 
stand and know how. to control the human ele- 
ment in order to prevent or modify the carrying 
out of a prospective purchaser’s impractical ideas. 
This is often one of the most difficult parts of 
the entire problem and on its successful accom- 
plishment rests the success of the designer in 
fully as many cases as may be attributed to any 
other single factor. . 
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Fixtures Being Assembied In Plant of Victor S. Peariman 
& Co., Chicago. 


“under artificial light. However, 1 
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Loggia in Sales Rooms of Victor S. Pearlman & Co., 
Chicago, Showing Lighting Fixtures. 


Recent developments in lamp manufacture 
have added greatly to the possibilities of fixture 
design from an illuminating point of view. With 
tungsten, daylight and white Mazda lamps, each 
with its own coloring features, the designer may 
select one or several types of light source to 
produce effects not obtainable until recent years. 
In fact, if proper selection of lamps 1S made, 
almost any color may be given its natural tone 

if this point 1s 
not given proper attention, fixtures may be pro- 
duced with truly wonderful appearance by day- 
light, but with almost no coloring at all by their 
own light. Or the designer may avoid the use 


of colors that might add greatly to the appear- 


ance of a fixture both by day and night, if he is 
not well versed in the properties of the various 
light sources available for his use. By using 
various types of lamps and colors of light, by 
using concealed sources, or by using partly con- 
cealed and partly exposéd sources an almost end- 
less variety of effects may be produced. 


INCREASE IN NUMBER OF WESTERN 
ELECTRIC EMPLOYES. 


During September the employes on the pay- 
roll of the Western Electric Co. numbered 


34,222 (the highest point in the history of the 


company) compared with a total of 25,360 for 
the same month in 1919. Of the present staff 
21,626 are located at the Hawthorne (IIl.) plant, 
while a year ago there were only 15,358 employed 
there. The staff of the engineering department 
numbered 3512 in September of this year, or an 
increase of 943 over the same month in 1919. It 
is predicted that the production of the automatic 
telephorie will mean further additions to the per- 
sonnel of the Hawthorne plant. Several new 
buildings are now being erected. 


Proposed School- Lighting 
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Code 


for Wisconsin 


Draft of Regulations to Meet Specific Requirements for Day- 
light Illumination in Public Schools as Well as Provide Ade- 
quate Distribution of Artifical Light and Elimination of Glare 


Within recent years state organizations have 
given considerable attention to lighting, especially 
for industrial purposes, and progress in this direc- 
tion has been marked by the drafting and enforce- 
ment of industrial lighting codes in a number of 
states. Among the first to realize the importance 
of good industrial lighting, from the standpoint 
of safety, hygiene and sanitation, was the In- 
dustrial Commission of Wisconsin. About 1912 
this body drafted an industrial lighting code which 
has become well recognized as one of the most 
complete and specific codes covering the installa- 
tion and maintenance of factory illumination that 
has been advanced by any organization. During 
1919 the Wisconsin commission drew up a code 
covering the regulation of automobile headlights, 
approval of which was made this spring. 

The activity of the commission in the field of 
lighting has again come to the fore. Realizing 
the necessity of correct lighting in the public 
schools, the commission has drafted a code of 
lighting for the schools of Wisconsin. It is based 
on the recommendations of the Illuminating En- 
gineering Society, but is designed to be more 
definite with respect to requirements for natural 
daylight illumination and with respect to the glare 
and distribution of artificial light. 

The code has been prepared in tentative form 
and has been submitted to leading illuminating 
engineers of the country with a request for criti- 
cisms and suggestions, which are being received 
by John A. Hoeveler, ‘electrical engineer of the 
commission, who prepared the major portion of 
the tentative draft. 

SECTION I.—APppLICATION AND DEFINITIONS. 

A pplication—tThis code shall apply as a mini- 
mum requirement for all new construction and 
reconstruction begun subsequent to its adoption. 

Scope of Orders.—This code sets forth the 
minimum requirements for the natural and arti- 
ficial lighting of all school buildings, both public 
and private. 

Meaning of Terms.—The following definitions 
give the meaning of some of the terms occurring 
in this code; terms not defined will be understood 
to have their customary meanings. 

(1) Candle (or candle-power) means the unit 
of luminous intensity maintained by the national 
laboratories of the United States, France and 
Great Britain. 

(2) Lumen means the unit of luminous flux 
equal to the flux emitted in a unit solid angle 
(steradian) by a point source of unit candle- 
power. 

(3) Foot-candle means the unit of illumination 
equal to 1 lumen per sq. ft. The foot-candle is 
the lighting effect produced upon an object by a 
lamp of 1 candle-power at a distance of 1 ft.; at 


2 ft. the effect would be not the one-half foot- 
candle, but one-fourth; at 3 ft., one-ninth foot- 
candle, etc. 

(4) Photometer means an instrument suitable 
for making illumination measurements. 

(5) Lamp means that part of the lighting 
equipment from which the light originates. With 
electric lighting it means the incandescent lamp 
bulb or the arc, and with gas lighting the burner 
and mantle. 

(6) Local lamps (or lighting) means lighting 
units located close to the work and intended to 
illuminate only a limited area about the work. 

(7) Overhead lamps (or lighting) means light- 
ing units installed above ordinary head level to 
secure a general illumination over a considerable 
area. 

(8) Brightness means the intensity of light per 
unit area emitted from or reflected by a body; in 
this code it is expressed in candle-power per 
square inch. 

(9) Glare means any brightness within the 
field of vision of such a character as to cause dis- 
comfort, annoyance, interference with vision or 
eye fatigue. 

(10) Eye strain means a physiological condi- 
tion of the eye resulting in discomfort, poor 
vision or fatigue. 

(11) Shaded means that the lamp is equipped 
with a reflector, shade, inclosing globe or other 
accessory for reducing the brightness in certain 
directions or otherwise altering or changing the 
distribution of light from the lamp. 


Section II.—NaturaL LIGHTING. 


General Requirements.—Study, class and reci- 
tation rooms shall be illuminated by the uni- 
lateral (windows to the left of pupils only) or 
bilateral (windows to left and rear of pupils 
only) systems of natural lighting from windows 
in exterior walls only. Laboratory, office, manual 
training and domestic science rooms, assembly 
halls, auditoriums, libraries, museums and art 
galleries shall be illuminated by windows in ex- 
terior walls or from overhead skylights, or from 
both. Halls, corridors, stock and supply rooms 
and closets shall be illuminated by skylights or by 
side windows placed in exterior or interior walls 
and partitions. Toilets shall be illuminated by 
skylights or by side windows placed in exterior 
walls. Walls of large light courts are considered 
as exterior walls in this code. 

Glass Area of Windows.—The effective glass 
area of the windows shall be at least 20% of the 
floor area of ‘study, class, recitation, laboratory, 
office, manual training, domestic science, library, 
sewing, drawing and drafting rooms, and all 
spaces devoted to similar use. No specific glass 
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area requirement is made for the other rooms of 
school buildings, but it is recommended that gen- 
erous provision be made for natural lighting, be- 
cause of the value of good daylight in conserving 
eyesight, and because of the hygienic value of 
plenty of sunlight. 

Height of Window Sills—Sills of side win- 
dows shall be at least 36 ins. above the floor in 
the rooms and spaces listed above. A sill height 
of 42 ins. is recommended especially in rooms 
occupied by grades above the fourth. 

Height of Window Heads or Tops.—Tops of 
windows in rooms and spaces listed above shall 
be carried as close to the ceiling as practicable, 
but in no case shall they be less than 8 ins. below 
the ceiling. Height of window head shall also 
be at least one-half the room width (measured 
at right angles to the glass surfaces). Where 
bilateral lighting is used the height of window 
head need be only four-tenths the room width. 
Where skylights are used no limitation on room 
width is placed. 

Window Shades.—All side windows exposed 
to direct sunlight or bright light from the sky 
shall be equipped with window shades adequate 
for the purpose of controlling such bright light 
and eliminating glare. 

These shades should perform several func- 
tions, namely, the diffusion of direct sunlight, the 
control of illumination to secure reasonable uni- 
formity, the elimination of glare from the visible 
sky and the elimination of reflected glare from 
the blackboards. These requirements make it 
desirable to equip each window with two shades 
operated by double rollers placed near the level 
of the meeting rail. Shades. so placed may be 
raised or lower from the middle, which provides 
elasticity for shading and diffusing the light. The 
material of the shade preferably should be a yel- 
low or tan-colored material sufficiently translu- 
cent to transmit a considerable percentage of the 
light while at the same time diffusing it. 

A more complete control of the light may be 
obtained by the use of two independent sets of 
shades at each window. The one, a translucent 
shade, should roll from the top down; the other 
a very dark heavy shade (green) should roll 
from the bottom upward. 

Adjustable shades of a tan color meet the above 
requirement. 

Since it is the top portions of the windows 
which supply the illumination to the spaces 
farthest from the windows, it is bad practice to 
shut out bright light by pulling down an opaque 
shade from the top, as this will make the illumi- 
nation of these spaces inadequate during the 
hours when it would otherwise be best. 

Finish of Ceilings—Ceilings shall be finished 
with a matte or dull surface having a coefficient 
of diffuse reflection of at least 0.70. 

Finish of Walls of Rooms.—Walls to top of 
blackboard, or to a height of 6 ft., above the 
Hoor where blackboards are not used, shall be 
finished with a matte or dull surface having a 
coefficient of reflection of at least 0.35. Below 
this level a darker finish may be used. Glossy 
surfaces cause eye strain because of the specular 
or mirror-like images of windows and artificial 
light sources in te surfaces. 

Average coefficients of diffuse reflection of 
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various colors measured with the light from 
tungsten lamps are as follows: 


White paper ......... Ble Tan se ated een ets 0.37 
Ivory white ......... 0.76 Cocoanut brown ..... 0.22 
Caen stone .......... 0.72 Satin green .......... 0.67 
IVOTI a ee 0.72 Bright sage and ivory 
Ivory tan ............ 0.58 LAU een eros tat, 0.47 
Primrose ............0.67 Bright sale .......... 0.43 
Lichen gray .........0.70 Forest green ......... 0.21 
Pearl gray ...s...... 0.70 Olive green .......... 0.14 
Silver gray and caen Pale azure and white.0.53 
SCONE so cok T EE deed 0.50 Pale azure ...........0.36 
Buff stone and pale Sky blue naka ossis 0.31 
AZUrE restui te tarea 0.44 Shell pink ........... 0.57 
BU «sicSos ween ns O49 Pink Ass ccicnsekaaes 0.51 
Buff stone ........... 0.51 Cardinal ............. 0.27 


Finish of Walls of Light Courts—Walls of 
light courts shall be finished with a surface having 
a coefficient of reflection of at least 0.50. 


SEcTION IIJ.—ARTIFICIAL LIGHT. 


General Requirement—All rooms and spaces 
of school buildings shall be equipped with means 
for supplying artificial illumination adequate for 
the purpose to which each room or space is de- 
voted. 

Intensity of Artificial Illumination—Rooms 
and spaces of school buildings shall be supplied 
with intensities of artificial illumination in ac- 
cordance with the following table, the minimum 
permissible intensity of illumination at the work 
being: 


Foot- 
Room or Space. Candles. 
Storage’ Spaces o s-ivsdiva Fay wad Ane AT ges 0.5 
Stairways, corridors ....... 0... cece eee cence 1.0 
Gymnasiums, auditoriums, assembly rooms, mu- 
seums, art galleries ......... 0. cece eee eee noes 2.5 
Class, study, recitation rooms and libraries...... 5.0 


Laboratories, manual training, domestic science 
(except SEWING) . 2... cece eee eee eee e eee eee ; 
Sewing, drawing, drafting............ EEEN 8.0 


The above are minimum permissible intensities. 
Materially higher intensities are recommended 
for best results. Where it is desired to see ob- 
jects in their daylight hues, as for art work, the 
use of artificial light having an average daylight 
spectrum is suggested. 

Shading of Lamps for Overhead Lighting.— 
Overhead artificial light sources suspended at ele- 
vations above a level plane 4 ft. above the floor, 
of less than one-half their distance from any posi- 
tion in the room or space illuminated shall be 
shaded in such a manner that the intensity of the 
brightest square inch of visible light source does 
not exceed 15 candle-power. Glare from lamps 
or unduly bright surfaces produces eye strain, 
and must, therefore, be avoided. Very much 
lower brightness of artificial light units, than 
specified above, is desirable in class, study and 
recitation rooms. A maximum brightness not to 
exceed that of the sky (1.5 to 3.0 candle-power 
per sq. in.) is recommended. 

Shading of Lamps for Local Lighting —Local 
artificial light sources shall be shaded in such a 
manner that the intensity of the brightest square 
inch of light source presented to view from any 
normal working position does not exceed 3 can- 
dle-power. When local lighting is used the limits 
of permissible brightness are much lower than 
for lamps used for overhead lighting, because the 
eyes are more sensitive to strong light received 
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from below, and because such light sources are 
more constantly in the field of view. 

Distribution of Light on the Work.—In class, 
study, recitation, laboratory, office, manual train- 
ing, domestic science, library, sewing, drawing 
and drafting rooms, and all spaces devoted to 
similar uses, the maximum spacing between arti- 
ficial lighting units shall not exceed 1.5 times the 
elevation of the unit above the work (the eleva- 
tion of the work is usually 30 ins. above the 
floor). This is required to insure a distribution 
of illumination, which avoids objectionable shad- 
ows and contrasts of intensity on the work. 

In all other spaces, except stairways, corridors 
and storage spaces, the mounting height and 
spacing employed with artificial lighting units 
shall be such as to secure a distribution of illumi- 
nation over the floor area which is free from 
marked differences in intensity. 

Switching and Controlling Apparatus.— Elec- 
tric artificial lighting units in all rooms and spaces 
shall have switches or controlling apparatus at 
points of entrance. 

Emergency Lighting.—¥lectric artificial light- 
ing units of the main stairways, halls, corridors 
and exits shall be supplied from supply and 
branch lines entirely independent of the lines 
supplving the lighting for the remainder of the 
buildings. , 

Maintenance.— Windows and artificial lighting 
units shall be cleaned at sufficiently frequent in- 
tervals to maintain proper illumination. All parts 
of the artificial lighting system shall be frequently 
inspected and when found defective replaced or 
repaired. Lamps with heavily blackened bulbs 
should be replaced even though they may still 
be operated. 


CO-OPERATION AS A MEANS OF IN- 
CREASING BUSINESS. 


Service to Architects and Contractors Would In- 
crease Allowances for Fixtures in New 
Buildings. 


One of the possibilities of getting business 
which is not fully developed by many contractors 
is co-operation with the architect during the 
planning of large buildings or groups of houses. 
Architects require careful and diplomatic 
handling, for many of them consider themselves 
experts on lighting when their knowledge may 
in reality be rather fragmentary. The facts are 
that the architect has to know so much that his 
knowledge of some of the many branches of his 
business must of necessity be somewhat incom- 
plete. The contractor can co-operate by getting 
on friendly terms with the local architects and 
offering assistance in solving the lighting and 
wiring problems. In this way he can often bring 
the architect to see that the usual 1% reserved 
for fixtures and lamps may in some cases be too 
much, but that in most cases such an allowance 
is absurdly inadequate. In this way he can often 
get the allowance raised to 3% and at the same 
time make a favorable impression. 

Since, as a rule, the fixture contractor does 
not have time to devote to a deep study of the 
many problems’ of lighting, it might be well for 
the manufacturers to co-operate through or with 
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their organization in maintaining at strategic 
points illuminating engineers whose business it 
would be to help the contractor dealer to lay out 
the job and to confer with the architect if re- 
quired. This service should be free to the archi- 
tect and the contractor because the enormously 
increased sales of fixtures would probably more 
than pay for the services of competent. illumi- 
nating engineers. The raising of the percentage 
reserved for fixtures on a $500,000 job from 
1% to 3% would amount to $10,000—surely 
enough to pay for the expense of laying out the 
job. 

It is even possible that dividends might be 
earned and paid to the manufacturers and deal- 
ers backing the movement. Such earnings could 
be accumulated through the charging of a per- 
centage fee against the successful contractor. 
Such a condition would serve to further consoli- 
date and fix the organization through the medi- 
um of common interest and “better business for 
all.” This service idea is being developed by 
various motor manufacturers, but so far none of 
them have attempted to benefit the trade as a 
whole in the manner suggested through a nation- 
wide movement. A more intensive study of the 
underlying principles of light and illumination is 
needed on the part of fixture manufacturers. 
The real key to better business. lies, not in cut- 
throat competition, but in co-operation and the 
development of new and larger selling organiza- 
tion for the good of the trade as a whole. 


RELATIVE ATMOSPHERIC SPECTRAL 
TRANSMISSION. 


Light Transmission of Atmosphere Shown to De- 
pend Upon Color or Wave Length and on 
Condition of Weather. 


So far as it 1s permissible to draw conclusions 
from the observations made, three distinct curves 
of relative light transmission may be associated 
with three types of weather conditions, accord- 
ing to the findings of the Bureau of Standards as 
given in Scientific Paper No. 387. The three 
weather conditions are described as being of low 
humidity, overcast and high humidity, and rainy. 

Within the visible range of the spectrum there 
is but slight evidence of selective transmission 
under conditions of low humidity; that is, all 
wave lengths that affect sight are transmitted by 
the atmosphere with about equal loss. However, 
in overcast and rainy weather such conditions do 
not prevail, there being a somewhat better trans- 
mission of light having an orange color. The 
transmission characteristics of overcast and rainy 
weather differ for certain wave lengths but are 
practically identical for those wave lengths which 
have the greatest effect upon the eye. In all 
cases there appears to be an increased absorption 
of light, or a reduction in transmission, as wave 
lengths increase above or diminish below certain 
values, the maximum of relative transmission 
falling within the range of vision. 

Such information as is contained in the report 
is of material use in the design and selection of 
searchlights, headlights for automobiles and loco- 
motives, lamps for lighthouses, and in the study 
and practice of aerial photography. 
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Illuminating Engineering Society 
Educational Plans 


Program Providing for Increased Activity and Greater Dis- 
semination of Knowledge on Lighting Subjects Outlined ! 
in Presidential Address at Cleveland Convention of Society 

By S. E. DOANE 


Past President, Illuminating Enginecring Society. 


The presidential addresses of my predecessors 
have been on varied topics. Each address bears 
evidence that the subject discussed was one which 
had been very much 
in the author's mind | 
during his administra- 
tion. The problems 
with which your ex- 
ecutive deals each 
year are largely be- 
yond his control and 
result from conditions 
so general that each 
administration has. 
small opportunity to 
do what it would like 
to do were it entirely 
free. This was par- 
ticularly true of the 
war-time administra- 
tions. 

My administration 
has been the first for | 
a number of years in 
which conditions have - 
made it possible to lay 
out a considerable 
amount of construc- 


tive work along the : 
lines of normal activ- | at 


ity of this society. 
The administrative 
period of one year is 
too short a time to permit a council and an execu- 
tive to formulate new plans and to carry them 
through to a complete conclusion, but in the past 
year we have attempted to build a foundation for 
future progress along the lines so wisely laid 
down by the founders of the society and carried 
on by the preceding administrations. 


PUBLIC APPRECIATES NEED FOR GREATER KNOWL- 
EDGE OF ILLUMINATION. 


The great function of the society is educational. 
To a considerable extent we have been obliged in 
the past to gather together the material which we 
hoped would be accepted by science and industry 
as authoritative pronouncement around which 
progress in illumination would be made. I have 
been gratified beyond measure to find to what ex- 
tent this society is accepted for just what it aims 
to be—a scientific society without commercial 
leanings or connections. | . 

The year which has just passed has been 
marked by a public appreciation of the need for 


greater knowledge of illumination. It 1s my pur- 
pose in this address to review more broadly the 
course which this society is following and per- 
force must follow in 
the light of our pres- 
ent knowledge and 
announced aims. Our 
problem for the past 
year, for the ensuing 
year, and, I trust, for 
many years to come 
will be to find new 
ways and to make 
larger use of the old 


greater influence, of 
increasing our knowl- 
edge and of further- 
ing its dissemination. 
As we succeed in 
these aims, we shall 
find our membership 
increasing and our in- 
fluence corresponding- 
ly growing. 

This society is of 
use to a man from 
two entirely different 
standpoints. It is of 
use to a man when he 
needs assistance. It is 


S. E. Doane. of use to a man when 


he wishes to increase 
his usefulness to his fellowmen. Your council 
has agreed during the past year to arn extension 
of educational work in a way which will be of 
benefit to both these phases of a man’s need. In 
order to increase our value to the man who needs 


- assistance, we must have that assistance in such 


shape that it ts readily available. Now, since we 
are a scientific’ society whose very considerable 
function is educational, it is obvious that such 
assistance must be educational assistance. 

To the man who would help his fellowmen, this 
society offers the opportunity of preparing the 
material which should be used in our educational 
effort. In practice, of course, no one of us falls 
wholly in either class. The man who seeks in- 
formation today might furnish it tomorrow. The 
vehicle of usefulness or assistance is naturally 
the publications of the soctety. Our Transactions 
have fulfilled a most useful function, but in the 
judgment of your council and your president the 
time has come when their form should be changed 
and when we should organize for. regularly issu- 


ways of wielding a 
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ing material in other forms.. The papers of this _ 


convention, following the precedent of previous 
years, will be published in the Transactions 


throughout the succeeding months. This is too 


slow a process. I believe that our papers should 
be bound and given to the members at the earliest 
possible date following the convention. 


SocieTY To Issue SyMPOSIUMS AND COMPILA- 
TIONS OF FACTS ON DIFFERENT SUBJECTS. | 


I believe that the Transactions should be ‘used 


as vehicles for the conveyance of new ideas, new 
papers, new facts, new material of all kinds and 
also for the discussion of this material. They 
should lead up to the issue on the part of the 
society of a new series of publications which will 
partake of the nature of bulletins or symposiums 
or exhaustive compilations on a subject. 

It is obvious that such a program requires 
money and that without additional finances we 
could not do justice to this conception of our 
responsibility. It has been the good fortune of 
your retiring president, through his business con- 
nections and acquaintances, to so present the 
possibility of good to result from the support of 
such a program that sufficient assurance has been 
received to warrant him in announcing that bar- 
ring the usual exceptions for the unforeseen, it 
is expected that your society will be able through- 
out the ensuing year to issue a series of bulletins 
on various subjects which will be compiled by 
the authorities on those subjects and which when 
issued will be sold to and used by manufacturing 
companies, central stations, sales organizations, 
and others. It is intended that the society shall 
itself make all these reprints for a price greater 
than the cost, so that the bulletins will be self- 
supporting and will contribute a sufficient sum 
to pay the necessary overhead which would be 
needed to take care of the program. I expect as 
a result of this agreement and program that we 
shall be able to furnish the educational institu- 
tions of this country, manufacturing companies, 
sales organizations, central stations, and all others 
who must needs gather such information and 
distribute it to their organizations and to their 
trade the best record of information and pro- 
cedure on the subjects coming within our scope. 


ESTABLISHMENT OF COURSES ON ILLUMINATION 
IN PUBLIC SCHOOLS AND OTHER SCHOOLS. 


The educational committee has done splendid 
work throughout the past year and has done so 
much preparatory work that it will show greater 
results throughout the ensuing year toward get- 
ting courses on illumination established in our 
colleges, high schools, grade schools, correspon- 
dence schools, and in the commercial and other 
societies and associations. -> ` | 

Several of the large manufacturing companies 
now publishing their own technical bulletins on 
general illumination subjects have agreed to pre- 
sent these compilations as papers to the Illumi- 
nating Engineering Society for discussion, com- 
mittee revision, editing and acceptance, so that 
the manufacturing company intending to issue 
such a bulletin and sending it directly to the trade 
would submit it to the society as a suggestion for 
a bulletin. Through the proceedings and discus- 
stons of the society. the material would be re- 


ferred to a committee on compilation and editing 
which would revise and publish it, sending it as 
a bulletin to the membership of this society and 


reprinting it, at a price in excess of the cost, for 


the manufacturer who emploved the man who 
primarily wrote it, for others engaged in similar 
work, and anyone else in the industry who could 
use such a -publication in ‘its: organization and 
with its trade. It is my belief that such an op- 
portunity to increase our usefulness would at- 
tract the two classes.of men to whom I have 
referred—first, the class which wishes assistance, 
and second, the class which is willing to render 
assistance. We have thus set the stage for a 
membership increase. 

In the course of my work on the educational 
function of the society, I have run into a situation 
which I present for serious consideration. The 
sequence of thought 1s obvious. First, we have 
succeeded in demonstrating to the country the 
need for better illumination. Second, the accep- 
tance of this view has raised the need for an 
augmented effort along educational lines. Third, 
when we review the field to fulfill this need we 
find another matter of the greatest seriousness, 
which is the need for financial recognition of the 
men who are engaged in scientific work outside 
of the strictly industrial field. In this class fall 
the teachers of our schools and the scientists in 
government employ. 


SCIENTISTS AND EDUCATORS FORCED TO TAKE Up 
: INDUSTRIAL WORK. 


The exodus of educators from our colleges and 
universities and of scientists from governmental 
bureaus has reached truly serious proportions. 
These men are finding employment as specialists 
in large organizations which do not hesitate to 
pay substantially more than most educational and 
governmental institutions find it possible to offer. 

The true scientist is a peculiar individual in 
certain respects. His love for his work is second 
only to his love for his family and his home. 
Money seems to have small attraction for him 
as long as he is able to live with a fair degree 
of comfort. The pleasures that most of us find 
away from our desks, outside the confines of 
our daily problems, the scientist finds in fullest 
measure deep in the intricate details of his work. 
' In the past few years, however, the cost of 
living has intruded upon his consciousness. It 
has insisted upon recognition. In the cases of 
many men wedded to their work it has pre- 
sented nothing short of an ultimatum. The result 
has been that men who have refused to consider 
really handsome offers from industrial plants in 
the past because of their love for the work they 
were engaged in have been forced at last to accept 
outside offers in ordér that they and their fami- 
lies might live decently and comfortably, and lay 
a little aside for the proverbial rainy day. 

I understand that certain educational institu- 
tions have endeavored to adjust their salary 
scales sufficiently to retain the men who act as 
the educators of your children and of my chil- 
dren. Undoubtedly others will follow suit. As 
educated men ourselves, we cannot afford to 
leave the future instruction of our young man- 
hood and womanhood to men not in industry 
because they are not-competent to be in industry. 
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Motion-Picture Theaters 


Theoretical and Practical Considerations —. Results Obtained 
With Experimental Theater—General Conclusions and Sugges- 
tions— Paper Presented Before Illuminating Engineering Society 


By L. A. JONES 


Research Laboratory, 


In the early days of the motion-picture indus- 
try it was customary to present pictures in a room 
containing practically no illumination other than 
that resulting from the light reflected from the 
screen. This procedure may have been justified 
to a certain extent, because screen illuminations 
were very low, making it necessary to exclude 
practically all light from the room in order that 
the resultant picture might appear to be of satis- 
factory brightness. With the progress in devel- 
opment of projection apparatus the screen bright- 
ness has been raised continually, until at the pres- 
ent time such values are relatively high. Im- 
provements in the quality of the photographic 
materials have resulted in better positives for 
projection, which also tends to give pictures of 
greater clearness and brilliancy. Along with 
this tendency to increase the screen brightness, 
modifications of the interior illumination of 
motion-picture theaters have taken place. The 
trend has been in the direction of increased room 
illumination and with the appearance of the 
higher class theaters, devoted exclusively to the 
exhibition of motion pictures, has come consid- 
erable development in the art of interior illum- 
ination of such places. The existence of higher 
screen brightness naturally permits of greater 
illumination without serious interference with 
the quclity and brightness of the projected pic- 
tures. 


REASONS FOR PROPER AMOUNT OF GENERAL 
LIGHTING IN THEATERS. 


The desirability of providing sufficient illum- 
ination for the convenience and comfort of the 
audience, if this can be accomplished without 
perceptible loss of quality in the projected pic- 
ture, is obvious. It is scarcely necessary to 
enumerate the many serious objections to the use 
of very dimly lighted rooms in which motion 
pictures are being exhibited to large audiences. 
The difficulty encountered by persons entering 
from the relatively brightly lighted exterior re- 
gions in finding their way to unoccupied seats is 
considerable. The undue strain thrown upon the 
accommodation processes of the retina resulting 
from a sudden transition from a brightly lighted 
exterior to a dark interior, or vice versa, is to be 
avoided if possible. More serious than these, 
however, is the excessive visual fatigue and eye- 
strain resulting from a prolonged observation of 
the brightly illuminated area (such as the screen 
on which the picture is being projected) occupy- 
ing but a small portion of the field of view. sur- 
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rounded by very dark areas, this condition being 
ideal for the production of glare effects due to 
excessive contrasts. Furthermore, in such dimly 
lighted interiors it is quite impossible for the 
management to supervise adequately the conduct 
of individuals in the audience, a fact which has 
led to some criticism of such places of entertain- 
ment. It 1s evident for the satisfactory exhibi- 
tion of motion pictures that the general illumina- 
tion in the theater must be subdued in order that 
the projected picture shall be of good quality as 
regards its apparent brightness and contrast, and 
that in raising the value of the general room il- 
lumination there is a limit beyond which it is 
impossible to go without seriously affecting these 
characteristics of the picture. 

While a great deal has been done in improv- 
ing the character of the illumination of such 
theaters, the problem seems to have been ap- 
proached largely from the purely practical stand- 
point with the object of producing artistic ef- 
fects and the enhancement of the ornamental 
detail of the interior rather than with the idea 
of producing maximum visual comfort for the 
audience, while at the same time maintaining 
satisfactory photographic quality in the projected 
picture. It, therefore, has seemed worth while 
to approach the problem from the standpoint of 
the retinal sensibilities, and to link up the con- 
clusions drawn from such a consideration of the 
subject with those resulting from practical tests. 

From a consideration of the available data 
relative to the various sensibilities of the retina 
to brightness and brightness differences, it is 
evident that a picture having a definite objective 
contrast may in some cases be made to appear 
more contrasty if observed under different con- 
ditions of illumination. For instance, 1f the con- 
ditions of viewing are such that the retina is 
operating at a low adaptation level such that its 
sensibility to contrast (1% e., brightness differ- 
ence) is small, enhancement of the apparent con- 
trast can be obtained by so changing the condi- 
tions of illumination that the retina is operating 
at a higher level where its sensibility to contrast 
is greater. Applying this reasoning to the case 
of an observer in a motion-picture theater, it 
seems reasonable to assume that it might be en- 
tirely possible by using an increased amount of 
general room illumination to make the projected 
picture appear more contrasty than with a smaller 
amount.of such illumination. On the other hand, 


. any attempt to raise the level of illumination in 


the body of the theater will. most probably, result 
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in an increased amount of scattered light incident’ | 


upon the projection screen, which, since it 1s su- 
perimposed equally on both the high-light and 


shadow regions of the picture, will result in a_ 


lowering of the actual objective contrast. From 
purely theoretical considerations, therefore, it 
would seem that the use of higher illumination 
levels in a motion-picture theater will result in 
two effects which operate in opposite directions 


upon the apparent contrast of the picture being _ 


projected. 7 


Room ILLUMINATION INCREASED WITHOUT IN- 
TERFERENCE TO PICTURE PROJECTION. 


It seems possible, therefore, that the illumina- 
tion levels in the body of the theater may be 
raised to levels much higher than those cus- 
tomarily used at the present time without in any 
way interfering with the apparent contrast of the 
projected picture. It also follows that with the 
higher adaptation levels the apparent brightness 
of the picture will be less than at the lower adapt- 
ation levels, but since screen brightnesses at the 
present time are relatively high a slight sacrifice 
in the apparent brightness can be made without 
serious results. In fact, in many theaters the 
high-light portions of the pictures are so bright 
as to cause a visual discomfort, and a more pleas- 
ing effect may result if such pictures were viewed 
with an eye adapted to a higher brightness level. 
This brief consideration of the fundamental 
characteristics of the retina makes it possible to 
draw certain general conclusions as to the most 
desirable conditions of illumination for the pur- 
pose. The data available, however, are not .suf- 
ficiently complete to permit the computation of 
the desired values, and hence it is necessary to 
resort to experiment and to actually measure in 
an experimental installation the illumination 
which 1s permissible, the permissible illumination 
being defined as the maximum illumination which 
may be employed without causing a perceptible 
loss of quality in the projected picture. 


GENERAL THEORY AS AFFECTS BRIGHTNESS SEN- 
SIBILITY OF OBSERVER. 


Before proceeding with an account of the ex- 
perimental work, it may be well to consider in 
more detail the general theory of the subject and 
the fundamental characteristics of the eye which 
are important in problems of this nature. First 
of all, it should be borne in mind that the sensa- 
tion produced when light falls upon the retina 
depends upon several factors such as the intensity 
of the light, the length of time during which the 
stimulation continues, wave length of the radia- 
tion, the size and shape of the retinal area stimu- 
lated, and the physiological conditions of the 
retina due to previous action of light upon it, It 
is sufficient for the present purpose to consider 
only the reactions of the retina to the intensity 
factors of the stimulus and neglect those which 
are functions of its quality. 

Of first importance among the factors requir- 
ing consideration is the sensibility of the retina 
to brightness. There are three types of bright- 
ness sensibility: (1) threshold sensibility, which 
is measured by the least brightness perceptible; 
(2) contrast sensibility. which is measured by 
the least brightness difference perceptible, and 
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. (3) glare sensibility, which is measured by thé 


brightness just sufficient to. produce discomfort 
when observed. ` =o N = 

Now the sensibility of the eye to brightness, 
contrast and glare depends upon the condition 
of the retina at the particular time the determin- 
ation is made, and that condition is in turn de- 
pendent upon the previous stimulation. Hence, 
it is necessary to specify the condition of the 
retina at the time the measurement of sensibility 


is made. This is done by specifying the bright- 


ness, to which the eye is adapted, and is termed 


. the “adaptation level” of the retina. For instance, 


when an observer looks for some time (10 to 30 
min.) at a uniformly illuminated surface so large 
as practically to fill the field of vision, a condi- 
tion of equilibrium in the retinal process is 
reached, and the observer’s eye is said to be 
adapted to the brightness of the field, and his 
“adaptation level’ is specified by stating the 
brightness of the illuminated surface, which is 
sometimes termed the “sensitizing field.” It is 
found that the sensibility of the retina varies 
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Fig. 1.—Threshold, Contrast and Glare Sensibility 
Curves. 


over very wide limits depending upon the adapta- 
tion level; in fact, due to this variable sensibility, 
it is able to operate over a range of brightness 
from 1 to 100,000,000 (approximately). A com- 
plete expression of sensibility, therefore, requires 
measurement over the entire adaptation range, 
and the results are most conveniently expressed 
in graphic form as curves plotted with values of 
the various types of sensibility (threshold, con- 
trast and glare) as ordinates and the adaptation 
level is abscissae. These three sensibility curvés 
are given in Fig, 1. 

Since the variation in value of adaptation 
level (field brightness) is enormous, it is con- 
venient in plotting the curves to use the loga- 
rithms of these values. The ordinates are ex- 
pressed in units appropriate to the various types 
of sensibility. For any specified adaptation level 
it is now possible to read from the curves the 
brightness which is just uncomfortable (produc- 
ing glare), the least perceptible difference in 
brightness (contrast), and the least perceptible 
brightness (threshold). Applying this to the 
case of an observer in a motion-picture theater, 
we are able, if his adaptation level is known, to 
find to what extent any area may be illuminated 
without producing glare, to compute the amount 
of general illumination which may be tolerated on 
the screen without producing # perceptible degra- 
dation of contrast, or to specifyithe:maximum. of 
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Fig. 2.—Side Elevation of Experimentai Motion-Picture Theater. 


brightness difference in the field of vision if un- 
due eye fatigue is to be avoided. 

In order to make such useful application of the 
fundamental data contained in the sensibility 
curves, it 1s, however, necessary to know the 
adapation level of the observer under the particu- 
lar conditions considered. Unfortunately the 
data necessary for this are not at present avail- 
able., It will be recalled that the “adaptation 
level” is defined as specified by the brightness of 
a uniformly illuminated field filling the entire 
field of vision, and the retinal sensibilities were 
determined under such conditions. Now it is 
probable that the brightness of the foveal image 
is the most important factor in fixing the adapta- 
tion level of the retina, but undoubtedly the 
brightness of the images outside of the fovea 
have some influence. In the case of a person 
watching a motion picture, the picture itself usu- 
ally occupies but a relatively small portion of the 
visual field, and in case the surrounding areas 
are very low in brightness his adaptation level 
will probably be somewhat lower than indicated 
by the average picture brightness. The effective 
application of the sensibility data, therefore, de- 
pends upon a reliable determination of the adap- 
tation level under practical working conditions in 
the motion-picture theater. An instrument is at 
present being developed with which the adapta- 
tion level of the retina when stimulated by non- 
uniform fields may be measured. It 1s hoped 


when such measurements are available that the 
application of the sensibility data will lend addi- 
tional support to the conclusions reached in the 
experimental work to be described. 

In order to make an actual determination of 
the maximum general illumination permissible, 
an experimental lighting system was installed in 
the projection room in the research laboratory. 
In designing this system an attempt was made to 
obtain the maximum average illumination on the 
table plane (horizontal surface 30 in. above the 


_ floor) with a minimum of illumination on the 


projection screen, and further to distribute the 
light so that no area either of wall, ceiling or 
lighting fixture should be sufficiently bright to 
cause glare or appreciable increase in the adapta- 
tion level of the observer. | 

In Fig. 2 is shown a side elevation of the room, 
with the locations of the various elements of in- 
terest in this problem and the dimensions of im- 
portance. In Fig. 3 is given a plan view showing 
the position of the stations on the table plane at 
which measurements of illumination were made. 
The ceiling of this room is painted white, while 
the walls are a medium tone of buff. The pro- 
jection screen is of the metallic type (Gaumont), 
having a high reflecting power for points on and 
near the axis, but falling off rapidly for angles 
greater than 15 deg. from the axis. 

The lighting fixture used was constructed by 
mounting six 10 by 12 darkroom ceiling lamps on 


Fig. 3—Plan View of Experimental Motion-Picture Theater. 
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a light wooden frame work. In order that the 
position of this fixture could be adjusted to give 
various distributions of light, it was suspended as 
shown in Fig. 4. 

The vertical members AA carry the horizontal 
member B, which is a cylindrical metal rod about 
21 ft. long. One of these fixtures is mounted 
near each side of the room, and parallel to each 
other. Upon these horizontal ways operate the 
sliding carriages C. Over small pulleys attached 
to this carriage the sash cords FF operate and 
suspend the lighting fixture as shown. By means 
of these adjustments it is possible to adjust the 
position of the lighting fixtures to any desired 
distance from the ceiling, to vary its distance 
from the projection screen by a considerable 
amount and further to vary the inclination at 
which the fixture hangs thus controlling to a 
great extent the distribution of the light from 
the fixture. 

Complete diffusion of the light from the in- 
candescent lamps mounted in the fixture was ob- 


ry 2 


o 
at 


loss of quality in the picture. After several pre- 
liminary trials it was decided that the best result 
was obtained by placing 60-watt lamps in the four 
central elements of the fixture and 40-watt lamps 
in each of the end boxes, the entire 10 by 12-1n. 
surface of the diffusing glass being uncovered 
and used as effective source area. The position 
of the fixture which was found to give a satis- 
factory distribution of the light was as indicated 
in Fig. 5. This position was approximately 5 ft. 
from the ceiling and 11 ft. from the rear wall of 
the room, and with the fixture inclined forward 
so as to give an evenly graduated distribution of 
the light on the ceiling. It was found necessary, 
in order to prevent excessive illumination of the 
screen by the light from the fixture, to place a 
cardboard screen along the front of the frame 
carrying the safelight fixtures. This was of such 
dimensions that no direct light from the opal glass 
was permitted to fall upon the projection screen, 
and served also to reflect some of the light back- 
ward so that the ceiling brightness at the rear of 
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Fig. 4.—Side Elevation of indirect Fixture, Showing Method of Adjustment. 


tained by inserting a sheet of 10 by 12-in. opal 


glass in the position provided for holding the 


safelight. In the projection booth is situated a 
projection machine of the ordinary type. An arc 
current of 25 amperes was used throughout the 
tests recorded in this report. With this current 
the screen brightness as measured with the ma- 
chine running but without a picture in position 
was found to be approximately 20 foot-candles. 
This measurement was made from a point very 
near to the axis of projection and due to the 
character of the screen was much higher than 
the brightness measurement made from points a 
few degrees from the axis. From measurements 
made previously in several of the motion-picture 
theaters in Rochester, an average value of screen 
brightness under similar conditions was found to 
be approximately 15 foot-candles. The screen 
brightness used in these experiments therefore is 
somewhat higher than is ordinarily met with in 
practice. 


MAXIMUM AMOUNT OF Room ILLUMINATION 
FouND BY TRIALS. 


The lighting fixtures having been installed, the 
procedure followed was to determine by trial and 
error the maximum amount of light which it was 
possible to use without causing an appreciable 


the room was brought up to a value more nearly 
equal to that of -the brightness of the ceiling di- 
rectly above the fixture. 

This arrangement having been reached and 
considered satisfactory several observers experi- 
enced in the judgment of photographic quality 
were asked to express opinions as to whether or 
not the quality of the projected picture was seri- 
ously affected by the presence of this general 
room illumination. These observers were unani- 
mous in the decision that not only was the photo- 
graphic quality of the projected picture fully as 
satisfactory, but that the effect was more pleas- 
ing and resulted in much greater visual comfort. 
By observing the screen with the eye so shielded 
that nothing but the picture could be seen, the 
ceiling lights were alternately turned off and on, 
and the effect upon the quality ef the pictures 
observed. Under such conditions it is possible 
to detect a slight veiling of the deeper shadows 
when the room illumination is being used, but it 
should be noted that this condition of observa- 
tion does not permit the increased room illumina- 
tion to act in the normal way upon the retina and 
thus raise the adaptation level. The increase in 
the value of adaptation level which under normal 
conditions accompanies the increase in the gen- 
eral room illumination undér such conditions is 
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Fig. 5.—Side Elevation, Showing Fixture In Position Which Gave Satisfactory Results; Illumination Values at Different 
Stations. 


therefore prevented from compensating for the 
objective loss of contrast due to the presence of 
the veiling glare incident upon the projection 
screen when the illumination levels of the room 
are high. 

The veiling illumination falling upon the screen 
due to the general illumination in the room 1s 
sufficient to cause an easily measurable decrease 
in the actual objective contrast of the picture, 
The picture observed in the normal manner, how- 
ever, with the eyes not shielded so as to prevent 
the action of the room illumination on the periph- 
eral region of the retina, appeared to be of 
practically the same contrast as when the room 
illumination was not used. The explanation of 
why the actual decrease in objective contrast pro- 
duces such a small apparent effect is of funda- 
mental importance; as mentioned previously, ite 
is due to the fact that the contrast sensibility of 
the retina rises with increase in the value of the 
adaptation level. The presence of the general 
room illumination is responsible for a rise in the 
adaptation level of the observer and the corre- 
sponding increase in contrast sensibility permits 
the perception of smaller brightness differences. 

On the whole this arrangement was considered 


very satisfactory by all those observing. One. 


point of interest noted was that much less visual 
discomfort resulted when the screen brightness 
was suddenly changed by the appearance of the 
title region of the film, and further that a slight 
residual flicker due to lack of precise shutter 
adjustment was less noticeable. In fact, much 


less general eye fatigue resulted when the room 
lights were on than when they were turned off. 

In order then that a permanent record of the 
quantity and distribution of illumination used 
might be made, a series of brightness and. illu- 
mination measurements were made. The points 
at which measurements were made are indicated 
in Fig. 2. The stations A, B, C, D and E repre- 
sent points on the table plane, 30 ins. from the 
floor, while the stations I, 2, 3, 4, 5, 6 and 7 are 
situated at various points on the ceiling as indi- 
cated by the arrows and represent the points of 
maximum brightness as seen by an observer sit- 
uated at a point near station D. All values of 
brightness are expressed in millilamberts and 
those of illumination in foot-candles. In order 


that a complete analysis of the distribution of’ 


the light might be made, sets of measurements 
were made under four conditions of illumination, 
the data obtained being classified according to 
the following system. 

Group I.—Room illumination only. 

Group IJ.—Room illumination; 25-ampere arc 
in projecting machine; machine running but with 
no picture. 

Group III.—The 25-ampere arc in projecting 
machine ; machine running. | 

Group IV.—Room illumination ; 25-ampere arc 
in projecting machine; normal positive film in 
machine running. 

The measurements obtained under Group I in- 
dicate the intensity and distribution of the light 
from the installed fixture. The data in Group ITI 
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Fig. 6.—Values Giving Distribution of Illumination With Picture of Normal Density Being Projected on Screen and 
Room Illumination as in Fig. 5. 
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Fig. 7.—Data Obtained With Indirect Fixture on Lower Level Than That Indicated in Fig. 6; Increased Illumination 


Near Front of Room. 


represent the intensities and distribution of 
the light reflected from the screen when the arc 
is operating, but with no picture in the machine. 
The data in Group IV are of greatest interest, as 
they represent the distribution and intensity of 
the illumination under actual operating condi- 
tions, the sources of light being both the installed 
fixture and the light reflected from the projection 
screen. The data in Group II were recorded as 
being of interest in indicating the difference be- 
tween the illumination with and without a picture 
in the projecting machine. 

The measurements having been completed with 
this arrangement of the lighting fixture, it was 
decided to make a second adjustment and to re- 
peat the measurements with slightly changed con- 
ditions. The distance between the fixture and 


ceiling was increased to 7 ft., and the inclination 


changed somewhat so that while the projection 
screen was protected from direct light a higher 
ceiling brightness near the front of the room was 
obtained. In the opinion of the same group of 
experienced observers, this second arrangement 
of the illumination was quite as satisfactory from 
the standpoint of photographic quality in the 
projected picture as the first arrangement. From 
the standpoint of the room illumination the ar- 
rangement was somewhat more satisfactory 
owing to the fact that a more uniform distribu- 
tion of brightness over the ceiling and a slightly 
higher illumination level near the front of the 
toom was obtained. The photometric measure- 


ments were then repeated from the same set of’ 


groupings as employed previously. 


- 


In order to present this data in more graphic 
form, the values of brightness illumination are 
written in on the proper points on the prints 
showing the side elevation of the room, and a 
brief consideration of these will now be taken up. 
In Fig. 5 is shown the distribution of illumination 
due to the installed fixture in the first position 
found satisfactory. The position and inclination 
of the fixture is indicated approximately in the 
figure. It will be noted that the highest ceiling 
brightness occurs at Station 5 where a value of 
2.5 millilamberts was found, the brightness de- 
creases in both directions from this maximum, 
being relatively low on the ceiling near the projec- 
tion screen. It will be noted also that the illu- 
mination on the table plane increases in a fairly 
regular manner from the rear to the front of the 
room, the maximum value being 0.19 foot-candles 
at Station E and 0.02 foot-candles at Station A. 
In Fig. 6 is shown the distribution of illumination 
under actual operating conditions, a picture of 
normal density being projected with the room 
illumination as indicated in Fig. 5. It will be 
noted that due to the light reflected from the 
projection screen the values of illumination 
near the front of the room are somewhat higher 
than under the conditions represented in Fig. 5. 

In Fig. 7 are given the data obtained with the 
second arrangement of the fixture, and it will be 
noted that the maximum ceiling brightness has 
been lowered somewhat while higher bright- 
nesses are found near the front of the room; thus 
a more even distribution of ceiling brightness is 
obtained with this arrangement. The illumination 


Fig. 8—vValues Giving Distribution of Illumination With Picture of Normal Density Being Projected on Screen and Room 
illumination as in Fig. 7. 
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Fig. 9—Another Type of Lighting Installation, Values Giving Distribution of Illumination and Ceiling Brightness With 
Room Lamps Only in Operation. 


on the table plane is also somewhat higher and 
more evenly distributed. 

In Fig. 8 the data obtained with the second 
arrangement being used under actual working 
conditions are shown. It will be noted that the 
illumination on the table plane now varies from 
a maximum of 0.19 at Station D to a minimum 
of 0.06 at Station A. Both of the arrangements 
specified by the values in Figs. 6 to 8 were found 
to be entirely satisfactory from the standpoint of 
picture quality, the second arrangement providing 
better general room illumination. With this illu- 
mination it 1s quite possible after becoming ac- 
commodated to the existing brightness level to 
read with comfort ordinary newspaper print, and 
furthermore the length of time required for ac- 
commodation is very short. For instance, an 
observer entering a room with his eyes adapted to 
full exterior daylight levels can see immediately 
all details of furniture in the room, and a period 
of not more than 1 or 2 min. is necessary for 
adaptation sufficient to read with ease ordinary 
printed material. 

The details of another installation of some- 
what different type but involving the use of the 
same fundamental principles are shown in Figs. 
gand 10. This is a room used for the exhibition 
of motion pictures, and while it is not of dimen- 
sions comparable with commercial motion-picture 
houses, it serves to illustrate another way in 
which a satisfactory distribution of light may be 
obtained. The fixture providing the room illu- 
mination consists of a trough that extends across 


the entire width of the room. This is mounted 
in the position, as indicated by the word “fixture,” 
on the rear wall of the room and just above the 
projection port. The diagram shows a cross sec- 
tion of this fixture while the circle inside indi- 
cates the position of the lamps which are 25-watt; 
full frost spherical bulbs. Sixteen lamps are 
used, assembled on two circuits so that 8 or 16 
may be used as desired. The walls of this room 
are painted dark gray while the ceiling is white. 
The projection screen in this case is approxi- 
mately 10 by 12 ft., being of white plaster from 
which the light reflected is almost completely 
diffused. With an arc current of 40 amperes and 
the machine running without film, the screen 
brightness was approximately 5 millilamberts and 
was practically constant for all angles of observa- 
tion. Fig. 9 indicates the distribution of illumi- 
nation and ceiling brightness with the room lights 
alone, while Fig. ro indicates conditions existing 
when a picture of normal density is being project- 
ed. Due to the fact that the lower edge of the 
screen is only about 15 ins. from the floor level, 
it is impossible to seat observers nearer to the 
screen than the point indicated by P in each dia- 
gram. It was only necessary therefore in this 
case to provide adequate illumination in the region 
between P and the rear of the room. It will be 
noted that in this region the illumination on the 
table plane varies from 0.20 foot-candle to 0.04 
foot-candle, while the maximum ceiling bright- 
ness is 2.0 millilamberts at a point midway be- 
tween the rear of the room and the first beam. 
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Fig. 10.—Values Giving Distribution of IHumination With Picture of Normal Density Belng Projected on Screen and Room. 
iliumination as in Fig. 9. m 
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All values designated at Stations 1 to 7 inclusive 
are in millilamberts while those at Stations 4 to 
E are values of illumination in foot-candles. The 
screen brightness with the room lights alone is 
0.007 millilamberts. This illumination is very 


flecting power should vary from a low value at B 
to a high value at A. l 
The desirability of close co-operation between 
the lighting engineer and the designer of the 
decorative scheme to be applied to the interior 
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satisfactory, the picture quality being in no way 
degraded by its use. The bottom of the interior 
of the fixture is painted black so as to prevent 
an excessive ceiling brightness immediately above 
the fixture, while the rear of the interior is paint- 
ed white in order that the brightness of the ceiling 
at points farther forward in the room may be 
enhanced. The lamp bulbs used in this case were 
dipped in a Hght yellow lacquer, thus producing a 
softer and more pleasing effect than when the 
undipped bulbs were used. 

The general conclusions to be drawn from 
these experiments are that a relatively large 
amount of general illumination may exist in mo- 
tion-picture theaters without appreciably affect- 
ing the quality of the projected picture provided 
that this illumination is properly distributed. 

In Fig. 11 is shown a possible arrangement of 
the lighting system which would give a highly 
satisfactory theater illumination. This plan is 
presented as illustrative of one way of handling 
the problem and undoubtedly many others may be 
worked out. 

The ceiling which consists of four arches or 
concavely curved surfaces is illuminated by lamps 
inclosed in the fixtures as indicated, the intensity 
of the various lights being arranged roughly as 
indicated by the numbers i= 1x, i = 4x, etc. 
This would result in a relatively high ceiling 
brightness at the rear of the theater and a relative- 
ly low value at the front. Since the lamps them- 
selves must be placed comparatively close to the 
ceiling it would be necessary in order to obtain an 
approximately uniformly graded ceiling bright- 
ness to arrange the decorative scheme applied to 
the ceiling so that region marked B would have a 
relatively low reflecting power, while those 
marked 4, on the other hand, would have a very 
high reflective power. While the details of such 
decorative system have not been worked out, it 
is undoubtedly possible to achieve. The lighting 
of the ceiling underneath the gallery is obtained 
from lamps at B, and here again the ceiling re- 
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of the field should be emphasized. The proper 
adjustment of the reflecting power of various 
wall and ceiling elements is a powerful factor in 
the control of the brightness of such surfaces. 
and considerable judgment and skill in the ad- 
justment of the decorative scheme to the lighting 
system may be necessary in order to prevent cer- 
tain surfaces very close to light sources used 
from having excessive brightness. 

From the results of the experiments in the 
projection room, it has been concluded that the 
illumination on the table plane at various points 
in the theater should be approximately as indi- 
cated by the values of E, and the number and 
size of the light units used should be so adjusted 
as to give the indicated values. While an ap- 
proximate computation could be made indicating 
the number and size of units necessary, it would 
be quite impossible without detailed information 
of the dimensions of the room, the reflecting 
power of various surfaces, and the exact position 
of the lamps to make a definite estimate as to the 
total quantity of light flux necessary. 

In Fig. 12 are shown three cross-sectional dia- 
grams illustrating the possibilities in beam design 
which would result in a satisfactory distribution 
of the light flux over the ceiling. These designs. 
of course, are only given as suggestions of what 
might be done in arranging an indirect system of 
illumination in order to conform with the condi- 
tions outlined previously in this report. The 
beam structure adopted in any particular case 
will be influenced to a great extent by the archi- 
tectural style of the theater and the diagrams 
given serve only to suggest a method of conceal- 
ing the lamp within the beam structure and at the 
same time obtain the proper illumination of the 
ceiling. 

It should be mentioned also that the illumina- 
tion in the lobby and in the various vestibules and 
extreme rear of the theater should he so arranged 
that a person entering the theater passes gradu- 
ally from the illumination of the exterior to that 


A : A 8 
AA D AIL p A / Ot Ld iy, 
eee WY Uy ae 7, My GA 
tif 
; A 
=x -y A 
Y 
A 
ene 
a ee 


~ 


Tea Y 
nee ace 
eres eee ae | 


E=10 


YP hj YY Yl YY) Wt MME | WEE EEL LL 


Fig. 11.—Suggested Plan for Illumination of Motion-Picture Theater. 
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~~ Fig. 12.—Three Suggested Types of Beam Design Intended to Provide for Suitable Lighting of Ceiling Areas. 


of the body of the theater; that is, the transition 
from exterior brightness level to the interior 
brightness level should be made in a Series of 
gradual steps rather than in a single abrupt step. 

Turning to a consideration of the brightness 
of the frame surrounding the picture, it was 


found by experiment that raising the brightness — 


of the frame to a value of approximately 0.02 
millilamberts gave a much more pleasing effect 
than when the black velvet frame was used, in 
which case: the brightness was so low as to be 
beyond the limit of measurement with the instru- 
ment available. The contrast between the frame 
and the highlight, of the projected picture, which 
is estimated to have been about 1 to 10,000 in 
case of the black velvet frame, was found to give 
rise to a certain feeling of visual fatigue and dis- 
comfort. By coverjng the velvet with a draping 
of white mill net the reflecting power was in- 
creased to such an extent that the contrast be- 
tween the frame and picture was considerably 
reduced. It will be noted that the average screen 
brightness without any picture in the screen is 
found to be 20 millilamberts. The average screen 
brightness with a normal film in position is prob- 
ably of the order of 2 millilamberts, while the 
maximum may be taken to be somewhere in the 
neighborhood of 10 millilamberts. With a frame 
brightness of from 0.02 to 0.03 as indicated by 
the data, the maximum contrast between ‘picture 
and frame is reduced to less than 1 to 1000 while 
the average contrast is approximately 1 to 100. 
Now the sensitometric data on glare indicate that 
with the eye adapted to ordinary daylight levels 
a contrast of over I to 100 results in glare or 
undue fatigue. However, with the eye adapted 
to lower levels, the allowable contrast increases 
to a considerable extent and if (see Fig. 1) we 
assume an adaptation level of 1 millilambert, the 
data indicate that contrast as great as I to 1000 
may occur in the visual field without resulting in 


glare or undue visual discomfort. Contrast 


` greater than this, however, should not be permit- 


ted. These results indicate that in general a black 
frame should not be used, but that a much more 
pleasing and less fatiguing arrangement will be 
obtained by the use of a frame of somewhat 
higher reflecting power, 


GENERAL CONCLUSIONS. 


It is quite possible to use a system of lighting 
in a motion-picture theater which will result in 
illumination levels on the table plane much higher 
than those at present prevailing. The illumina- 
tion may, in fact, be raised to such an extent that 
ordinary newspaper print may be read with ease 
by an observer adapted to the existing brightness 
levels. The presence of this increased illumina- 
tion does not cause any appreciable degradation 
of quality in the projected picture. The accom- 
plishment of such satisfactory results depends 
upon the proper distribution of the light. 

Whilé it is impossible to outline specific in- 
structions for particular cases without detailed 
knowledge of such factors as dimensions and 
architectural details of the room, the reflecting 
power of the various ceiling and wall surfaces, 
and the position of the light fixtures, the follow- 
ing general principles may be outlined, it being 
understood that the numbered values are ap- 
proximate and that some variation may be allow- 
able depending upon the particular case. 

(1) The illumination on the table plane should 
vary from 0.10 foot-candles at the front of the 
theater to 0.20 foot-candles at the rear. 

(2) No area (outside of the projected picture) 
visible from any seat in the theater should have 
a brightness of more than 2.5 to 3.0 millilamberts. 

(3) The attainment of (1) without exceeding 


the values mentioned in (2) requires the use of 


very extended. effective sources such as illumi- 
nated ceiling and walls and is best accomplished 
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by the use of an indirect system of lighting. 

(4) All light sources and fixtures such as dif- 
fusing globes and translucent glassware having a 
surface brightness of more than 2.5 to 3.0 appar- 
ent foot-candles should be entirely concealed 
from view. 

(5) It should be noted that a sheet of white 
paper illuminated by a 25-watt lamp at a distance 
of 12 ins. has an approximate brightness of 20 
apparent foot-candles. A sheet of music, there- 
fore, illuminated in this way, if visible, becomes 
a glare spot and may cause great discomfort to 
the audience. Arrangements should therefore be 
made which, while providing adequate illumina- 
tion for the musicians in the orchestra, will pre- 
vent the illuminated music sheets from being 
visible to the audience. 

(6) Considerable attention should be paid to 
the character and position of exit signs. While 
it is necessary to make such signs very conspicu- 
ous, this can be accomplished without making 
them so brilliant as to become disagreeable glare 
spots in the field of the observers’ vision. 

(7) The contrast between the highest light of 
the picture and the surrounding frame should be 
less than 1 to 1000, preferably less than 1 to 500. 
Black frames should, therefore, be avoided, one 
of a neutral gray being much preferable. 

(8) Lighting of lobby, vestibules, etc., should 
be so arranged that the transition from the bright- 
ness level of the exterior to that of the interior 
or vice versa is accomplished by a series of small 
differences rather than by a single large one. 
Such arrangement will to a great extent elimi- 
nate the visual shock which accompanies a cud- 


den change in the intensity of the visual stimulus. - 


(9) The use of a projection screen set well 
back on the stage and thus shielded to a great 
extent from the light reflected from ceiling and 
walls would probably permit the use of even 
greater room illumination than was used in these 
experiments. 


THERMAL DILATION OF GLASS AT 
HIGH TEMPERATURES. 


In an investigation undertaken in connection 
with Bureau of Standards production of optical 
glass, the dimensional changes of various glasses 
in the annealing and higher temperature region 
were determined. Upon requests from several 
glass manufacturers a number of their commer- 
cial products were also investigated. The results 
of these tests and investigations are reported in 
Scientific Paper No. 393 of the Bureau of 
Standards. 

A Fizeau-Pulfrich interferometer was used for 
this work, since the extreme sensitiveness of this 
instrument made it possible to use small speci- 
mens, and the small size of the apparatus simpli- 
fied the problems of uniform heating and temper- 
ature control. Using straight fringes produced 
by the yellow radiation from a helium source, 
the dimensional change for a given temperature 
interval was given by the number of fringes 
which passed the reference mark on the front 
interferometer plate. Observations were made 
in temperature regions between 20 and 650 deg. 
C. on 32 different kinds of glass. Their dimen- 


‘sional changes are.represented by curves repro- 


duced in the report which show that the glass 


passes through a critical expansion region in 
which the expansion rate increases by two to 
seven times. This critical region, which for any 
one glass does not exceed 40 deg. C. 
was found as low as 400 deg. C. with some 
samples and as high as 575 deg. C. with others. 
About 75 deg. C. above the critical region the 
glass softens and contracts. A comparison of 
results show that the heat absorption observed 
by other experimenters occurs in the same tem- 
perature region as the critical change in the ex- 
pansion. 

From these determinations of the dimensional 
changes of glass the following information is ob- 
tained: The thermal expansion above and below 
the critical temperature, the temperature for most 
careful and thorough annealing, the upper limit 
for rapid annealing, and the region where care- 
ful cooling is essential. Many curves and sets of 
tables included in the report set forth in detail 
the numerical results obtained in the various tests. 


REMOVABLE LIGHTING FIXTURES 
FOR RESIDENCES. 


Manufacturers, Dealers and Householders Would 
Benefit by Development of Removable 
Fixtures of Practical Design. 


By V. D. GREEN, 


Publicity Manager, National Council of Lighting Fis- 
ture Manufacturers. 


The suggestion that lighting fixtures should 


= be so made that any layman can attach and de- 


tach them in a few moments is one which makes 
a strong appeal to every manufacturer, dealer 
and contractor in the fixture field as well as 
to the customer himself. The very word “fix- 
ture” implies something immovable—something 
which is as much a part of the house as the wir- 
ing itself. There is, however, no logical reason 
why a stand lamp which connects to a base board 
plug should be easily removable and a chandelier 
or a wall bracket should require the time of a 
fixture hanger with a kit of tools to take it 
down from its original position. The National 
Council of Lighting Fixture Manufacturers has 
been prompt to appreciate the possibilities of a 
quick attachable fixture and is recommending 
the idea to the earnest consideration of its mem- 
ber firms. Already ingenious devices have been 
registered by various inventors, and, doubtless, 
before long the average householder will regard 
the new type of fixture as an essential feature 
in any well-appointed home. 

There are many advantages to be derived from 
portable fixtures from the householder’s point of 
view. ` As a nation we are growing less and less 
inclined to settle permanently anywhere. At 
the same time our artistic sense is becoming 
steadily more and more developed, and the 
monstrosities in the way of furniture and light- 
ing which satisfied the aesthetic desires of the 
last generation are fast being relegated to the 
junk pile. Every householder wishes his light- 
ing furniture to harmonize-with his other pos- 
sessions which surround if; but, as a rule, the 
speculative buildér is not troubled with any ar- 
tistic yeärnings Of this nature: He is in business 
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to make money, and since it 1s seldom that more 
than 1% of the total construction cost of a build- 
ing is reserved for fixtures these are frequently 
of the cheapest and most unattractive kind. 


MANY FIxtTuRES WouLp BE REPLACED IF CON- 
VENIENT. 


Were it practicable to change these misfit ar- 
tistic efforts there is but little doubt that thous- 
ands of householders who are now living in 
painful association with lighting fixtures of 
jarring finishes and designs would cheerfully in- 
vest in one or more of the many beautiful crea- 
tions which are now obtainable. At present, 
however, the fact that under many state laws the 
landlord can claim anything which cannot be 
removed without interference with the wiring 
or other parts of the house structure renders 


the average tenant chary of spending money for 


the benefit of someone else. Moreover, the dif- 
ficulty of reconnecting without calling in profes- 
sional assistance, and the instinctive dislike of 
the housewife to having workmen in the home, 
acts as another powerful deterrent to the pur- 
chase of individual fittings. 

To the electrical contractor the removable fix- 
ture, if one may give it so contradictory a name, 
offers a new and as yet unexplored field. All 
contractors and dealers know the difficulty which 
their customers encounter in choosing a fixture 
unless it can be seen in the surroundings with 
which it must harmonize. Slight differences of 
finish and design unnoticed when the fixture is 
seen in the store often prove positively frritat- 
ing after installation. The dealer is in no way 
to blame, yet the customer has often a vague 
feeling of dissatisfaction which is bound to react 
unfavorably in the long run on the contractor’s 
business. 

Under the new system the customer will se- 
lect his fixtures and take them home with him 
just as he now takes home his lamps. If the 
effect is not precisely what he wants at the first 
trial he has at least gained some idea of what 
he does want and he can thus finally decide upon 
the one type of fixture which will give him the 
result desired. Another point, and one which is 
of no small importance to the dealer, is that the 
new system enables fixtures to be sold on a cash 
basis apart from the wiring job itself—a pro- 
cedure which is seldom practicable where the 
fixtures are really a part of the wiring installa- 
tion from the customer’s point of view. The 
advantages of thus being able to get quick re- 
turns on one item of the installation, the cost of 
which is often a large proportion of the total 
contract, is one which the dealer and contractor 
will be quick to appreciate. For the reasons 
already pointed out there are thousands of peo- 
ple who would purchase fittings were it not for 
the expense and inconvenience of installing 
them. Few householders have anything to do 
with the mysteries of electric wiring, and fewer 
still are capable of making safe or reliable joints, 
but anyone can push a plug into its place. 

The ease with which fixtures could be taken 
down for cleaning would probably lead to the 
dealer and manufacturer benefiting in another 
way. * Practically every housewife delights in 
having her house spick and span, and if the 


ELECTRICAL REVIEW 767 


ceiling and wall fixtures could be readily re- 


moved it is certain that she would be just as 
anxious to have them repolished and relacquered 
during the spring cleaning season. The whole- 
sale dealer would benefit by the increased pros- 
perity of his contractor customers. He would, 
moreover, be able to standardize his lines and 
thus handle fewer patterns. The reason why 
most householders are fussy and hard to please 
when selecting fixtures, is attributed to the fact 


that they realize that, under present conditions, 


when a fixture is once installed it is up for 
good. When it is possible to try one or two 
alternatives in a few minutes there is no longer 
the feeling of finality about the choice, and the 
customer will most likely accept the standard de- 
sign without objection. For the same reason the 
manufacturer will benefit through the elimina- 


tion of many freak and slow-moving designs... 


The central-station company will benefit also. 
“Hang your fixture like a picture” is a slogan 
which will give another talking point on the ad- 
vantages of electricity over gas. 

It is also possible that the fire-insurance com- 


panies would welcome a system which eliminates. 


the possibility of loose joints at the very point 
in the wiring of a house where a defective joint 
is most objectionable. A good plug is preferable 


to a defective joint any time. But, if the quick- 


attachable fixture is to be introduced, attach- 
ments and plugs should first be fully standard- 
ized. The National Council of Lighting Fix- 
ture Manufacturers is bending every effort to- 


wards standardization of electrical details of 


this kind and it would be unfortunate if the new 


system were to be killed by the use of noninter- 


changeable attachments. 


AN ELECTROLIER FOR EMERGENCY 


PURPOSES. 


At Ocean Park, Cal., an electrolier, shown in 
the illustration, is kept on hand for emergency 
purposes. In case one of the regular street- 
lighting standards is removed for repairs or in 


Temporary Lighting Standard for Use in Cases of 
Emergency. 


case of an accident to one of them, the substitute 
unit is used. It consists of a large sawhorse 
which supports an upright pipe, at the top of 
which a lamp is placed. The wires run down 
the pipe and are arranged for connection in the 
same manner as the ordinary lamp standard. It 
is frequently called into service. 
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EDITORIAL COMMENT 


Economics of Poor Lighting 


Many apparently successful business men have 
peculiar ideas relative to efficient lighting meth- 
ods, as may be observed in traveling from place 
to place and discussing the subject with various 
individuals and executives. Cheapness often ap- 
pears to be the first consideration in lighting 
efficiency, cheap fittings and inadequate illumi- 
nation being used in many places where better 
and more liberal provisions would more than pay 
for their cost aside from the added comfort and 
convenience of their use. It is not unusual to 
find the poorest kind of fixtures and the most 
inadequate illumination on the desk of a business 
man who demands the very best of provisions ob- 
tainable in his home. 

It may be proper to equip an office or work- 
room in a simple and inexpensive manner for 
reasons of economy, or to provide the maximum 
contrast of comfort in the home, but there can be 
no reason or excuse for insufficient or improper 
provisions of lighting or equipment. The busi- 
ness man and his employes may be required to 
work under artificial light in the office or shop 
for the entire day, while at most only three or 
four hours are spent under such conditions in the 
home. If, because of improper or insufficient 
illumination in the shop or office, the worker re- 
turns to his home exhausted and in low spirits, 
the better surroundings of the home will lose 
much of their value. The vitality wasted through 
an entire day cannot be restored by the substitu- 
tion of suitable conditions for a short period. 

Light is now being given much more consid- 
eration than in the past in connection with the 
problem of production, and the subject is well 
worth considering from the purely commercial 
standpoint of immediate gains. It is invariably 
found that good lighting pays handsome dividends 
on its cost wherever substituted for insufficient 
or improper illumination. These dividends ac- 
cumulate through the reduction of accidents to 
employes, reductions’ in spoilage in materials and 
finished products, actual increases in the total 
output of product whether in manufactured goods 
or ofhce work, and through the general improve- 
ment in morale of the entire organization. The 
labor turnover is much reduced in a well-kept 
and wholesome plant over that prevailing in a 
dingy, unsightly establishment, and there is no 
other factor more important than light in trans- 
forming a dirty and ill-kept property into a com- 
fortable plant. 


Thus it is evident that good lighting is not an 
extravagance, but rather an economy, and a 
brightly lighted office or workroom is an evidence 
of thrift. In the light of investigations that have 
already been made, there is no justification for 
further delay in correcting the conditions still 
prevailing in many places. Sufficient thought and 
study have already been given to the question of 
good illumination to point out the direction in 
which the greatest improvements may be made in 
a short time, and the industry should bend every 
effort toward progress along these lines. What 
the future may bring is as yet not fully deter- 
mined, but it is plainly evident that the old condi- 
tions are wasteful and must be supplanted. Im- 
provements now available can be easily justified 
so that there is no excuse to wait for further 
advances in the future. The lighting industry is 
almost in duty bound to offer and insist upon the 
use of its present wares. 


Creating a Demand for Good 
Lighting 

One of the most significant facts pointed out 
at the recent convention of the Illuminating En- 
gineering Society was the necessity of further 
effort toward the education of the public to the 
advantages of good illumination. The need for 
artificial light when natural light fails has always 
existed. It is a necessary adjunct to human en- 
deavor, safety, convenience and comfort, and in 
spite of the urgent demand for good lighting, the 
present standards have only been reached after 
many years of development. 

During the last quarter of a century more 
progress has been made than during any other 
period. Improvement has come so fast that the 
public, accustomed to the poor artificial lighting, 
is having difficulty in coming to a full realization 
of the possibilities and benefits to be gained by 
the use of modern illuminants. There is a great 
deal of inertia on its part, owing to the lack of 
knowledge. This inertia must be overcome, a 
task that is in the hands of the electrical industry. 

The program of education announced by the 
Illuminating Engineering Society is even far more 
commendable than it seems, for the ultimate ben- 
efits to be gained by the public at large cannot be 
estimated. Impetus to the movement has been 
given by the Society, its plans are broad and con- 
structive, and we hope every branch of the indus- 
try will contribute its,support, so that a universal 
demand) for, good, lighting’ will bé created. 
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THE WEEK’S NEWS 


Reports of Important Meetings, Developments and Other Happenings of the Electrical 
Industry and Its Allied Interests 


ELECTRICAL CREDIT ASSOCIATION 
TO MEET NEXT MONTH. 


Accounting Systems, Uniform Trade Terms and 
Other Important Subjects Down for Dis- 
cussion at Twenty-fifth Annual Meeting. 


The twenty-fifth annual meeting of the Flec- 
trical Credit Association of Chicago will be held 
in the Congress Hotel, Chicago, Dec. 9-10. The 
first day will be devoted to discussions on various 
subjects, the leaders in the discussions and the 
topics being as follows: “The Trend of the 
Times,’ Horace A. Lewis, New York City: 
“Trade Acceptance Experiences and Results,” 
E. W. Shepard, New York City; ‘Credit Insur- 
ance,” F. Willard Smith, Chicago; “The Square 
Deal for the Electrical Credit Association,” S. 
R. Fralick, Chicago; “Value of Electrical Credit 
Association Membership,” J. D. Meek, Indian- 
apolis, Ind.; “Contractors Standard Accounting 
System,” T. K. Quinn, Cleveland; “C. O. D. 
Refusals,”” H. L. White, Detroit; “Uniform 
Trade Terms,” A. Lapin Cohen, Detroit, and J. 
S. Mogenson, Chicago; “Credit Problems in the 


Cotton Belt,” C. Robert Churchill, New Or- — 


leans, La. 

The business meeting of Dec. 10 has been des- 
ignated as an “open parliament” session, at 
which the following subjects will be discussed : 
Association experiences and results; construc- 
tive credit granting in critical times; systematic 
collection methods; mercantile agency service; 
expanding the Electrical Credit Association ser- 
vice; collection agencies vs. Electrical Credit As- 
sociation system, and other subjects introduced 
by members. Model credit and collection forms 
will be exhibited and studied. The session will 
conclude with the presentation of the various 
committee reports. 


INDUSTRIAL LIGHTING DEMONSTRA- 
TIONS TO BE ADVERTISED. 


Non-Technical Lighting Advertising Committee 
and Cities Where Demonstrations Will 
Be Conducted Are Given. 


The work of installing permanent lighting 
demonstrations in 31 of the principal cities of 
the country is carried on by a special lighting 
committee, newly formed by the National Elec- 
tric Light Association, and under the auspices 
of the Lighting Sales Bureau, Ward Harrison 
being the field representative for this work. 
Oliver Hogue, chairman of the bureau, has re- 
quested the non-technical lighting advertising 
committee to act as the publicity agency to keep 
interested parties in touch with the lighting pro- 
gram, as well as advising them of the progress 
of the work from time to time. It is felt that 
the results obtained by local interests from the 


many permanent exhibitions as they are put on, 
will do a great deal to stimulate the educational 
and developmental work of this nature in the 
electrical industry within the next few years and 
benefit the central-station companies, manufac- 
turers, dealers and jobbers. 

The following is the personnel of the non- 
technical lighting committee and the cities in 
which each member will have charge of the 
lighting demonstrations : 


Kansas City, Omaha and New Orleans—N. BP. 
Hickox, National X-Ray Reflector Co., Chicago. 

Milwaukee and Minneapolis—P. A. Powers, Benja- 
min Electric Manufacturing Co., Chicago. 

Indianapolis and Detroit—E. J. Stahl, George Cut- 
ter Works of Westinghouse Electric & Manufactur- 
ing Co., South Bend, Ind. 

Buftalo, Erie, Pittsburgh and Rochester—D. T. Lay- 
lin, Adams-Bagnall Electric Co., Cleveland. 

Cincinnati, Cleveland and Louisville—F. J. Baschke, 
Nela Park, Cleveland. 

Atlanta, Birmingham and Philadelphia—T. J. Mce- 
Manis, Edison Lamp Works of General Electric Co., 
Harrison, N. J. 

Baltimore, Brooklyn, Newark and New York—F. W. 
Prince, Westinghouse Lamp Co., New York City. 

Boston, New Haven and Providence—Julius Daniels, 
Edison Electric Illuminating Co. of Boston. 

Chicago, St. Louis and St. Paul—Dana Howard. 
Commonwealth Edison Co., Chicago. 

Sar Francisco, Los Angeles, Portland, Seattle and 
Pacific Coast cities—L. E. Voyer, General Electric Co., 
San Francisco. 


PUBLIC POLICY COMMITTEE, N. E. 
L. A., HOLDS CONFERENCE. 


Financial Interests and Representative of Gas and 
Electric Railway Industries Discuss Various 
Phases of Public Utility Problems. 


Investment bankers, manufacturers, business - 


men and representatives of the American Gas 
Association and the American Electric Railway 
Association attended an open meeting of the pub- 
lic policy committee of the National Electric Light 
Association at national headquarters in the after- 
noon of Nov. 4, at which time different phases of 
the present public utility situation were dis- 


cussed. The following attended: O. B. Willcox 


Bonbright & Co., New York City; Randal Mor- 
gan, P. H. Gadsden and Walton Clark, United 
Gas Improvement Co., Philadelphia; Frank W. 
Frueauff, H. L. Doherty & Co., New York City: 
Harrison Williams and F. L. Dame, Central 
States Electric Corp., New York City; John E. 
Zimmerman, Day & Zimmerman, Philadelphia ; 
H. M. Addinsell and C. W. Beall, Harris Forbes 
& Co., New York City; P. G. Gossler, A. B. 
Leach & Co., New York City; Thomas W. Mar- 
tin, Alabama Power Co., Birmingham, Ala.; J.K. 
Newman, Ladenburg Thalmann & Co., New 
York City; E. K. Hall, American Telephone & 
Telegraph Co., New York City; George Burr, 
Guaranty Trust Co., New York City; George W. 
Bacon, Ford, Bacon & Davis, New York City; 
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E. W. Rice, Jr., General Electric Co., New York 
City; R. E. Breed and George N. Tidd, American 
Gas & Electric Co., New York City; G. B. Cor- 
telvou, Consolidated Gas Co., New York City; 
E. N. Sanderson, Federal Light & Traction Co., 
New York City: Arthur Williams, New York 
Edison Co., New York City; C. E. Groesbeck, 
HI. H. Crowell and F. B. Odlum, Electric Bond 
& Share Co., New Yark City; Charles W. Price, 
Electrical Review Publishing Co., New York 
City; James McGraw and W. H. Onken, 
McGraw-Hill Co., New York City, and H. T. 


Sands, Edison Electric Illuminating Co., Boston. . 


This conference was preceded by a meeting of 
the public policy committee, Chairman S. Z. 
Mitchell presiding. Present activities of the 
association were discussed. It was recommended 
that President Martin J. Insull appoint a com- 
mittee to co-operate with other public utilities in 
presenting public policy matters to the public. 
President Insull, Executive Manager Aylesworth 
and S. Z. Mitchell were appointed to represent 
the National Electric Light Association at the 
Washington conference of the National Associa- 
-ton of Railway and Public Utilities Commis- 
sioners. 

The following were in attendance at the com- 
mittee meeting: President Martin ‘J. Insull; 
Vice-presidents M. R. Bump, Frank W. Smith 
and Walter H. Johnson; Treasurer H. C. Abell; 
S. Z. Mitchell; H. G. Bradlee; Charles L. Edgar: 
W. W. Freeman; Samuel Insull; John W. Lieb; 
J. B. McCall, chairman, finance committee; T. E. 
Murray: Guy E. Tripp: O. D. Young; J. E. 
Davidson, chairman, Public Relations National 
Section; M. H. Aylesworth, executive manager. 


——_ 


— 


HEAT TREATMENT DISCUSSED AT A. 
I. S. E. E. MEETING. 


At the Nov. 6 meeting of the Philadelphia sec- 
tion, Association of [ron and Steel Electrical 
Engineers, G. P. Mills, Electric Furnace Con- 
struction Co., Philadelphia, gave a lecture on 
“Electric Heat Treatment,” in which he brought 
out some pertinent points of interest to present 
and prospective users of electric furnace equip- 
ment. 


GOOD-WILL ADVERTISING CAMPAIGN 
PROGRESSING. 


A meeting of the manufacturers’ good-will ad- 
vertising campaign committee of the National 
Electric Light Association was held at the asso- 
ciation headquarters in New York City on Nov. 9. 
P. L. Thomson, Western Electric Co., chairman 
of the committee, reported an encouraging re- 
sponse from electrical manufacturers to the re- 
quest that each manufacturer devote part of his 
advertising space to developing good-will toward 
the public utilities and the entire electrical indus- 
try by presenting interesting facts to the public. 
A particularly. encouraging feature of the replies 
was the evident desire on the part of many small 
electrical manufacturers to co-operate in the work 
whether they were advertisers or not. 

The committeé is now formulating plans for a 
campaign of concerted action by the manufactur- 
ers through their national popular magazine and 


trade, paper adv értising and preparing, through 
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house organs, distribution of booklets and other 
sources, to carry on the work among the electrical 
industrial organizations. All manufacturers de- 
siring to participate in the campaign will be shown 
definite ways and means of promoting the work. 


POWER PLANT READY FOR SERVICE 
IN TEXAS OIL FIELDS. 


Construction of the dam across the Leon 
river, three miles from Eastland, Tex., by the 
Oil Belt Power Co. for the purpose of impound- 
ing water to operate its hydroelectric plant has 
been completed. The capacity of the new plant 
1s 10,000 hp. and this will be increased as the 
demand for power may justify. About $5,000. 
000 has been expended on the project, according 
to J. E. Lewis, general manager of the company. 
The output of this plant will be transmitted 
throughout the oil fields of central west Texas 
and used to pump wells and possibly to drill 
wells. - Demonstration has proved that the wells 
give a larger yield of oil under the electric sys- 
tem of pumping than by any other method. 


a 


INDUCTIVE INTERFERENCE PROB- 
LEMS IN WESTERN STATES. 


Complete Program to Be Discussed by Inductive 
Interference Committee at Salt Lake City 
Meeting Next Week. 


In last week’s issue it was announced that 
W. J. Canada, representing the engineering de- 
partment of the National Electric Light Asso- 


- ciation, is investigating and discussing with rep- 


resentatives of member companies in the west- 
ern states certain phases of inductive interfer- 
ence, overhead line strength and similar matters. 
In a report to national headquarters, Mr. Canada 
states that he conferred in Chicago with Frank 
F. Fowle, inductive interference consulting en- 
gineer, regarding the extension of the associa- 
tion's activities on the inductive interference 
problem from both its.technical and mechanical 
side. The work will be under the guidance of 
and with the assistance of the inductive inter- 
ference committee, and the complete program 
will be discussed at a meeting of that committee 
in Salt Lake City, Utah, Nov. 15. 

Heretofore study has been mainly dev oted to 
the disturbing features of inductive fields pro- 
duced by power circuits and to the means for 
their reduction, rather than being directed ‘to- 
wards minimizing the susceptibility of communi- 
cation apparatus. It is now planned to develop 
studies of the susceptibility of communication 
systems to the inductive fields of power circuits 
and also of means for minimizing this suscepti- 
bility. 


STANDARDIZATION TOPIC OF GEAR 
MANUFACTURERS’ MEETING. 


Standardization was the keynote of the fall 
meeting of the American Gear Manufacturers’ 
Association held at Mohonk Lake, N. Y., Oct. 
27-29. The subject was approached from all 
angles in the reports of the various committees 
and subcommittees of the association. as well as 
speakers from outside the organization. P. G. 
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Agnew, secretary of the American Engineering 
Standards Committee, spoke on “Standardization 
from the Point of View of the American Engi- 
neering Standards Committee”; Calvin W. Rice, 
secretary of the American Society of Mechanical 
Engineers, gave a talk on “Standardization” ; 
C. L. Collens, president of the Reliance Electric 
& Engineering Co., and past president of the 
Electric Power Club, made an address on “‘Indus- 
try Organization,” and Christopher Haigh, Gen- 
eral Electric Co., presented a paper on the 
“Machine Rate Method of Distributing Expense.” 


INDEPENDENT LAMP MANUFACTUR- 
ERS FORM ASSOCIATION. 


Independent manufacturers of incandescent 
lamps, together with a number of manufacturers 
of allied equipment and accessories, have organ- 
ized an association with headquarters at 8 Ber- 
genline avenue, Union Hill, N. J. It is planned 
to improve the conditions of co-operative buy- 
ing and selling, and to establish a research engi- 
neering and development laboratory for the 
members. In addition, it is proposed to stand- 
ardize lamp products and to keep members in- 
formed of improvements in the manufacture as 
well as to hold meetings for the exchange of 
ideas and reading of reports. The officers of 
the association are: President, Nicholas Fabian. 
Continental Lamp Works, New York City; 
treasurer, Frank Alexander, Alpha Lamp Co., 
Harrison, N. J.; secretary, Charles B. Levy, 
American Auto Lamp Co., New York City. 


NEW YORK SECTION, I. E. S., HOLDS 
MEETING. 


A talk by Ward Harrison, illuminating engi- 
- neer of the National Lamp Works of General 
Electric Co. and field director of the lighting 
department, National Electric Light Associa- 
tion, on “Industrial Lighting” was the feature of 
a joint meeting on Nov. 12 of the New York 
Section, Illuminating Engineering Society and 
members of the Electrical Supply Jobbers Asso- 
ciation. Actual demonstrations of industrial 
lighting, showing various systems of illumination 
and pointing out the right and wrong ways in 
the application of light, were given in connec- 
tion with Mr. Harrison’s address. The meeting 
was held in the auditorium of the New York 
Edison Co., 44 West 27th street, New York 
City. 


INSTITUTE PLANS MEMORIAL EXER- 
CISES FOR DR. SHELDON. 


Memorial exercises for the late Dr. Samuel 
Sheldon, professor of electrical engineering and 
physics at the Polytechnic Institute of Brooklyn 
since 1889, past-president of the American Insti- 
tute of Electrical Engineers and well-known sci- 
entist, will be held Wednesday evening, Nov. 17, 
in the auditorium of the Engineering Societies 
building, 33 West 39th street, New York City. 
The exercises will be presided over by Arthur 


W. Berresford, Polytechnic Institute ’92, presi- . 


dent of the American Institute of Electrical En- 
gineers, and addresses.will be made by William 
N. Dickinson, Bancroft Gherardi, Arthur E. 


- 
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Kennelly, T. Commerford Martin and William 
H. Nichols. The committee having the affair in 
charge is under the chairmanship of Mr. Martin 
and is composed of professional associates of 
Dr. Sheldon and representatives of the Polytech- 
nic Institute from the corporation, faculty, 
alumni and student body. Erich Hausmann, of 
the Polytechnic Institute, is secretary. 


COMMITTEES MAKING PROGRESS ON 
SAFETY CODE PROGRAM. 


The safety code program being drawn up by 
a number of organizations under the auspices of 
the American Engineering Standards Committee 
is making progress. Following the regular pro- 
cedure each code is being formulated by a sec- 
tional committee, organized by one or more 
bodies designated for the purpose by the Ameri- 
can Engineering Standards Committee and 
known as sponsors. The latter are representa- 
tives of the interests concerned. .\mong_ the 
sponsorships for the additions to. the safety code 
which have been arranged for are the following: 
Lightning protection, American Institute of Elec- 


trical Engineers and the Bureau of Standards; 


lighting code, Hluminating Engineering Society ; 
electrical fire code, National Fire Protection As- 
sociation; electrical safety code, Bureau of 
Standards; construction work, National Safety 
Council. i 


.POWER PRODUCTION: OF UTILITIES 


IN AUGUST. 


The public utility power plants in the United 
States produced during August, 1920, 1.410.831 
kw-hrs. of electricity by water and 2.294.353 
kw-hrs. by fuels, according to a’ report issued 
by the United States Geological Survey. For 
this purpose it required the combustion of 3,- 
010,173 tons of coal and 1:090; 883 bbls. of fuel 
oil. 


COMING CONVENTIONS. 


Electric Power Club. Fall meeting. Hot Springs, 
Va., Nov. 15-18. lleadquarters, Homestead Hotel. Sec- 
retary, C. H. Roth, Adams and Loomis streets, Chicago. 

Electrical Supply Jobbers Association. Semi-annual 
meeting, Cleveland, Nov. 17-19. Headquarters, Hotel 
Cleveland. Secretary, Franklin Overbagh, 411 South 
Clinton street, Chicago. 

Southeastern Geographic Division of the National 
Electric Light Association. Annual convention, Miami, 
Fla., Nov. 16-19. Headquarters, Urmey Hotel. Secre- 
tary, Charles A. Collier, Atlanta, Ga. 

Jovian Order. Annual convention, St. Louis, Nov. 
95-26. Headquarters. American Hotel Annex. 

Indiana State Electrical Contractors and Dealers’ 
Association. Annual meeting, South Bend, Ind.. Dec. 
1-2. F. H. Shumaker, 902 South Michigan street, South 
Bend. 

American Institute of Chemical Engineers. Winter 
meeting, New Orleans, La., Dec. 6-9. Headquarters, 
St. Charles Hotel. Secretary, John C. Olsen, Polytechnic 
Institute, Brooklyn, N. Y. 

Illinois State Electric Association. Annual conven- 
tion, Chicago, Dec. 9. Headquarters, Hotel La Salle. 
Secretary, R. V. Prather, Springtield, I. 

National Council of Lighting Fixture Manufacturers. 
Annual convention and lighting fixture market, Elm- 
wood Music Hall, Buffalo, N. Y., Feb. 14-19.. Secretary, 
Charles H. Hofrichter, 8410 Lake avenue, Cleveland. 

American Institute of Electrical Engineers. Annual 
convention jointly with the aoe Coast Convention, 
Salt Lake City, Utah, June 20-2 Secretary, F. L 
Hutchinson, 33 West 39th street, E York City. 
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COMMERCIAL PRACTICE 


New-Business Methods, Policies, Rates and Kindred Central-Station Matters for the 
Man Engaged in Selling Electricity 


ELECTRICAL GIFTS FOR CHRISTMAS 
FEATURED BY N. E. L. A. 


The National Electric Light Association has 
prepared and distributed to its members a Christ- 
mas booklet entitled ‘‘Electrical Gifts,” illustrat- 
ing in an attractive manner an interesting assort- 
ment of electrical devices suitable for presents 
at the Yuletide season. Stress is laid on the 
fact that electrical gifts combine the practical 
with the beautiful in a manner befitting any occa- 
sion. The economy, practicability, usefulness 
and attractiveness evidenced by their daily use 
are perpetual reminders of the good judgment of 
the giver through the many long years of their 
life. A 1920 Christmas folder has also been 
designed for members of the N. E. L. A. to be 
inclosed with all correspondence and other mail- 
ing matter distributed between now and Christ- 
mas time. 


DOHERTY ORGANIZATION INITIATES 
“BETTER LIGHTING” IDEA. 


Demonstration Tour to Cover 23 Cities for Purpose 
of Interesting Business Men in Value 
of Better Lighting. 


The recently formed business department of 
the Henry L. Doherty Co., New York City, has 
initiated a new idea in central-station commer- 
cial practice. This 1s known as the “Doherty 
Tour,” under the immediate direction of George 
Williams, manager of the business depart- 
ment, and is being operated in co-operation with 
the Bryan-Marsh Lamp Division of the National 
Lamp Works of General Electric Co. The tour 
will include the 23 cities in which the Doherty 
organization operates central stations. Its pur- 
pose is the conversion of business men to the 


gospel of better lighting by “seeing is believing” 
demonstrations. One week's time is spent at 
each property and the tour will extend into late 
spring. A portable lighting exhibit is installed 
in each city that all may see the difference be- 
tween good and bad lighting. An illumination 
engineer accompanies the demonstration and 
gives professional advice on practical lighting 
problems. The exhibit 1s modeled after the one 
used at the Pasadena convention of the National 
Electric Light Association. 

The program each week includes four meet- 
ings and demonstrations, specific problems of 
separate groups being taken up each time. The 
first evening of the week is for the benefit and 
enlightenment of the local Doherty organization, 
executives, salesmen, and central-station men. 
On the following evening local electric interests 
—contractor-dealers and jobbers—are _ invited 
guests. Local manufacturers are invited to at- 
tend the demonstration the third evening, and the 
following night is for the benefit of the mer- 
chants of fhe city. A fifth evening is available 
for any special group that may be interested, or 
for follow-up work. 

Toledo was the first itinerary on the tour and 
there the week of Oct. 18 the lighting program 
was carried out without a hitch. A special dem- 
onstration was put on the first night for the bene- 
fit of the factory management class of the To- 
ledo University. Later in the evening the sched- 
uled program was given for the local organiza- 
tion. The keen interest of the Toledo business 
men in the exhibit was typified at the Wednesday 
evening meeting when one manufacturer came 
forward at the end of the meeting with a rough 
plan of his factory and asked for technical data 
on the subject of better factory lighting. To 
A. K. Young goes much of the credit for the 
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Group of People Who Attended the Doherty Tour “Better Lighting’? Demonstration at Toledo, O. 
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success of the Toledo meeting. Mr. Young, who 


is the new-business manager of the Toledo Rail- 
way & Light Co., is sponsor for the initial ex- 
hibit of the Doherty tour. 


CENTRAL-STATION IMPROVEMENT 
OF FACTORY LIGHTING. 


Experience of Massillon (O.) Electric & Gas Co. 
Given in Paper Before Illuminating 
Engineering Society. 


By J. B. WILson. 


It has been proven with absolute certainty that 
everyone prefers good illumination whether it be 
in the home, office or factory. But how many 
factories or industrial plants today have a mod- 
ern lighting system? For example, will the 
‘average manufacturer when planning the erec- 
tion of a new plant, or an addition to his present 
plant, give lighting the consideration it should 
have? It has been our experience that in almost 
every instance the material to be used for erec- 
tion, the kind of machinery to be installed, etc., 
will be given most careful consideration, but very 
little thought will be given to lighting. In most 
cases the lighting is turned over to an electrical 
contractor whose interest centers principally in 
wiring and equipment and who will place outlets 
as he thinks best for general illumination. 

In the past we have criticized the general man- 
ager or the one in charge of the plant for not 
giving lighting more serious consideration. We 
have criticized the electrical contractor or the 
architect for not laying out or specifying a proper 
lighting installation. But have we been fair in 
this criticism? The general manager has a mil- 
lion and one things to think about and will natur- 
ally turn electrical work over to someone in his 
plant or to a contractor who is interested only in 
the operation of the electrical equipment in the 
plant. The average contractor, architect or elec- 
trician has not as yet been sufficiently educated 
in the matter of illumination and is therefore not 
in a position to render a lighting service in the 
full sense of the word. To even the architect or 
the factory superintendent, the matter of foot- 
candles, lighting intensities, etc., 1s so much 
Greek. There is an obvious responsibility which 
someone should assume in each community for 
carrying on lighting educational work. Every 
central-station company sells light and therefore 
this responsibility naturally falls to its lot. 

During January, 1920, we had a survey made 
of the lighting situation in Massillon, O., and 
vicinity, and after the subject had been discussed 
with several of the industrial heads it was found 
that it would take months to bring the industrial 
lighting standard in that city up to the proper 
plane, both quantitatively and qualitatively, by 
the more or less slow method of trial installa- 
tion. The application of this method in every in- 
dustry in the city was prohibitive from the stand- 
point of cost in money as well as time. 

While we were casting about for a solution to 
the problem, we heard of a demonstration of in- 
dustrial lighting at Nela Park—a demonstration 
in which a number of types of lighting are 
shown, the different steps in illumination design 
clearly pointed out, and the advantages of good 
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illumination both seen and felt. This seemed to 


offer the solution of the problem. Arrangements 
were made to take a number of the factory 
heads to see this and other demonstrations at 
Nela Park and to spend the day in studying 
lighting. We believed that if this program could 
be carried out, we would accomplish in.a day 
what would ordinarily take years. 

Invitations were extended to the men in the 
different industries, and on the day of the ex- 
cursion, 37 were present. A full day was de- 
voted to discussions and demonstrations of light- 
ing with the industrial® lighting demonstration 
forming the climax of the day’s program. The 
details of this day’s program are not of particu- 
lar interest at this time, but it is of interest to 
know that even men 65 to 70 years old said they 
had been taught more about illumination in six 
hours than they had learned in their lifetime 
before. There was nothing in the day’s program 
which could in any way be construed as an effort 
to sell anything or to induce anyone of the party 
to make changes in his plant. The trip was a 
pleasure trip with education as its objective and 
not a business trip in the ordinary sense of the 
term. 

Central-station representatives will be inter- 
ested in the fact that the total cost to us of this 
trip was $128, which we charged to advertising, 
and as to whether this was a profitable adver- 
tising expenditure, we will let the figures cited 


‘later decide. 


The following day the manager of the Enter- 
prise Aluminum Co. called us on the telephone 
and asked if we could send one of our men to 
look over a lighting system which was just being 
installed. Arriving at this plant, we found that 
the lighting had some time before been turned 
over to a contractor with instructions to install 
a complete system. They were installing glass 
reflectors with 100-watt clear Mazda C lamps and 
were getting 1.2 foot-candles on the working 
plane. When we had made different recom- 
mendations the head of the plant said that he 
had realized the minute he got back that they 
were installing the wrong equipment and that it 
would be a matter of only a short time before 
they would feel the necessity for changing over 
the entire system. He, therefore, accepted our 
recommendations, ripped out the entire installa- 
tion, and had his own factory electrician install 
the lighting system we laid out. In this plant we 
recommended RLM reflectors with 200-watt 
bowl-enameled lamps. After this installation was 
completed, an intensity of 14 foot-candles was 
obtained, with an increased wattage of 53.4 kilo- 
watts. 

A few days after our return from Cleveland, 
while talking to.the superintendent of the Mas- 
sillon Foundry & Machine Co., I noticed several 
men working in the shop painting the side walls, 
cleaning lighting fixtures, etc. The superintend- 
ent asked me what I was smiling at and I told 
him that our trip a few days before must have 
made an impression. He had given instructions 
to have the side walls painted a light color and 
had appointed two men in the shop to see that 
the lighting fixtures were cleaned weekly. ` 

Among other examples is the Peerless Drawn 
Steel Co., which operates one of Massillon’s 
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largest steel plants and which had been using tin 


reflectors, 200 and 300-watt Mazda lamps, 60- 


watt carbon lamps, etc., throughout the entire 
plant. We have just completed an installation of 
eighty-nine 750-watt lamps with RLM reflectors. 
Within the past three months, the wattage in this 
plant has been increased 105 kilowatts. The 
head of the plant stated that the results have 
been so satisfactory he intends relighting the 
entire plant. In this plant an intensity of 15 to 
16 foot-candles is obtained. 


DEMONSTRATION OF LIGHTING FIXTURES TRIPLES 
LAM? SALES. 


A few comparisons will be of particular inter- 
est to the man interested in central-station sales. 
From January to July, 1919, inclusive, we added 
in industrial lighting 68.5 kilowatts. During the 
same period in 1920 we added 431 kilowatts. The 
added kilowatt load in lighting for 1919 used on 
an average of 5 hours a day or 150 hours a 
month, would yield an added revenue of $10,800 
a year. With the increased wattage of 1920, 
figuring the increase on the same basis, it would 
yield a net revenue of $62,964 a year. During 
the first seven months of 1919 we sold 39 fixtures 
for a total of $535.72, with a profit of $185.81. 
For the first seven months of 1920 we sold 1063 
fixtures for the sum of $6016, with a net profit 
of $985. It can easily be seen from the expe- 
rience we’ have had that it pays the central sta- 


tion to go after the lighting business. I remem- 


ber a year or more ago that, when the lighting 
question was taken up with us by one of our 
New York officials, I stated that the lighting 
opportunities in our vicinity were very small as 
every factory I knew of had its own electrician, 
bought its own fixtures at wholesale, and that we 
had very little chance of breaking in; also, that 
we had run lighting campaigns on commercial 
fixtures for the past several years and that every 
store in the city was pretty well equipped. But 
since we have gone after industrial lighting, I 
can easily realize that this New York official had 
given the matter more thought than we had. 

After going into the lighting situation, it has 
been proven that electricity is not only in its in- 
fancy, but industrial lighting has just begun. 
What prevailing intensities will be five years 
from now is largely a matter of conjecture, but 
there are not lacking reasons for predicting that 
ranges of intensities far beyond what we are 
thinking of today will come into use. Being fully 
convinced of the value of demonstration as a 
means of selling the better lighting idea, we have 
installed in one of the rooms of our offices a 
small installation showing types of industrial re- 
flectors, lamps, window reflectors, etc. The en- 
tire cost of this demonstration has been approxi- 
mately $60. We find it much easier and more 
economical to demonstrate to a man what we are 
recommending than to make trial installations. 

In the past seven months we have more than 
tripled our lamp sales and we also find that we 
are getting away from small lamps. In most in- 
dustries that had been using 25, 40 and 50-watt 
lamps over their benches, these small lamps have 
been.eliminated and in but very few cases we are 
now recommending new lamps smaller than: 100 
watts. 
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I sincerely believe that every central-station 
company, contractor, architect or anyone inter- 
ested in lighting work should have a foot-candle 
meter. For three months we have had a lighting 
meeting two nights a week with our entire sales 
force, and we feel that any one of our salesmen 


can lay out a lighting installation without any 


difficulty. We have brought the architects and 
the electrical contractors in our vicinity into our 
fold, so that they are bringing their plans to our 
office to have the lighting laid out. The ques- 
tion has been brought up by various central- 
station men that they do not sell fixtures or do 
wiring. I might say in this instance that we do 
no wiring of any kind, house wiring or commer- 
cial, but turn this work over to some contracting 
company. We make the lighting layout on their 
blueprints and get an estimate from the con- 
tractor for doing the work, but in most cases we 
find the industrial plants have their own elec- 
trician and all we need to furnish are reflectors 
and lamps. 

In Massillon proper, we have approximately 
52 plants which could be termed factories or in- 
dustrial plants. Of this number, we have in- 
stalled complete lighting systems in seven and 
are working on nine more. We have also been 
requested to make lighting layouts for eight 
others. 

I might say in conclusion that through this 
lighting work we have become better acquainted 
with the working heads of the industrial plants. 
There is a fine feeling of mutual satisfaction 
because we feel and they feel that we have ren- 
dered them a distinct service by giving them 
ample illumination properly laid out. 


UTILITY SECURITIES WELL TAKEN 
BY EMPLOYES. 


Advices from Rock Island, Ill., indicate that 
550 employes have subscribed for over $165,00c 
of stock in the local utility companies, or an 
average investment of $300 on the part of each. 
All are employes of the Peoples Power Co., Peo- 
ples Light Co. and the Tri-City Railway Co., 
which supply gas, electric and railway trans- 
portation in the quad-cities. They recently were 
offered the opportunity of becoming partners in 
the business through the purchase of stock of the 
management company, the United Light & Rail- 
ways Co. There are now nearly 300,000 resi- 
dents of Illinois who are owners of utilities se- 
curities. 


PROSPERITY BRINGS DEMAND FOR 
FARM SERVICE. 
In commenting on the increasing calls tor cen- 


tral-station service on the farm, the Pacthe 
Power & Light Co. Bulletin calls attention to the 


increasing prosperity of the farmer in a certain 


irrigation district of Washington. Figures were 
presented showing an increase of about 50%% in 
the cultivated area of the district, accompanied 
by an increase of about 280% in the value of the: 
harvest for the past five years. It is intimated 
that the farmer wants electric service and is will- 
ing to pay when he has the necessary money at 
hand. - 
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CONTRACTOR-DEALER 


An Exchange of Ideas and Experiences on Advertising and Selling Methods, and Store- 
keeping for the Dealer in Electrical Goods 


CO-OPERATIVE ADVERTISING AIDS 
WASHER CAMPAIGN. 


Manufacturer and Dealers Combine to Run Series of 
Advertisements in Cleveland Newspapers 
During an Autumn Sales Rally. 


The illustration herewith shows the manner in 
which the Apex Electrical Manufacturing Co. is 


co-operating with the electrical contractor-dealers | 


in Cleveland in an advertising campaign. The 
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Sample of Co-operative Deaier-Manufacturer Advertise- 
ment In Cleveiand Sales Campaign. 


“Rotapex” clothes washer is featured in the ad- 
vertisements which appear in each daily paper 
once a week for- three months. ` 

Down the left side and across the bottom of 
each advertisement appear thé business cards of 
nine contractor-dealers. 


LIGHTING ART SERVICE SUPPLIED BY 
CONTRATOR-DEALERS. 


Additional Profits to Be Made Through Campaigning 
to Popularize Decorative Lighting in Old 
Houses With Obsolete Fixtures. ` 


One of the papers presented at a recent con- 
vention of the Illuminating Engineering Society 
at Cleveland contained the suggestion that any 
aggressive electrical dealer or central-station 
company doing a merchandising business could 
furnish a “lighting art service” to great ad- 
vantage. 

“The great bulk of the buying public has its 
back turned to the electrical dealer at present 
so far as lighting merchandise is concerned,” 


said the paper, “but by advertising, store demon- 
strations, soliciting and circularizing we can gain 
entrance to many old houses and apartments.” 

It was advised that forceful advertising would 
implant the idea and advantages of better home 
lighting, while it invited inquiries with the 
promise that a representative would call with 
more definite information and prices. This rep- 
resentative could enlarge on the benefits of re- 
decorating with light while emphasizing the fact 
that present fixtures and wiring could be left 
intact. He should also state definitely what could 
be done for $25, $50, $150 or whatever sum the 
householder might be induced to spend. 

Any order for material so secured would be 
filled from a special stock set aside for this pur- 
pose in the electric store or shop. Such a stock 
would naturally include standard receptacles, 
shade holders, adapters and wiring devices. In ad- 
dition there could be profitably carried such items 
as silk and parchment shades, shields and trans- 
parencies ; harps, converters, holders and adapters 
for inverting glassware on ceiling fixtures, wall 
brackets and portables; glassware suitable for 
true semi-indirect lighting—to be used on in- 
verted fixtures—to be of low brightness and at- 
tractive color tone; candlestick adapters, table- 
lamp adapters, wire shade frame for use where 
householders desire to make up their own shades ; 
a line of silvered glass and porcelain enameled 
metal reflectors suitable for totally indirect light- 
ing effects in the home; a line of urns, flower 
boxes and basket work, and a full line of port- 
able lamps. 

One dealer in Chicago who carries practically 
the above stock has figured that a $600 adver- 
tising campaign would lead to sales roughly esti- 
mated at $40,000. He is at present working up 
such a campaign. The belief was also stated 
that if the idea was sold to a hundred or so 
homes in any given city, those homes would be- 
come compelling object lessons to the neighbor- 
hood as well as to the central-station officials, 
architects, contractors and others who might be 
called in to view them, with the result that su- 
perior home illumination would very soon be- 
come a vogue. 


ELECTRICITY ONLY SERVANT LEFT 
IN MODEL HOME. 


Visitors at the recent electrical exposition held 
in New York City were greatly impressed with a 
display which showed a servantless household in 
which electric labor-saving appliances were being 
demonstrated to prove how well they could per- 
form or greatly lighten the labor of every house- 
hold task from laundry to nursery. This depart- 
ment was very successful in creating the impres- 
sion that the only reliable general servant left 1s 
electricity. 
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Business Hints tor the Dealer 


Electrical Gift Certificates Suggested as Method to Minimize Hol- 
iday Confusion — National Exchange Between Dealers Possible 


The average dealer in electrical merchandise 
witnesses the approach of Christmas with mixed 
emotions. The holidays bring a big and welcome 
volume of business, but they also bring so much 
stress that in most cases the dealer regards his 
Christmas profit as dearly won. His sales staff 
is overworked, and because of the nature of the 
season it is usually impossible to procure suf- 
ficient help to take proper care of the situation. 
Conditions are complicated by the demand of the 
public for all sorts of service. A man buying an 
electric lamp for his married sister in a distant 
city usually asks the dealer to prepare the article 
for shipment, and if the request is declined the 
patron may depart in an extremely bad humor. 

Anything that will minimize the Christmas 
confusion and at the same time result in an added 
volume of business would, of course, be hailed 
with rejoicing by the trade, and the suggestion of 
a Middle-Western dealer in electrical goods will 
win favorable attention for this reason. This 
dealer used the gift certificate plan last Christ- 
mas with good results. His advertisements ad- 
vised patrons who were buying gifts for local 
friends not to select the article, but to use the 
gift certificate plan which would permit the re- 
cipient to select his or her own gift. If a woman 
were buying an electric iron for a friend, for 
instance, the dcaler suggested that the recipient 
probably would prefer to select the article her- 
self and that it would be much more satisfactory 
for all concerned if the giver merely presented 
the friend with a certificate which the latter could 
present for redemption, making her own selection 
of an iron of the desired weight and type. 


Usinc GIFF CERTIFICATES TO Mopiry HOLIDAY 
TRADE RUSH, 


This plan, as indicated, worked well and took 
a big burden off the selling staff. The business 
was more evenly distributed. It was a simple 
matter for a clerk to make out a gift certificate; 
much easier, in fact, than making the sale would 
have been. The week after Christmas, usually 
quiet in such stores, was a busy one in this estab- 
lishment, many holders of gift certificates coming 
in to exchange the paper for the merchandise. 
The salesmen had plenty of time to handle the 
trade, and the method thus proved far more 
effective than the old way where all the holiday 
business was crammed into the few days prior 
to Christmas. 

Where patrons were buying gifts for persons 
living in other cities, the plan could not be used, 
of course. But this dealer is convinced that a 
working agreement could be made by members 
of the trade so that each would have relations 
with at least one other like store in every city of 
importance in the country. In other words, he 
believes the gift certificate idea should be nation- 
alized instead of being allowed to remain purely 
a local proposition. 

There is something essentially inefficient in the 


idea of a man going into an electrical store in 
Chicago and buying an electric sweeper for his 
married sister in New York, for instance, while 
the sister in New York repairs to a similar store 
there and invests in a toaster for her bachelor 
brother’s apartment in Chicago. Both parties to 
the transaction necessarily go to the trouble of 
preparing the gifts for shipment and also paying 
for the express or parcel post charges and insur- 
ance. With all of this, there is no guarantee that 
the gift will arrive anywhere around Christmas. 
The postoffice is so harassed during the holidays 
that a package sent on Dec. 20 is often delivered 
around Jan. 1. In addition, the gifts are not 
always satisfactory. The young woman often 
feels that she could have made a more discrim- 
inating selection of sweepers, while the brother 
would probably have preferred to choose his own 
toaster. Each knows less of the other’s needs 
than of his or her own. 


NATIONAL EXCHANGE OF GIFT CERTIFICATES FOR 
ELECTRICAL DEALERS. 


The whole problem could be simplified by such 
an arrangement as this dealer suggests. Instead 
of actually buying the merchandise, the man and 
woman in the instance cited would simply have 
invested in gift certificates and mailed them, thus 
saving express charges and work and insuring 
mutual satisfaction. The only loser would be the 
government, which in such a case would not have 
the work of transmitting the two parcels. How- 
ever, it is probable that Uncle Sam would gladly 
forego this Christmas revenue, because of the 
fact that the additional work disorganizes the 
whole postofhce department and delays the regu- 
lar mails. 

Certificates issued by the Chicago dealer would 
be redeemed by his correspondent in New York. 
and the latter’s certificate would be accorded the 
same treatment by the Chicago dealer. “After the 
holidays, the recipients of the certificates would 
repair to the store designated and select the de- 
sired article according to their individual taste. 
Satisfaction to the recipient would thus be in- 
sured, particularly as the store’s salesmen would 
have plenty of time after the Christmas rush and 
could devote proper attention to each patron. The 
settlement between the two dealers could be ef- 
fected without difficulty. A check would wipe 
out any balance which existed on either side after 
the holiday trade. 

Such an arrangement would not only result in 
the handling of the electrical business with a 
minimum of difficulty, but it would result in a 
larger volume of business of this kind. The pub- 
lic, properly apprised of the facilities placed at 
its disposal, probably would appreciate them to 
such an extent that, instead of giving jewelry 
or some other article which necessitated shipping. 
it would be glad to avoid this detailed work and 
expense and buy gift certificates from local deal- 
ers featuring the-plan. This means, of course, 
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that more goods sold by electrical establishments 
would be used as Christmas gifts simply because 
it would be easy to make a gift of articles car- 
ried by such stores. 

The plan would not be confined to Christmas 
trade, though it might reach its greatest useful- 
ness at that time. The idea could be used through- 
out the year. If a man remembered in the nick 
of time that his sister or mother in another city 
were celebrating a birthday anniversary he could 
repair to the nearest store handling electrical 
goods and place an order for the gift he had for- 
gotten. He could either secure a gift certificate 
and mail it to the person in the other town or 
have the dealer write his own correspondent 
there, who would deliver the gift on the desig- 
nated day. If speed were essential the local 
dealer could telegraph his correspondent and the 
gift would be delivered the same day. 

It is worth mentioning that this wiring of or- 
ders has proved highly profitable in the flower 
trade, not merely because flowers constitute a 
beautiful and appropriate gift, but because the 
florist is able to telegraph an order, thus helping 


business men and others out of an embarrassing 


situation when they have forgotten some occasion 
they should have remembered. It is singular that 
florists are the only business men who have ar- 
ranged to come to the public’s rescue in such 
cases, but not so singular that they have been well 
repaid for their foresight. 

Of course, if electrical men were to adopt the 
plan indicated it would be necessary to educate 
the public on this point. This necessity offers no 
difficulties, since nearly all dealers in electrical 
goods are fairly big advertisers and the proposi- 
tion is not so complicated but that it can be readily 
understood by everyone. There may be some dis- 
advantages to the plan outlined, but the dealer 
who advocates it believes that its benefits will far 
outweigh the drawbacks. Universal adoption of 
the idea will mean less work and more business, 
in his opinion. 


TAKING ADVANTAGE OF GENERAL PUBLICITY 
CAMPAIGN FOR HOLIDAYS. 


Contractor-dealers in every city in the United 
States will derive immense benefits from the gen- 


eral advertising campaign of the various manu- 


facturers of electrical appliances and the helpful 
materials supplied by the Society for Electrical 
Development, provided they supplement these 
with a little local endeavor of their own. It has 
been planned to make an electrical Christmas this 
year. The general public is reading attractive 
advertisements in publications of national circu- 
lation suggesting that everybody this year “Say 
Merry Christmas Electrically.” All that remains 
for the individual dealers in electrical appliances 
to do, to share generously in this big campaign, 
is to let their communities know where they may 
purchase the gifts with which to materialize the 
slogan. 

In some cities where the electrical dealers are 
working together in a true co-operative spirit 
they are planning to take conspicuous space in 
the daily newspapers for which they will pay 
jointly, and in which their names and locations 
of their stores will appear. Some dealers who 
have established a large business are placing their 
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individual display advertisements in the daily and 
Sunday papers at frequent intervals. In view of 
the influence this general publicity will have on 
the minds of the buying public it would seem that 
no electrical dealer can consider his business too 
small to reap a good profit from his local adver- 
tising. 

Since the public has been thoroughly educated 
to depend upon advertisements for shopping in- 
formation, in which the utmost confidence has 
been stimulated, the contractor-dealer cannot well 
afford to neglect that feature as a business build- 
er. Carelessly, hastily or poorly constructed copy 
in a newspaper advertisement is, however, a 
wasteful way of doing business. No matter how 
small the space or how prominent its location, 


those experienced in advertising have proved that 


the most effective advertisement is that which 
has been constructed as the result of careful 
thinking and planning either by the head of the 
concern or by an experienced advertising writer. 
In cities where the dealers form a co-operative 
advertising campaign they have found it most 
profitable to employ the services of a profes- 
sional copy writer or advertising agency. Where 
conditions are such that the dealer must prepare 
his own advertising copy he can make it more 
effective by the use of simple language setting 
forth the fact that he is selling certain appliances 
because they are most proficient and inexpensive 
mechanical servants in the home. He should state 
the prices and terms conspicuously for each arti- 
cle advertised and include his business address in 
the copy. When the dealer lacks confidence in 
his own ability to prepare advertising copy and 
is not so situated that he can employ professional 
service, he can usually find something adaptable 
to his needs in the sample advertisements fur- 
nished by the Society for Electrical Development. 
Having taken care of the newspaper adver- 
tising, the dealer will find it wise to use his mail- 
ing list of old and prospective customers. Per- 
sonal letters are, of course, the most effective, but 
the mimeographed circular letter is seldom thrown 
away before reading by the recipient. Leaflets 
and booklets supplied by the manufacturer or 
jobber may be inclosed in the letters. Adver- 
tising, like any other essential commodity, costs 
money, but the outlay is one which can be de- 
pended upon to bring. conspicuous returns. 


SELLING LAUNDRY SERVICE RATHER 
THAN WASHING MACHINES. 


Lack of Knowledge of Correct Washing Solutions 
Is Found to Be Frequent Cause of Failure 
of Electric Washers to “Stay Sold.” 


“Much of my success in the sale of electric 
washing machines during the past year is due to 
a little educational campaign which I conduct 
among my customers,” said an electrical dealer 
in Chicago recently. “There are some other deal- 
ers who are now following the same plan with the 
best results since the Hurley Machine Co. has 
employed Mrs. Christine Frederick to supply 
service information which the dealer can furnish 
to his washing-machine customers.” 

This dealer said he frequently received com- 
plaints of failure of his washing machines to do 
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the work properly before he inaugurated his new 
plan. These complaints were tabulated and the 
dealer took the matter up with a representative 
of the manufacturer with the result that experi- 
ments were made and the problems solved. It 
was found by the manufacturer that the efficiency 
of the electric washer depends on the strength 
and kind of cleansing solution added to the wash 
water, the agitation of the water into foamy suds 
before the washing process was started, the time 
and temperature allowed for both washing and 
rinsing and a few other practices peculiar to the 


.— 


electric stoves, grills, casseroles, chafing dishes, 
toasters and percolators. A few placed in their 
windows actual demonstrations of these table 
appliances. Many of the displays included an 
electric range. Showcards carried appropriate 
suggestions as to economy in time and labor. 
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SELLING POINTS THAT APPEAL TO 
THE WOMAN CUSTOMER. 
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Dealers Are Advised That Harm Often Results 
From Explaining Mechanical Features to 
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particular machine of this manufacturer. 

In her information for the guidance of the 
dealers in giving service to washer customers 
Mrs. Frederick has pointed out that one of the 


most important steps in successful machine wash-. 


ing is the use of proper cleansing solutions. Deal- 
ers are advised to instruct the customer that the 
use of soap in solid or cake form must be dis- 
carded and that maximum efficiency is only ob- 
tained from the soap in the electric washer when 
the soap is cut up and dissolved so that every 
particle blends with the wash water. The clothes 
must not be soaped before they are put in the 
' washer, nor must small bits of soap be permitted 
to get into the machine because they stick to the 
cylinder and finally adhere to the clothing as it is 
removed. It is best to shave and boil all bar 
soap slowly until the liquid is clear and of amber 
shade. 

It is suggested that powdered soap saves the 
labor of cutting up and dissolves more quickly. 
Warning should be given customers against the 
promiscuous use of so-called washing powders. 
Mrs. Frederick says it is best to advise the use of 
the best grades of soap, to which the customer 
may add the desired amount of borax, soda or 
other grease-cutting substances. Careless use of 
- washing soda, which is the strongest alkali, is ad- 
vised against. For softening hard water the 
requisite amount should be carefully measured. 
If the water is soft it is safer to use borax, am- 
monia, kerosene, etc., for cutting grease without 
injuring the fabric. 

Much other valuable information, together with 


Those Knowing Little of Mechanics. 


In its advice to electrical contractor-dealers 
the General Electric Co. suggests the inadvisa- 
bility, when selling vacuum cleaners, of dwelling 
upon the numerous mechanical advantages. . 
“Such arguments are more harmful than bene- 
ficial,” says the advice. There are a number of 
points, however, which the company says should 
be driven home. First, the labor-saving features 
should be emphasized; next, the handsome ap- 
pearance of the appliance, and then, the company 
manufacturing it. 

It is suggested that by stating that the Electric 
Vacuum Cleaner Co. employs over 600 people 
in a building containing 100,000 sq. ft. of floor 
space in which nothing but vacuum cleaners are 
manufactured, the salesman impresses women 
with the idea of stability. The dealer should 
sell his own reputation. He should repeat what 
other women have said who have purchased from 
him. The dealer should impress the fact that 
he maintains a complete service department, and 
that if anything goes wrong with the cleaner, 
he will have it repaired at once. 

The woman who purchases any electrical 
household device does so because she has seen 
an advertisement that appealed to her, or her 
neighbors used one with great success and recom- 
mends it, or else she comes into the store and 
says she wants either a cleaner, washer or some 
other appliance, asking the dealer’s advice as to 
which is best. It is therefore the duty of the 
dealer to sell her the best so that full satisfac- 
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recipes for washing solutions for various kinds of 
water and kinds and condition of the clothes to 
be washed, are furnished by Mrs. Frederick 
through the manufacturer, all of which is usable 
bv the dealer in making sales to his customers. 
The Chicago dealer quoted above says that where 
one of his customers follows the instructions 
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ELECTRIC GIFTS FOR CHRISTMAS 
INCLUDE PERCOLATORS. 


More electrical gifts will be purchased this 
year than ever before. For beauty of design 
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‘given, her success in the use of the washer in- 
duces her to act as an innocent sales maker among 
her neighbors. 


COOKING APPLIANCES FOR THANKS- 
GIVING WINDOWS. 


Thanksgiving suggests prayer and feasting, 
with emphasis on the feasting, for the mistress 
who supervises the home commissary. To the 
housewife Thanksgiving usually means a busy 
week of advance preparation for the special din- 
ner that marks this event in the American home. 
For that reason it was most appropriate that many 
contractor-dealers made a specialty of electric 
cooking appliances in their window displays for 
the-occasion. Some dealers showed displays of 


and workmanship the modern electrical wares 
compare most favorably with the solid silver tea 
and coffee sets, with an added feature. The 
electric tea kettle is fitted with standard electrical 
heating element and a safety switch which auto- 
matically switches off the electricity should the 
kettle go dry. In the richly beautiful silver- 
plated coffee urn is‘ represented the highest de- 
velopment of the art of electric hollow ware. 
The design is quite exclusive. Into these urns 
has been built the valveless percolating ap- 
paratus and the safety switch. They are sup- 
plied with silk-covered cord and attachment 
plugs. A very handsome and useful Christmas 
or wedding gift is the panel percolator set. a 
nine-cup coffee urn of Colonial design with 


creamer, sugar bow! and tray. 


November 13, 1920. 
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QUESTIONS AND ANSWERS 


All Readers Are Invited to Submit Contributions on Electrical Matters to This Department—Answers Should 
Be Sent Within Eight Days of Date of Publication of Question—Payment Will Be 
Made for All Answers Published 


Questions. 


No. 506.—CarkyinG Capacity OF WIkES.—Why is it 
that wiring codes, as a rule, do not allow circuits in 
houses to be fused heavier than for 10 amperes while 
giving the capacity of No. 14 wire as 15 amperes? 
Since No. 14 wire is required by these same codes, it 
seems that, unless there are other limitations, the cir- 
cuits could be safely fused for the safe capacity of the 
wire. If there are other limitations, what are they and 
how can they be overcome ?—J. A. C., Kankakee, III. 


No. 507.—ARMATURE-WINDING Data.—I have a four- 
pole d-c. motor with an armature 2.5 ft. long by 1.5 ft. 
in diameter. It is wound with 150 coils and has a re- 
sistance of 0.5 ohm, the coils being arranged and con- 
nected as a lap winding. Will someone tell me what 
would be the safe voltage for this machine, and what 
the field flux should be? Will someone give a formula 
for finding the voltage of a motor with the resistance 
of the armature given and with a known flux in the 
feld ?—J. G.. Chicago. 

No. 508.—BURNED LAMINATIONS IN MOTOR ARMATURE. 
—I have a 5-hp., 1200-r.p.m., 220-volt d-c. motor the 
armature of which has been burned out by severe 
grounding of several coils. This grounding fused to- 
gether the laminations in sections about 0.5 in. square 
in four different places. These spots are in different 
slots and each one affects a different set of laminations. 
Will jt be safe to file out the slots to a smooth finish 
and rewind the armature, or should I secure new lami- 
nations and replace those that have been welded to- 
gether ?—A. L. S., Topeka, Kan. 


Answers. - 

No. 495—SyNcHRoNous Motor as A CONDENSER.— 
Will someone please explain for me just how it is that 
a synchronous motor acts like a condenser? I have 
read any number of articles on the use of motors as 
condensers, but have never had a clear explanation 
given as to how such an effect is produced.—R. H. N. 
Peoria, Ill. . 

Answer.—In the Oct. 9 issue of ELECTRICAL 
Review there appeared two answers to Question 
No. 495, both of which purported to explain why 
a synchronous motor acts like a condenser, but 
it may be doubted that the explanations really 
relieved the inquiring mind of the questioner. 
The explanation is so simple that it seems to have 
escaped the notice of writers on the subject who 
usually resort to vector diagrams or mathematical 
analysis to establish a proof, to the entire neglect 
of the following line of physical reasoning: 

A synchronous motor, like any other motor 
whether for direct or alternating current, is sub- 
ject to the rule that the counter electromotive 
force must be sensibly equal (numerically) to 
the impressed voltage, at least within the ordi- 
nary range of load. If the impressed voltage is 
constant, it follows that the counter electro- 
motive force must also be nearly constant within 
the working range. Now, counter electromotive 
force 1s always proportional to the speed and the 
magnetic flux, and, since the speed is necessarily 
constant in a synchronous motor, it follows that 
the magnetic flux must be practically constant to 
maintain sensibly constant counter electromotive 
force. 

In an alternating-current generator a lagging 
current exerts a demagnetizing action upon the 


field, while a leading current exerts a magnetizing 
action. In an alternating-current motor the 
action of leading and lagging currents is the exact 
reverse of the above in accordance with the 
usual opposite or “mirror-like” relationships be- 
tween generators and motors. These facts are 
so well known that proof is not necessary, though 
simple physical nonmathematical proof is easily 
possible. | 

Weakening the excitation of a synchronous 
motor would of itself tend to weaken the mag- 
netic field of the machine, while strengthening 
the excitation would tend to build up the flux. 
But it has been shown above that the magnetic 
flux must remain sensibly constant. Therefore, 
since the magnetic flux is set up by the resultant 
magnetizing action of both field and armature 
windings, any weakening of field excitation must 
be compensated by a corresponding increase of 
armature excitation. This demands a lagging 
current in accordance with the conditions already 
stated. Conversely, a strengthening of field ex- 
citation demands a reduction of armature mag- 
netizing action and produces a leading current.— 
A. S. L., St. Louis, Mo. | 


No. 496.— Meter For RECTIFIED CURRENT.—What kind 
or type of ammeter should be used to measure accu- 
rately the current delivered on the d-c. side of a 
mercury-arc rectifier >—H. R. G., Houston, Tex. 

Answer—Since the current delivered by a 
mercury-are rectifier is a pulsating current, to 
measure accurately it is necessary to use an am- 
meter which indicates the effective or root-of- 
mean-square values of current. The hot-wire 
and electrodynamometer instruments are of this 
type. 

The measurement of rectifying apparatus is 
treated in rules 176 to 179 of the Standardization 
Rules of the American Institute of Electrical 
Engineers.—H. S. R., Wahpeton, N. D. 


No. 501.—CRrEosoTE TREATMENT OF CROSSARMS.—Does 
the treatment of crossarms with creosote add anything 
to the safety of a 2300-volt line in case an insulator is 
broken allowing the bare wire to fall on the arm? Will 
the treatment of the pole with creosote tend to prevent 
a leak to ground under similar circumstances? Will 
the effect be different for higher or lower voltages ?— 
V. N. H., Cedar Rapids, Ia. 

«Inswer—The dielectric strength of substances 
of bituminous character is about five times that 
of dry wood. In addition, a coat of creosote will 
tend to keep the wood dry and improve the in- 
sulating qualities. On the other hand, creosote 
is highly inflammable, makes line work difficult 
and, in my opinion, is inferior to paint for gen- 
eral work.—W. H. K., Evanston, Il. 


No. 502.—SuItaB_eE OIL For Morors.—We have been 
having considerable trouble with the heating of bear- 
ings on motors operating in a fruit-canning plant. Dif- 
ferent grades and mixtures of oil have been used 
without satisfactory results. Is not a regular motor 
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oil superior to machine oil for this purpose? Also, is 
it not common practice to use a heavier-bodied oil for 
large motors than for smaller ones. I would like to 
know of a good test for motor oil.—G. L. G., Hol- 
comb, N. Y. > 

Answer.—To insure satisfactory operating con- 
ditions of any machine, a reasonable amount of 
care must be exercised as to the bearings, the 


bearing surfaces and the grade of oil which is 


used on them. 

Heavy oils are best suited to the larger types 
of machines and are not at all suited for ma- 
chines of the smaller sizes. The grade of oil 
which offers the best lubricant for these machines 
is commonly known as “Dynamo” or “Motor” 
oil. Heavy oils, when used in small motor bear- 
ings, do not flow rapidly enough to thoroughly 
lubricate the surfaces. This results in rapid heat- 
ing of the bearing and gumming of the oil. Gum- 
ming causes the shaft to seize the bearing sur- 
face in spots and finally results in the cutting of 
the shaft and bearing. 

It is suggested that all rough or scored snafts 
be put into good running condition, either by 
turning up in the lathes or by draw-filing, and 
then fitted where necessary with new bearings. 
When reassembled the oil reservoirs should be 
filled with “Motor” oil and bearing troubles for- 
gotten.— W. F. P., Atlanta, Mass. 


Answer.—It is a general rule that heavier mo- 
tors run at slower speeds than the lighter ones, 
and slow-speed bearings should be lubricated with 
heavier oil than the high-speed bearings. It is 
necessary to use a motor oil rather than a ma- 
chine oil, and a neutral oil with a viscosity of 200 
at a temperature of 70 deg. F. should be suitable 
to the requirements of this case. The lubricating 
trouble experienced was caused by using an oil 
containing acid. 

If it is impossible to obtain an acid-free oil that 
can be depended upon, a simple test can be made 
as follows: 
minutes a small amount of the oil and some water 
and let the bottle stand for 24 hours. If the oil 
and water remain together it is evidence of the 
presence of acid, but if they separate with only 
a thin white line visible between them the oil is 
free of acid—C. McD., Chicago. 


No. 504.—Controttinc Motor From Two Locations. 
—I have a 5-hp. induction motor which is started from 
half-taps on a three-phase transformer bank by means 
of a three-pole, double-throw switch. Will someone 
please show how such a motor can be started and 
stopped from two different locations?—N. 
Denver. Colo. 

Answer—The National Electric Light Asso- 
ciation specifies that the maximum permissible 
starting-current values for an installation con- 
sisting of a single 220-volt motor shall not be 
more than 13 amperes per phase per horsepower. 
for a motor rated at from 2 to 5 hp. For 
440-volt motors, 6.5 amperes per phase per horse- 
power is allowed. It is an unusual case when a 
5-hp. three-phase motor cannot be installed to 


start without the use of an autotransformer to’ 


reduce the line voltage and the starting current. 

By the use of two three- -pole double-throw 
switches, connected as shown in the accompany- 
ing sketch, this motor may be started er stopped 
by using either switch or may be started by either 
switch and stopped by the other. Precaution 


Shake together in a bottle for 30. 
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must be taken, however, when stopping the motor 
not to leave the switch open, but to throw it to 
the opposite side. For example, suppose switches 
A and B are both down and the motor is running. 
To stop the motor it is r= necessary to throw 
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Diagram Showing Method of Operating Motor From Two 
Points. 


either switch, 4 or B, up. To start the motor 
again it is only necessary to throw one switch to 
the opposite side. If, however, the motor 1s 
stopped by leaving either switch open it may be 
seen from the diagram that it is not possible to 
start the motor again from the other switch. Pilot 
lamps should be placed as shown so that one 
lamp will be lighted whenever the motor is run- 
ning.—I.. M. K., St. Louis. 


No. 505.— ENERGY REQUIRED To Heat Warter.—I am 
considering installing an electric water heater in my 
home and would like to know what amount of energy 
it will consume. Will someone who has had experience 
with heaters kindly advise me as to how many kw-hrs. 
per month are required to heat water for a family of 
three? 

Is a tank heater more economical than an instanta- 
neous faucet heater? Can a tank heater be connected 
to the ordinary house a or will special connec- 
tions have to be made?—J. E. R., Chicago. 

1nswer.—About 25 to 30 gals. of hot water 
per day at an average temperature of 130 deg. F. 
is necessary for a family of three for cooking. 
laundry and bath purposes. This is an average 
figure which applies where hot water is available 
at the tap during the full 24 hours of the day, and 
it will vary considerably with the habits of the 
family. A 6oo-watt circulation or plaster-type 
electric water heater connected to a well-lagged 
30 or 40-gal, tank will supply the average require- 
ments of a family of three if on continuously, 
and would require 430 kw-hrs. per month. The 
average house circuit would handle a 600-watt 
heater, but it might be advisable to install special 
wiring and an extra meter to take advantage of 
a low cooking or water-heating rate. 

A 3000 to 3600-watt circulation electric water- 
heater on a lagged tank would give approximately 
the same kind of intermittent hot-water service 
as can be obtained with the ordinary gas heater. 
The power input would vary widely with the 
amount of hot water desired, but probably one 
hour's use per day would suffice with a use of 
about 100 kw-hrs. per month. Special wiring 
and an extra meter would be required for this 
type of installation. 

An instantaneous heater is more efficient than 
the types using the storage system, but should 
have a capacity of at least 6000 watts to give 
satisfactory results. An intermittent load of 
6o00 watts in a residence district is usually very 
undesirable from the standpoint of the central 
station, since it requires added line and trans- 
former equipment and impairs the voltage regu- 
lation on henting e circuits —R. G. K.. Manhat- 
tan, Kan. 
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NEW APPLIANCES. 


Newly Developed and Improved Electrical and Mechanical Apparatus, Appliances, and Devices 


Now Being Placed on the Market 


Combination Plate for Switch 
and Receptacle. 


A new type of combination switch 
and receptacle plate, having a remova- 
ble door, is being manufactured by the 


Plate for Switch and Receptacle. 


Peerless Light Co., New York City 
and Chicago. This plate is made to 
accommodate either the old type, No. 
1780, receptacle or the new type of 
standard flush receptacle. 


Electric Burglar Alarm With 
Master-Key Control. 


A burglar-alarm system for the pro- 
tection of homes, garages, lofts, etc.. 
has recently been put on the market 
by Paul V. Vandervelde, Corona, N. 
Y. One of the unique features of the 
system is the master-key control 
which permits a person to enter a 
protected property without sounding 
the alarm. Such entrance can be 
made only by a person having a mas- 
ter-key to the system. 


Office or Factory Lighting Unit. 


H. E. Gleason Co., Seattle, Wash., 
manufacturer of various types of light- 
ing fixtures, is now marketing a unit 
known as the “Radiantlite.” As may be 
seen from the illustration, this unit is 
provided with a silver-plated reflector 
for directing the light downward. It ts 
also provided with a blown-glass bowl 
for diffusing the light and producing an 


SILVERPLATED 
REFLECTOR- 


Radiantlite Unit for Store, Office and 
; Factory Lighting. 


even illumination free from glare and 
shadow. It is said that this unit is 
practically free from decreased efficiency 
resulting from accumulation of dust and 
dirt. A spun-steel shell surrounds and 
protects the silvered reflector and sup- 
ports the globe and socket. 

For units in which an ornamental effect 
is desired, special blown-glass bowls of 
various designs may be had. These bowls 
are so designed as to harmonize with 
various styles of architecture to produce 
a pleasing and uniform eftect. 


é. 


Hand Lantern Designed to Meet 
Hard Service. 


The LaFrance lantern No. 1810, be- 
ing placed on the market by the 
American-LaFrance Fire Engine Co., 
Elmira, N. Y. will appeal to all those 
who have to carry a light. This lan- 
tern is waterproof and is absolutely 
safe to use around inflammable ma- 
terial of any kind. It is an ideal light 
for watchmen, firemen, sportsmen or 
automobilists. All metal parts are of 
brass and aluminum, accurately ma- 
chined and nicely nished. The sil- 
vered reflector is designed to throw a 
wide working light with a strong far- 
reaching beam for smoke, fog, or 
long-distance work. A focussing de- 
vice permits of changing the beam 
while the light is burning. 

The light is controlled by a strong 
snap switch, conveniently located and 
said to be positively spark proof. The 
current is supplied by two standard 
dry cells which will- give intermittent 
service for a considerable time. The 
finish is regularly in red with black and 
polished-brass trim, but can be furnished 
in other colors or in polished aluminum 
if desired. A bracket for mounting is 
furnished at a slight extra cost. A 
plain bracket adapats the lantern for 
mounting on the wall, truck or boat, and 
a special heavy brass bracket with a 
spring lock is used for atachment to 
fire apparatus. 


Device for Winding Tung- 
sten-Wire Filaments. 


A machine for automatically 
winding or concentrāting the 
wire coils used in gas-filled and 
miniature incandescent lamps 
of all types has been de- 
veloped by Charles Eisler, 159 
Clifton avenue, Newark, N. J., 
and is now ready for the mar- 
ket. It is said to be capable of 
winding coils of from 25 to 
900 turns per in. with a core 
of 0.003 to 0.035 in. in diame- 
ter. Wire for lamps from 15 
to 1000-watt capacity, and for 
every size and style of coils, 
can be handled and any de- 
sired spacing between the coils 
may be obtained. 

The wire is wound from a 
bobbin, over a pulley, and onto 


amandrel. Gears, clutches and cams reg- 
ulate speeds, winding pitch, spacing, etc., 
to produce a coil of the desired dimen- 
sions. Speed of the machine may be 
varied from 500 to 3000 r.p.m. to suit 
the size of wire being used. About 


a 


Lamp-Filament Winding Machine. 


5000 ft. of small wire may be wound 
in a single coil. A cherry-red heat is 
obtained while winding by connecting 
both ends of the wire to an electrical 
power circuit and then adjusting the 
amperage by means of a rheostat placed 
in series. 


Extension Arm for Attachment 
of Pendent Switch. 


The St. Louis Brass Manufacturing 
Co., St. Louis, Mo., has developed 
a new product which they will put 
on the market under the name of the 
“Brasco Switch Extensions” at an 
early date. This device is a small 
arm-like case which extends along the 
ceiling carrying the wire to the point 
from which it is attached either to a 
pendent or pull switch. These switch 
extensions are made of zinc-plated 
steel, and have a rust-proof finish. 

It is said that the use of switch ex- 
tensions will result in material savings 
by the elimination of wiring for wall 
switches. Also, they provide much 
better construction than can be had 
with various other methods of pen- 
dent-switch installation. 


Fixture Attachment for Convenience In Switch 
` Connection. 


- “gle Conduit Co., Toronto, Ont., 
-7 Listed Aug. 24, 1920. 
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LATEST APPROVED APPLIANCES 


ARETORA by Underwriters’ Laboratories, Following Examination and Tests Conducted Under the 
Standards of the National Electrical Code 


Armored Cable.—Canadian Triangle 
Conduit Co., Toronto, Ont., Can. 
Listed Aug. 27, 1920. 

Marking: Armored conductor in 
form of single strip interlocking ar- 
mor, with white threads running longi- 
tudinally between conductor and ar- 
mor. 


Armored Cable.—Pollack Conduit 
Co., 467 Greenwich street, New York 
City. Listed Oct. 5, 1920. 

Marking: Letter “P” stamped in 
armor at interval of about 3 ins. 


Autostarters.—General Electric Co., 
Schenectady, N. Y. Listed Sept. 10, 
1920. 

Automatically controlled contactors 
and air-cooled compensators mount- 


ed as a unit in metal case, with 
overload protection and low-volt- 
age protection or release coils; 


with 2-phase and 3-phase 3-wire in- 
stallations compensator and motor 
windings are disconnected from 
line in off position; with 2-phase, 
4-wire installations three wires only 
are . disconnected from compensator 
and motor windings; with 2-phase 
and 3-phase, 3-wire installations over- 
head-release devices in running posi- 
tion operate to open all wires of cir- 
cuits automatically under overload 
and therefore may serve as circuit 
treakers; Type CR-7052. 


Conduit Boxes.—Renim Specialty 
Co., 110 K street, South Boston 27, 
Mass. Listed Oct. 4, 1920. 

“Renim” castiron conduit 
catalog Nos. 2X, 3X, 5X, 6X. 


boxes; 


Conduit Boxes.—Electric Stamping 
Co., Hamilton, Ont., Can. Listed Oct. 
6, 1920. 

Stamped-steel conduit boxes for use 
with rigid conduit or armored cable; 
catalog Nos. 54151, 54155 and 54171; 
covers, catalog Nos. 54Cl, 54C2, 54C6, 
S54C11 and 54C12. 


Cutout Bases, Plug-Fuse.—Connecti- 
cut Electric Manufacturing  Co.. 
HS Se Conn. Listed Aug. 27, 


“C. E. M. Co.” 
bases; o-30 amperes, 
log Nos. 1945-46. 


plug-fuse cutout 
125 volts; cata- 


Flexible Tubing.—Canadian Trian- 
Can. 


‘Marking: Knitted tube with white 
thread running longitudinally with 
See under outside covering of com- 
pound. 


Fuses, Non-Renewable Cartridge.— 
Bussman Manufacturing Co., 3819 
North 23rd street, St. Louis. Listed 


‘Oct. 5, 1920. 


“Buss” ca-tridge- inclosed fuses; 0- 
600 amperes, 250 volts:-0-600 amperes, 
600 volts. 


Fuses, Plug. —Commercial Enclosed 
Fuse Co., 1317 Willow avenue, Hobo- 
ken, N. J. Listed Oct. 5, 1920. 

“Commercial” Edison plug fuses; 
0-30 amperes, 125 volts. 


Medium Base.—Peerless 
Washington boulevard and 
Listed Aug. 


Sockets, 
Light Co., 
Union streets, Chicago. 
31, 1920. 


“Peoriess” Candie Socket. 


“Peerless;” keyless candle socket 


when used with outer casing: catalog 


No. 3892. 


Fuses, Renewable Cartridge.—Chi- 
cago Fuse Manufacturing Co., 15th 
and Laflin streets, Chicago. Listed 
Sept. 10, 1920. 


“Union” cartridge-inclosed fuses; 
61-600 amperes, 600 volts. 
Fuses, Renewable Plug.—Pierce 


Fuse Corp., 752 Main street, Buffalo, 
N. Y. Listed Sept. 21, 1920. 

“Pierce” renewable plug fuses; 0-30 
amperes, 125 volts; consisting of por- 
celain casing with screw shell and 
removable central plug of unglazed 
porcelain having a central. slot for in- 
sertion of sheet-metal fusible elements 
furnished by submittor. 


Insulating Links—Bryant Electric 
Co., Bridgeport, Conn. Listed Sept. 
14, 1920. 

“Bryant” or “Perkins”; a device de- 
signed to be inserted in chain of pull 
socket to insulate lower end of chain 
from upper end; catalog No. 513. 


Receptacles, Medium Base.—Peer- 
less Light Co., Washington boulevard 


and Union street, Chicago. Listed 
Sept. 7, 1920. 
“Peerless;” keyless receptacle with 


mounting bracket designed for use in 


“‘Peerless’’ Saddle Socket. 


connection with globe and globe-hold- 
er to inclose receptacle, lamp and con- 
nections; catalog No. 3875. 


Insulating Material.—International 
Insulating Corp., Springfield, Mass. 
Listed Oct. 17, 1920. 

“Black Synthetic” or “Brown Syn- 
thetic;” moldable insulating material 
having the following properties: 
Slightly absorptive, not strictly non- 
combustible, good dielectric strength, 


slightly affected by temperature of 
300 deg. C., good mechanical strength, 
unaffected by acids and oils, practical- 
ly neutral, readily worked with tools: 
moldable insulating material having 
the following properties: Slightly ab- 
sorptive, somewhat brittle, not strict- 
ly noncombustible, good dielectric 
strength, slightly softened by temper- 
ature of 200 deg. C., good mechanical 
Strength, unaffected by acid. and oils. 

ractically neutral; Nos. S-1, 3 and 9. 
These materials are judged to be suit- 
able for parts of electrical devices re- 
quiring these properties. Manufac- 
turers of such devices desiring to use 
these materials should submit samples 
in’ commercial form for examination 
and test by Underwriters’ Labora- 
tories. 


Switches, Surface—Hart & Hege- 


man Manufacturing Co., 342 Capitol 
avenue, Hartford, Conn. Listed July 
28, 1920 


“H. & H.” two-circuit, catalog Nos. 
2547-48, 2635-42 and 2665-80; three-cir- 
cuit, catalog Nos. 2549- 50; heater 
switches, series, multiple and series- 
multiple; single-pole, 2 amperes, 250 
volts, amperes, 125 volts, catalog 
Nos. 3781-82, 3789-90 and 3803-04; $ 
amperes, 250 volts, 10 amperes, 125 
volts, catalog Nos. 3609-12, 3783-4, 
3791-92 and 3805-06; 10 amperes, 250 
volts, 20 amperes, 125 volts, catalog 
Nos. 3785-86 and 3793-94; 15 amperes, 
250 volts, catalog Nos. 3787-88 and 
3797-98: 20 amperes, 250 volts, catalog 
Nos. 2199-2200, 3795-96, 3799-800, 
3809-10 and 3833-36; 30 amperes, 25% 
volts; catalog Nos. 3801-02 and 3811- 
12: 10 amperes, 600 volts, catalog Nos. 
2193-96. 


Switches, Surface—Hart & Hege- 
man Manufacturing Co., 342 Capitol 
avenue, Hartford, Conn. Listed July 
29, 1920. 

“H. & H.” single-pole, catalog Nos. 
31, 131, 231, 331, 22, 56, 2855-56, 3003 
and 3030; ‘double- pole, catalog No. 
3334; three-wa catalog Nos. 33, 43. 
133, 143 and 3776-77: four. -way, cata- 
log Nos. 2091-92 and 2546. 


Tubing, Flexible—L. & N. Co., Ltd.. 
S Quebec, Can. Listed July 


Marking: White thread parallel 
with tube between inner lining and 
eee. twine wrapping. 


Tubing, Flexible—Short Electric 
Manufacturing Corp.. Penn Yan, N. 
Y. Listed July 27, 1920. 

Marking: “Plia-Duct 


Penn Yan. 


N. Y.” printed at intervals in interior 


of lining. 


Cord—Tubular 


Wires, Flexible 
Pawtucket, R. I 


Woven Fabric Co., 
Listed Aug. 3, 1920. 

Marking: One black warp thread 
in-outer covering. 
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ACTIVITIES IN THE TRADE 


Business Developments, Sales Agencies, Trade Literature and Miscellaneous Items Concerning 
Electrical Manufacturers and Allied Business Interests 


Bussmann Manufacturing Co., St. 
Louis, has issued its catalog No. 11 
covering its line of electrical fuses. 


Betts & Betts Corp., 511 West 42d 
street, New York City, manufacturer 
of electrical specialties, has filed no- 
tice of increase in capital from $50,000 
to $100,000. 

Welland Automobile Storage Bat- 
tery Co., Cleveland, plans to erect a 
storage battery plant on a site re- 
cently purchased on Weltshire avenue, 
Toronto, Can. 


Thordarson Electric Manufacturing 
Co., 501 South Jefferson street, Chi- 
cago, has issyed a folder describing 
and illustrating ‘the toy transformers 
which it manufactures. 


The Okonite Co., manufacturer of 
insulated wires and cables, has moved 
its executive offices to its factory at 
Passaic, N. J., where all communica- 
tions should be addressed. 


Ideal Electric & Manufacturing Co., 
Mansfield, O., has removed its Phila- 
delphia offices from 1414 South Penn 
square to 1131 Race street, where of- 
fices and warehouse will be combined. 


Westinghouse Electric & Manutac- 
turing Co., 95 Orange street, Newark, 
N. J., has tentative plans under way 
for the erection of a three-story addi- 
tion at its local works, 40 by 115 ft. 


Aluminum Co. of America, Pitts- 
burgh, manufacturer of electrical wires 
and cables, has arranged for a note 
issue to total $12,000,000, the proceeds 
to be used for financing, extensions, 
iniprovements, etc. 


Beardslee Chandelier Manufactur- 
-ing Co., 216 South Jefferson street, 
Chicago, has published catalog D-6 
on the “Denzar” type of lighting fix- 
tures, which sets forth the mechanical 
and other features of this particular 
fixture for illuminating purposes. 


National Lamp Works of General 
Electric Co., Ferry street and Fillmore 
avenue, Buffalo, N. Y., has made ap- 
plication to the city council for per- 
mission to construct its proposed two- 
story plant building at this location, 
contract for which was recently 
awarded. The factory will be 82 by 
132 ft., and equipped for the manu- 
facture of light precision equipment 
used in electric lamp production. If 
is estimated to cost $120,000. 


Duplex Lighting Works of General 
-Electric Co., 6 West 48th street, New 
York City, has prepared an attractive 


red and green colored holly-deco- ’ 


rative gift certificate for the use of re- 
tail customers desiring to give a “Du- 
plexalite” unit as a Christmas present. 
The certificate bears appropriate hol- 
iday greetings and has a space for 
both the recipient’s and donor’s name, 
and announces that the receiver is en- 
titled to the installation of the “Du- 
plexalite” selected. Dealers are being 
supplied with these certificates im- 
- printed with their names and addres- 
ges. 


Fairbanks-Morse & Co., Chicago, in 
bulletin 211-B describes its “H” type 
of alternating-current, ball-bearing 
motors. The Fairbanks-Morse start- 
ers for squirrel-cage induction motors 
are outlined in bulletin 203-C. 


Moe-Bridges Co., Milwaukee, has 
issued a- complete catalog covering 
lighting fixtures, glassware and parts 
manufactured by the company. In ad- 
dition to illustrating its products, the 
concern has endeavored through writ- 
ten copy interspersed throughout the 
book to present certain high spots in 
its sales talks to aid the dealer in ob- 


New Building of Moe-Bridges Co., MII- 
waukee. 


taining a quicker turnover on this line 
of lighting fixtures. The Moe-Bridges 
Co. was organized in January, 1919, 
and the first fixture was turned out 
on March 28 of the same year. The 
growth of the company made it nec- 
essary to secure larger quarters to 
keep pace with the demand for its 
products, and as a result a factory 
was erected at 236 Broadway, con- 
taining over 25,000 sq. ft. of floor 
space and equipped with the latest 
types of machinery. Provision has 
been made for six spacious display 
rooms, and other modern features of 
a well-appointed lighting fixture busi- 
ness. 


Splitdorf Electrical Co., manufac- 
turer of spark plugs and ignition ap- 
paratus with factories in Newark and 
Camden, N. J., and Sumter, N. C., 
plans to erect a six-story building, 300 
by 120 ft, on West 22nd street, be- 
tween 54th and 55th avenues, Cicero, 
Til. The company has just completed 
a five-story sales and office building 
at the southwest corner of Michigan 
avenue and East 29th street, Chicago. 
Charles Kratsch, Chicago manager, is 
to have charge of the new manufac- 
turing plant. 


Benjamin Electric Manufacturing 
Co., Chicago, in the Nov. 1 issue of the 
“Benjamin Reflector” outlines a win- 
dow-trimming and experience story 
contest arranged for dealers handling 
the Benjamin No. 92 two-way plug. 
The plan is to stimulate a large holi- 
day sale on this double-socket device. 


Westinghouse Merchandising Bu- 
reau, 165 Broadway, New York City, 
has received requests from many of 
the large cities throughout the coun- 
try to hold a “Westinghouse Better 
Merchandising Show” in their terri- 
tory before the Christmas holidays 
and it is laying plans to try and fulfill 
all applications. 


General Electric Co., Lynn, Mass., 
has awarded a contract for the erec- 
tlon of the addition to its local plant, 
to comprise a one-story structure, 180 
by 250 ft., estimated to cost $150,000. 
The company will hold in abeyance 
plans for its proposed plant at Spring- 
field, Mass., designed as a five-story 
structure, 75 by 400 ft., to cost about 

Cutler-Hammer Manufacturing Co., 
Milwaukee, in order to include infor- 
mation under one cover on C-H prod- 
ucts for mine applications, has pre- 
pared a booklet known as publication 
836, which illustrates and describes 
manual and automatic motor control- 
lers, accessory control devices, bat- 
tery-charging equipment for miners’ 
lamps and for mine locomotives, elec- 
tric brakes, solenoids, magnetic sep- 
arators and clutches, electric air heat- 
ers and soldering irons. Among the 
interesting installation vrews shown 
are motor-driven mine pumps, hoists 
and tipple machinery, all controlled by 
C-H controllers, and lamp batteries 
and locomotives being charged by 
C-H charging equipment. The cover 
of the booklet is in two colors and 
shows a-panoramic view of a mine 
tipple. 

Moore Steam Turbine Corp., Wells- 
ville, N. Y., has issued bulletin No. 24, 
illustrating and describing its types 
of turbines, which have been devel- 
oped to meet a demand for highly 
efficient units in sizes from 5 to 1000 
hp. The policy of the company is to 
limit the speeds of its larger turbines 
to 3600 r.p.m. as a maximum, and to 
obtain the required steam consump- 
tion by multi-staging if necessary. By 
this means the rotation stresses are 
kept at a low figure, affording a large 
margin of safety. it is stated that a 
multi-stage turbine should always be 
used for condensing service, except- 
ing in the smallest sizes, where per- 
haps the expense would not be justi- 
fied. In many cases also and for the 
same reasons where high steam pres- 
sure is used, a multi-stage non-con- 
densing turbine is much superior to a 
single-stage turbine. The Moore steam 
turbine has been designed and stand- 
ardized so the different parts can be 
manufactured on a quantity produc- 
tion basis. 
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~PERSONAL MENTION 


Biographical Sketches and Chronicle of Changes in Business Connections, Promotions and 
Other Personal News of the Industry 


CHARLES H. Bay, formerly appii- 
ance manager for the Detroit Edison 
Co., has become hovsehold sales spe- 
cialist for the Western Electric Co. at 
Chicago. 


A. ScHARF has accepted a position 
as salesman with the Magnet Appli- 
ance Co., Chicago. He was formerly 
connected with the Peerless Light Co., 
Chicago. 

EpWARbD R. DAVENPORT has re- 
signed as sales manager of the Narra- 
gansett Electric Lighting Co., Provi- 
dence, R. I., to represent Bodell & Co. 
in Dayton, O. 


S. W. Fries has been appointed 
district sales manager of the Economy 
Fuse & Manufacturing Co., Chicago, 
with headquarters at 1205 Commerce 
building, Kansas City, Mo. 


Bert DuNKIN has been appointe:l 
acting manager of the Albia Light & 
Railway Co., Albia, Ia., to succeed Ralpk 
W. Boyer, who has resigned as trea:- 
urer and manager to enter another field. 


R. L. CLARKE, of the New York 
City office of H. M. Byllesby & Co., 
has heen appointed assistant general 
auditor of the Northern States Power 
Co., with headquarters at Minneapolis, 
Minn. 

O. B. CoLDWELL, vice-president of 
the Portland (Ore.) Railway, Light & 
Power Co., has been appointed a mem- 
ber of the industrial lighting com- 
mittee, National Electric Light Asso- 
ciation. i 


W. P. MorGAN, Jr., who was form- 
erly connected with the St. Louis office 
of the Robbins & Myers Co., has ac- 
cepted a position in the sales depart- 
ment of the Chandeysson Electric Co., 
St. Louis. 


C. M. HoLLIwELL has been ap- 
pointed manager of the Windsor 
(Colo.) office of the Western Light & 
Power Co., to succeed W. R. Shade, 
who has been transferred to the Love- 
land office. 


Davin Hays has been appointed 
superintendent of the wiring supplies 
division at the Bridgeport (Conn.) 
plant of the General Electric Co. He 
was formerly connected with the 
Schenectady factory of the company. 


L. M. KLAauBeER, who has recently 
been promoted to general superintend- 
ent of the San Diego (Cal.) Consoli- 
dated Gas & Electric Co., of which he 
was nNreviously assistant general super- 
intendent, has been with that company 
since 1911. He is a graduate of Stan- 
ford University in the department of 
electrical engineering. From 1908 to 
1910 he was in the graduate apprentice 
school of the Westinghouse Electric & 
Manufacturing Co. at East Pittsburgh, 
Pa. He is vice-chairman of the over- 
head systems committee of the National 
Electric Light Association, a member 
of the electrical apparatus committee 
and chairman of the Pacific Coast En- 
gineering Committee. 


Lewis NIXON, public service com- 
missioner for the First New York 
District since May 3, 1919, recently ten- 
dered his resignation in order to de- 
vote his attention to his private busi- 
ness interests. He has been succeeded 
by Alfred M. Barrett, who has acted 
as deputy commissioner since Mr. 
Nixon's appointment. as commissioner. 


J. L. FinnicusM, who has been 
appointed sales manager of the Thor- 
darson Electric Manufacturing Co., 509 
South Jefferson street, Chicago, was con- 
nected with the Doubleday-Hill Electric 


Co., Pittsburgh, for over eight years as 
- salesman, and also kad charge of the 


J. L. Finnicum. 


apparatus department of that company. 
For the last two years he has been 
acting as district manager at Chicago 
(oe tas Electric Products Co., Cleve- 
and. 


R. S. Mitten has been appointed 
general sales manager of the Electric 
Appliance Co., 701 West Jackson boule- 
vard, Chicago, to succeed P. R. Boole, 
who has become affliated with the 


Greusel-Quarfot Electric Co., Milwau-- 


kee. 


Puit Rason has been appointed 
sales manager of the Frank Adam 
Electric Co., St. Louis, to succeed Emil 
Zinsmeyer, who has resigned to be- 
come connected with the Electrical 
Warehouse Co., Detroit, jobber of elec- 
trical supplies. 


CuHaRLeEs S. HAMMOND, who 
has been connected with the sales de- 
partment of the Georgia Railway & 
Power Co., Atlanta, Ga., for about a 
year, has resigned and joined the coast 
artillery corps of the United States 
army as a lieutenant.. 

J. W. S. BUTLER has been appoint- 
ed Pacific Coast representative of 
Henry L. Doherty & Co., with head- 


quarters in San Francisco. He was 
formerly vice-president and general 
manager of the Western States Gas & 
Electric Co., Stockton, Cal. 


L. F. Woop, who for the past 18 
months has been an instructor of tech- 
nical graduates in the Chicago Central 
Station Institute, educational bureau of 
the Commonwealth Edison Co., has ac- 
cepted an associate professorship in the 
department of electrical engineering 
Iowa State College, Ames. 


OBITUARY. 


Dr. A. H. Hoyt, proprietor of the 
Hoyt Electrical Instrument Works, Cor 
cord, N. H., died Oct. 21 at the age of 
59 years. He invented a device for 
measuring electrical current and a tim- 
ing device for deep sea bombs. 


ALEXANDER MACAULEyY died 
in Beverly, Mass., last month, at the 
age of 56 years. He was born in 
Souris, Prince Edward Island, Can. 
and about 32 years ago became con- 
nected with the Beverly Gas & Elec- 
tric Co. At the time of his death he 


_was superintendent of the electrical de- 


partment, having held that position for 
the past 15 years. 


JAMES MILTON Means, who 
had been connected with the Georgia 
Railway & Light Co., Atlanta, Ga., for 
many years, died last month. He en 
tered the service of the company in 
June, 1895, as a conductor and had 
worked his way up through various po- 
sitions, being assistant superintendent 
of transportation at the time of his 
death, which position he had held since 
the early part of 1919. 


ProF. Joun R. ALLEN, well 
known scientist and director of the re- 
search bureau, American Society of 
Heating and Ventilating Engineers, died 
Oct. 28 at his home in Pittsburgh. He 
was born in Milwaukee, July 23, 1869. 
and received his preparatory education 
in that city and at the Ann Arbor 
(Mich.) high school. In 1892 he grad-- 
uated from the University of Michigan 
with the degree of bachelor of science 
in mechanical engineering and received 
his master’s degree from the same in- 
stitution four years later. During two 
of these years he was connected with 
the L. K. Comstock Construction Co. 
He was head of the mechanical engr 
neering department of the University 
of Michigan from 1913-1917, and the 
following two years was dean of the 
college of engineering and architec- 
ture, University of Minnesota, leaving 
there to assume the duties of director 
of the research bureau, American So- 
ciety of Heating and Ventilating Ens- 
neers, which position he held at the 
time of his death. Professor Allen was 
a past-president of the American >0 
ciety of Heating and Ventilating Engr 
neers and the Michigan Engineering So- 
ciety and a member of the American ~o- 
ciety of Mechanical Engineers and other 
technical organizations. 
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BUSINESS OPPORTUNITIES 


News of Electrical Construction Projects in All Parts of the Country, Proposals Invited, Foreign 
Trade Openings and New Companies 


EASTERN STATES. 


Rutland, Vt—The New England 
Table & Manufacturing Co., 1s consid- 
ering plans for the erection of a one- 
story power house to be used in con- 
nection with extensions to its factory 
on Strong avenue. 


Rutland, Vt.—Electric motors, elec- 
tric-operated machinery and other 
electrical apparatus will be installed 
in the one-story mill building now be- 
ing erected by the Vermont Marble 
Co., at West Rutland, to be 140 by 
157 ft. Contract for furnishing pow- 
er has been awarded to the Vermont 
Hydroelectric Corp. 


Boston, Mass.—The Edison Electric 
IHuminating Co. has construction un- 
der way on a one-story substation in 
the Hyde Park district, to serve this 
territory for commercial work. The 
company has had plans prepared for 
alterations and improvements in its 
building at 1165 Massachusetts avenue, 
to cost about $30,000. 


Boston, Mass.—The A. T. Stearns 
Lumber Co., 99 Taylor street, is hav- 
ing plans prepared for improvements 
in its power plant to cost about $30,- 
000. Monks & Johnson. Boston, are 
the architects. 


Fall River, Mass.—The Lincoln 
Manufacturing Co. will build a one- 
story switching station at its local 
textile mills, in connection with the 
erection of a three-story addition to 
mill No. 2, to cost about $300,000. 

Fall River, Mass.—The Osborne 
Mills, manufacturer of textile prod- 
ucts, has commenced the construction 
of a transformer house on Montaup 


street, to cost about $15,000. The. 


building contract has been let to Beat- 
tie & Cornell, 35 North Quarry street. 


Springfield, Mass.—The Hampshire 
Paper Co., South Hadley Falls, near 
Springfield, has awarded a contract 
to the Samuel M. Green Co., 293 
Bridge street, Springfield, for exten- 
sions and improvements in its power 
-plant. : 

Hartford, Conn.—The Royal Type- 
writer Co. has awarded a contract to 
the Collins-Lotz Co., 60 Prospect 
Street, for alterations and extensions 
in its power plant for increased ser- 
vice, 

Middletown, Conn.—The Goodyear 
Rubber Co. has work under way on a 
power plant at its local factory. 

New Haven, Conn.—The United 
Illuminating Co., Broad street, Bridge- 
port, Conn., has construction work 
well under way on its power plant on 
Pembroke street, New Haven, esti- 
mated! to cost $300,000, including ma- 
chinery, 

Buffalo, N. Y.—The Niagara Falls 
Power Co. is planning the construc- 
tion of a transmission line between 
Niagara Falls and Buffalo, by way of 
Grand Island. The new line will be 
constructed with less mileage than 
the existing high-tension system be- 


tween these points and will furnish a 
total of about 100,000 hp. in excess 
of present service. The company will 
also furnish light and power for local 
distribution on Grand Island. 


Hornellsville, N. Y. — The Public 
Service Commission has granted per- 
mission to the Hornell Electric Co. 
to construct and operate a power plant 
at Hornellsville, for local light, heat 
and power service. 


New Lebanon, N. Y.—The New Le- 


‘banon Electric Light & Power Co. 


has been incorporated with a capital 
of $15,000 to operate an electric light 
and power system in Rensselaer coun- 
ty. The incorporators are W. Fowler, 
R. B. Whitegiver and R. H. Gillett. 


New York, N. Y.—The New York 
Telephone Co. is planning to expend 
about $33.000.000 for extensions and 
improvements in this district during 
the coming year. It is proposed to 
secure 14 new sites for exchanges and 
other buildings, and to make exten- 
sions to 16 existing exchange plants. 


New York, N. Y.—Transit Con- 
struction Commissioner John H. De- 
laney, has plans under way for the 
proposed new subway traction sys- 
tem, to include a total of 21 additional 
two-track tunnels, with complete third 
rail electric service, etc., connecting 
all boroughs of the Greater City. The 
entire project is estimated to cost 
$350.000,000. Daniel L. Turner is 
chief engineer for the commission. 


New York, N. Y.—The New York 
Edison Co., 55 Duane street, has plans 
well under way for the erection of its 
proposed electric generating plant in 


the Port Morris section. The new 


station will cover a portion of the site 
bounded by Locust avenue and the 
East river, 132d and 134th street, ag- 
gregating 450 by 535 ft., and is esti- 
mated to cost approximatelv $5,500,- 


000 


North Tonawanda, N. Y.—Fire Oct. 
31 at the local plant of the Niagara 
Falls Power Co., caused by an ex- 
plosion due to a new installation, re- 
sulted in a property loss estimated at 
$80,000. The company has arranged 
for the installation of a new bank of 
45.000-volt transformers at its local 
substation, to provide an additional 
operating capacity of about 10,000 hp., 
or approximately double the present 
output. The present transformers are 
of 22,000-volt rating. 


Troy, N. ¥.—The Ford Motor Co., 


. Detroit, has commissioned Stone & 


Webster, 147 Milk street, Boston, to 
prepare plans for its proposed tractor 
manufacturing plant at Green Island, 
near Troy. The work will include 
a hvdroelectric power nlant for gen- 
eral works service. Application re- 
cently was made to the Federal Water 
Commission, Washington, D. C., for 
permission to utilize waters in this 
district for the generating station. Bids 
for construction will be taken at an 
early date. 


Utica, N. Y.—The State Hospital 
Commission, Albany, has awarded a 
contract to Mack & Mack, 103 Park 
avenue, New York City, for the in- 
Stallation of electric equipment and 
underground service work at the State 
Hospital, Utica. The work will cost 
about $23,500. 


West New Brighton, N. Y.—The De- 
partment of Public Welfare, Municipal 
Building, New York City, has had 
plans prepared for the erection of a 

-power plant at the Sea View Hospital, 
West New Brighton, to cost about 
$50,000. 


Atlantic City, N. J.—The State 
Highway Commission has approved 
the application of the Atlantic City 
Electric Co. for permission to build 
a transmission line on part of the 
state highway system, between Abse- 
con and Tuckerton. The new line 
will operate at 22,000 volts, and will be 
used for service to the new radio plant 
in this section of the Radio Corp. of 
America, Woolworth building, New 
York City. 

-Bayonne, N. J.—The Texas Co., 
Rabineau street, has construction un- 


der way ona power house addition at, 


its local oil works, to cost about $15,- 
000 


Newark, N. J.—Plans have been filed 
by the board of education for the erec- 
tion of an electrical plant in connec- 
tion with the vocational school to be 
built at Sussex avenue, Jay and First 
streets, at an estimated cost of $1,050,- 


Newark, N. J.—At the general elec- 
tion Nov. 2 citizens approved a refer- 
endum providing for the construction 
of a municipal electric light and pow- 
er plant, to be operated in conjunction 
with the city waterworks. The proj- 
ect is estimated to cost $15,000.000. 
The department of streets and public 
improvements will handle the pre- 
liminary work. 


Phillipsburg, N. J.—The common 
council, in company with the local 
board of trade, has preliminary plans 
under way for the establishment of a 
municipal lighting plant. John Per- 
doe and Brooks are members 
of a committee appointed by Mavor 
Smith to develop details and estimates 
of cost. 


Plainfield, N. J.—Considerable elec- 
trical and mechanical equipment will 
be installed in the incinerating plant 
to be constructed by the city at a 
cost of about $38,009. 


Succasunna, N. J.—The Board of 
Public Utility Commissioners has 
handed down a decision in a petition 
brought by the authorities of Roxbury 
township, Morris county. to compel 
the New Jersey Power & Light Co., 
Dover, to extend its lines on Hillside 
avenue for street-lighting service. 
With a resident refusing the company 
permission to place poles on her prop- 


erty, the board says that the Town- 


ship Commissioners should designate 


a +. 
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the location for the new poles, in 


which event the company agrees to in- 
stall. The installation of the new 
system will proceed at once. 


West Orange, N. J.—Thomas A. 
Edison, Inc., has awarded a contract 
to the American Concrete Steel Co.. 
27 Clinton street, Newark. N. J., tor 
a one-story turbine building for its 
power department, to cost about $40,- 
000. 


Harrisburg, Pa—The Public Ser- 
vice Commission has approved the 
merger of eight electric companies op- 
erating in Berks, Lebanon and neigh- 
boring counties into the Blue Moun- 
tain Electric Co., with headquarters at 
Bethel, capitalized at $50.000. The 
companies affected are the Blue Moun- 
tain, Bunker Hill, Bethel Township, 
Marion, Union Township, Mt. Aetna, 
Upper Bern and Upper Tulpehocken 
Electric companies. Isaac B. Klinger 
is treasurer of the new company. 


Harrisburg, Pa.—The 
Light & Power Co. has filed plans for 
the erection of a one-story addition 
to its electric station on Cedar street, 
near West Cameron street. The ex- 
tension will be used for increased 
power service in this district. The 
city council is negotiating with the 
company for better service and has 
adopted resolutions asking the util- 
ity to eliminate all non-essential con- 
sumption until its plant is made ade- 
quate for present load conditions, and 
further, for a statement of all outside 
sources where electric energy can be 
secured by the city for local distribu- 
tion. Electric signs have been dis- 
continued temporarily on account of 
power shortage. 


Johnstown, Pa.—The Union Public 
Service Co. has been organized with a 
capital of $5000 to operate a local 
light and power system. L. B. Saylor, 
Johnstown, is treasurer. 

McAlisterville, Pa.—The McAlister- 
ville Electric Light Co. has been in- 
corporated with a capital of $5000 to 
operate a local light and power Sys- 
tem. I. G. Headings, treasurer. 


Marklesburg, Pa.—The Markles- 
burg Electric Light & Power Co. has 
been incorporated with a capital of 
$6000 to operate a local electric light 
and power system. F. G. Brumbaugh 
is treasurer. 


Philadelphia, Pa.—Bids have been 
received by the officer in charge of 
construction at Frankford Arsenal, for 
the installation of an electric lighting 
system in the new power plant build. 
ing. 

Philadelphia, Pa.—Electrical and 
mechanical equipment will be installed 
in the ice plant and storage building 
to be erected by the American Ice 


Co. on its property at Tenth and Call- 
owhill streets. 


Philadelphia, Pa.—The Bell Tele- 
phone Co. of Pennsylvania, 1631 Arch 
street, has called a special meeting of 
stockholders Dec. 9, to approve a 
security issue of $150,000,000. the pro- 
ceeds to be used in part for station 
and line extensions and betterments in 
different parts of the state. 


Philadelphia, Pa.—The Philadelphia 
Electric Co. has tendered a proposal 
to the city for the lighting of publie 
highways and streets during the com- 
ing year at a price of $1,355,868, in- 
cluding the installation of proposed 
new street lamps. The contract for 


Harrisburg 
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the present year, 1920, was placed at 
$1,317,289. The entire excess, it is 
stated, will be for the new lighting 
units. i 


Philadelphia, Pa—The Harbison 
Dairies, Inc., will build a one-story 
power house to cost about $40.000 in 
connection with its new plant at 
Hunting Park and Torresdale ave. 
nues. Headquarters of the company 
are at Front and Diamond streets. 


Sunbury, Pa—The Pennsylvania 
Power & Light Co. has made applica- 
tion to the Public Service Commis- 
sion for permission to merge three 
electric companies operating in North- 
umberland county with its organiza- 
tion, combining plants and systems. 


Tyrone, Pa.—The borough officials 
are conferring with the Public Service 
Commission for improvements and 
betterments in the local street lighting 
system and service. 


York Haven, Pa.—Low water condi- 
tions have compelled the York Haven 
Water & Power Co. to curtail its 
plant operation, utilizing but 13 of the 
20 generating units at the power plant 
Service to a number of industrial in- 
terests, including the Bethlehem 
Steel Co., has been reduced. 


Baltimore, Md.—The Standard O1 
Co. has construction under way ona 
transformer house at its property on 
Second avenue, near First avenue. 


Baltimore, Md.—The General Chem- 
ical Co., Munsey building has had 
plans prepared for the erection of a 
power house, 50 by 59 ft., at its plant 
at Race and Winder streets. 


Baltimore, Md.— Electrical and me- 
chanical equipment will be installed 
in the school to be erected by the 
board of education at Latrobe Park. 
Plans for the structure have just been 
completed, and bids will be asked at 
unce. It is estimated to cost in ex- 
cess of $600,000. 


Baltimore, Md.—Considerable elec- 
trical and mechanical equipment will 
be installed in the new $100,000 plant 
of the Baltimore Pearl Hominy Co.. 
to be located at the foot of Howard 
street. 


Roanoke, Va.—The proposed elec- 
tric power plant to be erected by the 
Norfolk & Western Railway Co. in 
this city is estimated to cost $300,000. 


Huntington, W. Va.—The Moun- 
tain State Coal Co. has plans under 
way for the erection of a one-story 
electric power plant at its coal prop- 
erties at Ritter, W. Va. C. T. Ben- 


ton is president; G. E. Gary, consult- 


ing engineer. 

Parkersburg, W. Va.—The Monon- 
gahela Valley Traction Co. plans to 
double the capacity of its power plant 
by improvements and additions to the 
machinery and equipment. 
a 5000-kw. turbine. 


Wilmington, N. C.—Fire Oct. 31` 


destroyed the power rlant and other 
departments at the works of the Wide- 
mer Lumber Co., with a loss estimated 
at $100,000. 

Greer, S. C.—The Piedmont & 
Northern Railway Co. has arranged 
for the construction of a local substa- 
tion to cost about $3000. Address A. 
D. Fry, agent. 

Graniteville, Ga—The Graniteville 
substation of the Augusta-Aiken 
Railway & Electric Corp., was de- 
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stroyed by fire recently with a loss 
estimated at $20,000. 


Pineora, Ga.—The Pineora Utilities 
Co., recently organized, is planning 
the installation of a local electric light- 
ing plant. A telephone system will 
also be installed. 


Reynolds, Ga.—The common coun- 
cil has plans under way for the instal- 
lation of an electric lighting system. 
Address E. E. Hodges, mayor. 


Apalachicola, Fla.—The city council 
has approved a bond issue of $50,000 
for the installation of a municipal elec- 
tric light and power plant, which will 
comprise generating apparatus, en- 
gine and auxiliary equipment. Ad- 
dress J. H. Cook, mayor. 


Tampa, Fla.—The Tampa Electric 
Co. was instructed to cut out certain 
arc lights and install incandescents on 
various streets. 


NORTH CENTRAL STATES. 


Columbus, O.—The board of direc- 
tors of the Long Street Improvement 
Association will confer with members 
of the city council on the proposed 
extension of ten-cluster lighting sys- 
tem as far as 20th street. Address L. 
Hughes, chairman. 


Easton, O.—A franchise has been 
granted by the county commissioners 
to W. T. McCabe to erect and main- 
tain an electrical transmission line in 
Preble county. 

Hamilton, O.—A_ contract was 
awarded the F. Bissell Co., Toledo, 
for covered cables and electric wire 
for residential underground system. 


Huron, O.—The Brook Light & 
Power Co. has been authorized by the 
county commissioners to extend its 
electric lines south of Huron. 

Oakwood, O.—The council is dis- 
cussing ways and means to substitute 
electricity for- gas street lighting. 

Mt. Clemens, Mich.—A petition has 
been presented by the city council for 
installing a boulevard lighting system 
on Walnut and Macomb streets. 

St. Joseph, Mich.—The city will in- 
stall a modern curb lighting system 
next spring. Address Ray W. Davis. 
secretary of the chamber of com- 
merce. l 

Indianapolis, Ind.—The Commis- 
sioners of Marion County plan to in- 
stall electric lighting fixtures in all 
county institutions. 

Chicago, Ill.—The Waltham Motors 
Corp., 401 North Hoyne avenue. plans 
to erect a one-story power plant and 
factory building. 

Lincoln, Ill.—The Lincoln Water & 
Light Co. plans to make improvements 
to its plant at an estimated cost oi 
$60,000. A 650-kw. General Electric 
turbogenerator will be installed. 


_ Springfield, IiL—Plans for restor- 
ing the Fourth street lighting program 
to the pre-war schedule will be dis- 
cussed by- the local chamber of com- 
merce. The city council will be 
asked to increase the present appro- 
priation to meet the additional cost 
involved through operation of the 
lighting system at full power. 

De Pere, Wis.—The De Pere Light 
& Power Co. has been re-organized 
and its capital increased to $150,000. 
Additional money will be used in im- 
provements and expansion. Address 
L. L. Tessier, superintendent. 


November 13, 1920. 


Pardeeville, Wis.—The Pardeeville 
Electric Co. has been incorporated 
with a capital of $25,000 to erect an 
electric light and power plant. The 
incorporators are John J. Wright, H. 
A. Figor and Joseph Chandler. 


Waupaca, Wis. — The Waupaca 
Electric Service & Railway Co. has in- 
creased its capital from $50,000 to 
$100,000 for the purpose of making 
improvements and extensions to its 
plant. ' 

Duluth, Minn.—Lights will be in- 
stalled 105 ft. south of Fifth street on 
Woodland avenue at the corner of 
47th avenue West and Sixth street. 
The Duluth Edison Electric Co. will 
handle the work and furnish the ser- 
vice. 

St. Cloud, Minn.—A contract was 
awarded the Ray Electric Light Co. 


for an electric light plant at the coun- © 


ty home. 


St. Paul, Minn.—Plans are being 
made by the Diocese of St. Paul to 
construct a power house at the Col- 
lege of St. Thomas, Merriam Park. 


Swift Falls, Minn.—The Swift Falls 
Mercantile Co. 1s investigating the ad- 
visability of establishing an electric 
power plant here with the intention of 
supplying nearby villages with elec- 
tric service. 

Havelock, Ia.—The South Electric 
Line has been incorporated with a 
capital of $1000. Address C. E. Speer, 
president. 


Iowa Falls, Ia—The Hardin Town- 
ship Electric Co. has been incorpor- 
ated with a capital of $5000. Address 
E. L. Killing, president. 


Mexico, Mo.—The Missouri Utilities 
Co. is planning the erection of addi- 
tions to its plant for increased capa- 
city. Improvements and extensions 
in transmission lines and distributing 
system are also planned. The com- 
pany has recently increased its cap- 
ital to $1,000,000 

St. Louis, Mo.—The Board of Pub- 
lic Service has had plans prepared for 
the erection of a one-story addition 
to its power house, 65 by 80 ft. E. R. 
Kinney is president. 

Volga, S. D.—The electric light 
plant formerly owned by O. M. Ol- 
son will be taken over by the city 
council. i 


SOUTH CENTRAL STATES. 


Louisville, Ky.—The board of park 
commissioners is planning the instal- 
lation of a lighting system in Central 
Park, to cost about $13,000. M. H. 
Crawford is president of the board. 


Paducah, Ky.—The plant of the 


Home Electric Power & Supply Co. 
was damaged by fire recently. The 
loss is estimated at $30,000. 


Martin, Tenn.—A bond issue of 
$150,000 has been voted to construct 
electric light and water plants. Ad- 
dress the mayor. . 


Oxford, Miss.—The common coun- 
cil has arranged a bond issue of $30,- 
000 for improvements in the local elec- 
tric power plant and municipal water- 
works. 


Pascagoula, Miss.—The city council 
has approved a bond issue of $25,000 
for the installation of an electric 
lighting system, in conjunction with 
municipal waterworks. 


Winona, Miss.—The citv council is 
planning the purchase of the local 
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electric plant, including affiliated utili- 
ties, for municipal operation. A bond 
issue of $60,000 will be provided for 
the acquisition. 

Cyril, Okla.—The Cyril Light Co. is 
planning the rebuilding of its power 
plant recently damaged by fire. 

Amarillo, Tex.—The Citv Light & 
Water Co. is planning extensions and 
improvements in its electric power 
plant and waterworks system to cost 


about $100,000. 


Breckwalker, Tex.—The Oil Belt 
Power Co. is planning the construc- 
tion of a number of distributing lines 
to serve the different oil properties 
in this section. A local transformer 
station will be constructed. Head- 
quarters of the company are at East- 
land, Tex. 


WESTERN STATES. 


Salt Lake City, Utah—The Utah 
Power & Light Co. has been granted 
permission by the Public Utilities 
Commission to extend its lines to Mill- 
ville and in Juab countv. 


Ilwaco, Wash—The city contem- 
plates purchasing the distribution sys- 
tem of the North Shore Light & Pow- 
er Co., and the installation of a 
1000-kw. generating plant. Address 
E. E. Wood, manager. . 

Klamath Falls, Ore.— Plans are be- 
ing made by the Calitornia-Oregon 
Power Co. to increase the nower de- 
velopment at the Prospect plant. 


Hollywood, Cal.—The Hollywood 
board of trade is completing final de- 
tails for its plan to install a street 
lighting system to cover the entire 
Hollywood section. The cost is esti- 
mated at $1,500,000. 


Sacramento, Cal. — The United 
States Electric Steel Production Co., 
San Francisco, plans to erect a hydro- 
electric plant in Sacramento at a cost 
of $5,000,000. The proposed plant 
would develop 100,000 hp.. Address 
Sacramento Chamber of Commerce. 


Stockton, Cal—Frank B. Pattee, 
Oakdale, Cal., and Samuel Bernhard, 
San Francisco, have applied for water 
rights on the Stanislaus river in Tuo- 
lumne county, for the purpose of 
erecting a power plant to develop 
about 9600 hp. The estimated cost of 
the project is $2,000,000. 

Sunnyvale, Cal.—The Federal Radio 
Telegraph Co. is planning to erect a 
radio tower near Sunnyvale at a cost 


of $200,000. : 
CANADA. 


Morden, Man.—The Manitoba hy- 
droelectric system is to be extended 
51 miles. Address J. M. Leamy, pro- 
vincial power commissioner. 


INCORPORATIONS. 


Chicago. T)] —Patterv Specialty Co. 
Capital, $5000. To manufacture bat- 
teries, etc. Incorporators: Carl 
Behn, Jr.. 6417 Sheridan road, Chi- 
cago, John McGlashan and others. 


Los Angeles Cal.—Pacific Lighting 
Fixture Co. To manufacture electric 
fixtures, etc. Incorporators: William 
F. Brandes, 3035 West Pico street, and 
others. 


Toronto, Ont.—Canadian Edison 
Appliance Co.. Ltd. Capital, $525,000. 
To manufacture electrical specialties, 
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etc. Incorporators: George E. At- 
wood, William A. J. Case and James 
B. Taylor. 


Toronto, Can.—Ross Electric Ap- 
pliances, Ltd. Capital, $40,000. To 
manufacture electrical supplies, mo- 
tors, machinery, ete. Incorporators: 
John H. Ross, Charles A. Barron, 268 
Sherburne street, Toronto, and oth- 
ers, : 


Montreal, Que.—Canadian Electrical 
Corp.. Ltd. Capital, $1,000,000. To 
manufacture electric railway appar- 
atus, etc. Incorporators: Ronald B. 
Sutherland, L. Genest and others. 

Buffalo, N. Y.—Liske-Wagner Co. 
Capital, $15.000. To manufacture mo- 
tors, etc, Incorporators: C. Liske, 
A. E. Wagner and W. C. Shields. 

Jersey City, N. J—H. B. Polak 
Manufacturing Co. To manufacture 
electrical equipment.  Incorporators: 
Henry B. Polak, 279 Magnolia ave- 
nue, Jersey City, and others. 

r City, N. J—Live Wire Elec- 
trical Appliances Co. Incorporators: 
FEdward Mahlen, 181 Griffith street. 
Jersey City, and others. 

Cleveland, O. — First National 
Lighting Corp. Capital, $100,000. To 
manufacture commercial and indus- 
trial electric lighting fixtures. Incor- 
porators: President, Joseph L. Jaffe; 
vice-president, William S. Kiesel: sec- 
retary-treasurer, C. H. Heide, 2030 
East 22d street, Cleveland. 


Dallas, Tex.—Martin Wright Elec- 
tric Co. Capital, $20,000. Incorpor- 
ators: Martin Wright, L. B. French 
and F. R. Zoller. 


Alderson, W. Va.—Alderson Elec- 

tric Appliance Co. Capital, $10,000. 
Incorporators: R. B. Beadles and L. 
E. Collins. 
_ Wilmington, Del —Rubin Engineer- 
ing Corp. Capital, $100,000. To man- 
ufacture electrical appliances, etc. In- 
corporators: E. M. Macfarland, 
Philadelphia; F. R. Hansell and J. V. 
Piurm. 


Wilmington, Del.—Goodwear Stor- 
age Battery Co. Capital, $100,000. To 
manufacture electric storage batteries. 
Incorporators: M. A. Bruce, T. L. 
Croteau and S. E. Dill. 


Hagerstown, Md.—Alfco Electric 
Co. Capital, $10,000. To manufacture 
electric fixtures and appliances. In- 
corporators: Frank A. and G. E. 
Vogelsang, and Ambrose L. Foreman. 


Passaic, N. J.—Ajax Battery Co. 
Capital, $500,000. To manufacture 
electric storage batteries. Incorpor- 
ators: Delos C. Gibson, J. H. Lefferts 
and Richard Baker, Garfield. 


Bridgeton, N. J.—Lyons Electric 
Appliance Co. Capital, $100,000. ‘To 
manufacture electrical apparatus. In- 
corporators: John P. Lyons, R. E. 
Shoemaker and Frank Bacon. 


Union, N. J.—International Incan- 
descent Lamp Works. Capital, $100,- 
000. To manufacture electric lamps. 
Incorporators: Conrad Schickerling. 
A. W. Schaad and L. E. Schickerling. 


Utica, N. ¥Y.—Worden Electric Co. 
Capital, $10,000. To manufacture 
electrical apparatus. ə Incorporators: 
B. C. Madden, S. A. Hagan, and L. 
E. Worden, Whitesboro. 


Mt. Vernon, N. Y.—Lighting Sup- 
oly Co. Capital, $10,000. To manu- 
facture electrical equipment. Incor- 
rorators: E. Miller, S. Ossroff and 
A. Harris. 
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-FINANCIAL NEWS 


Comment on the Financial Outlook in the Electrical Industry, New Securities, Reports of 
Earnings, Dividends and Utility Stocks 


Offering of Edison Electric Appliance 
Co. Bonds. 

The First Trust and Savings Bank and 
the National City Bank of Chicago are 
offering at 98 and interest, yielding over 
7.9%, $500,000 first mortgage three-year 
7% gold bonds of the Edison Electric Ap- 
pliance Co. The proceeds of the sale of 
these bonds will be used in part to pay 
temporary loans incurred in the construc- 
tion of additional manufacturing facilities 
and to provide further plant and in- 
ventory extensions required to complete 
business now on hand. The earnings of 
the company for 1919, after allowing for 
federal taxes, but before interest deduc- 
tions, were $373,458, or over three and 
one-half times the interest requirements 
of the entire issue. For the first eight 
months of the present vear the net profit 
of the company before interest or taxes 
was over six and one-half times the in- 
terest requirements of the total issue for 
the entire year. 


Bond Offering of Arkansas Valley, 
Railway, Light & Power Co. 


A new issue of $1.400,000 first and re- 
funding mortgage 7.5% sinking fund gold 
bonds, dated Nov. 1. 1920, and due Nov. 
1. 1931. of the Arkansas Valley Railway. 
Light & Power Co. (Colorado) is being 
offered at 96 and accrued interest, to vield 
over 8%, by H. M. Byllesby & Co. and the 
Federal Securities Corp. The proceeds of 
this issue with other funds will be used 
to retire underlving bonds and other ma- 
turing obligations and for extensions and 
improvements to the properties. 


Eight Months’ Showing of Pacific Gas 
& Electric Co. 


A statement of the earnings of the Pa- 
cific Gas & Electric Co. for the eight 
months ended Aug. 31, 1920, shows a net 
of $6,817,629, against $6,120,074 for the 
corresponding period in 1919. The bal- 
ance available for common dividends 
amounted to $1,855,137, equal to $5.45 a 
share on the $34,004,058 of common stock 
outstanding. compared with $2,355,605 for 
the same period last year. The gross 
earnings for the eight months established 
a new high record for any similar period. 
the amount being $22,795,763, against 
$17.250.412 for the seme period in 1919. 


Idaho Power Co. 


1920. 1919. 
August gross ........ $ 231.509 $ 172.280 
Net after taxes ..... 129.559 95,575 
Total income ........ - 138,728 103.092 
Surplus after charges 89,559 60.921 
12 months’ grosas ..... 2,157,713 1.667.651 
Net after taxes ...... 1,114,869 787,379 
Total income ....... 1.201.789 837.087 
Surplus after charges 716.964 383,674 
Falance after preferred 
dividends .......... 638,711 325,613 
Cumberland County Power & Light 
0. 
1920. 1919, 
AUSUS? TOSS ........ $ 303.376 $ 273357 
Net after taxes ...... 122,17) 104.918 
Surplus after charges 66.198 49 176 
12 months’ gross ..... 3.922.361 2,886,172 
Net after taxes... 1,089,681 R46.122 


Surplus after charges 372 473 


Columbia Gas & Electric Co 


109,687 


1920, 1919, 
September gross ..... $1,084,100 $ &76,731 
Net after taxes ...... peu Sad 571 114 
Surplus after charges 302 619 165.743 
Nine months’ gro:s.. 1588 016 SASAKI 
Net after taxes oo... 7286 GBS 5.710 745 


Surplus after charees °.516,699 2,223,230 


Earnings of Northern States Power 
Co. 

There was an increase of $179,264 in the 
gross earnings and an increase of $1759 
in the net earnings of the Northern 
States Power Co. for September, 1920, 


compared with the corresponding month 
in 1919. The net increase compares with 
a net decrease in August of $41,919 (un- 
der August, 1919), due to increased coal 
costs which have been partially oftset by 
increased rates effective Sept. 1 in sev- 
eral of the cities served by the company. 
Gross earnings for the year ended Sept. 
30, 1920, were $11,094.479, compared with 
$9,177,907 for the previous vear. The net 
for the year ended Sept. 30. 1920, was 
$1.3824.531, an increase of $270,711 over the 
corresponding period in 1919. l 


Virginia Railway & Power Co. 


1920. 1919. 
September gross ..... $ 936,654 $ 770,151 
Net earnings ........ 224,620 261,945 
Total income ........ 237.097 277,072 
Surplus after charges 42,274 94,706 
Three months’ gross . 2,754,425 2,293,197 
Net earnings ........ 693,184 781,638 
Total income ........ 732,176 825.108 
Surplus after charges 141,193 278,924 
Consumers Power Co., Including 

, Michigan Light Co. 

° 1920. 1919, 
August ETOSS .e....$1,1685,063 $ 905,752 
Net earnings ......... 343.747 336,126 
Surplus after fixed 

charges ............ 87,429 131,988 
Balance after preferred 

dividends .......... 22.847 67,711 
12 months’ gross ....13.336,937 10,670,399 
Net earnings ......... 5.087,686 4,769,499 
Surplus after fixed 

charges .........00. 2,296,094 2,168,840 
Ralance after preferred 

dividends .......... 1,522,819 1.399,517 
Manila Electric Railroad & Lighting 

Corp. 
1920. 1919. 

September gross .....$ 280,312 $ 220,743 
Net after taxes ...... 94,296 56,261 
Surplus after charges 62,505 28,587 
12 months’ gross .... 3.222.028 2,493,925 - 
Net after taxes ...... 1.033,519 | 905,340 
Surplus after charges 651,427 597,779 
Balance after divi- 

dendS 25. ea ews 351,427 297,779 


Utah Power & Light Co. and Sub- 


sidiary. 
1920. 1919. 
September gross .. $ 536,576 $ 472.53 
Net after taxes ..... 254,266 214,473 
Total income ........ 247,977 220 038 
Surplus after charges 104,504 $4,542 
12 months’ gross .... 6,348,823 5.590.522 
Net after taxes . 2,921,019 = 2,837,059 
Total income ........ 3,061,380 2,977,203 
Surplus after charges 1,381,951 = 1,264,838 
Balance after preferred- 
dividends .......... 790,451 707,025 
Detroit Edison Co. and Subsidiaries. 
1920. 1918. 
September gross ..... $1,891,269 $1,202,229 
Net earnings ........ 306,779 277.151 
Surplus after charges 81.644 127.728 
Nine months’ gross ..15,474,217 11.591.529 
Net earnings ........ 2.768.472 2,998.712 
Surplus after charges 1,035,202 1,739,481 
Montana Power Co. 
1920, 1919. 


Three months’ gross. .$1,908.679 $1,492,322 


Net after taxes ..... 1,198,499 940,518 
Surplus after charges *757,198 0487716 
Nine months’ gross.. 5,982,424 5,073,430 
Net after taxes ..... 3,952,156 3,206,479 


Surplus after charges.*2,636,541  %1.910,032 


‘Before depreciation. Item for full 191$ 
year amounted to $330.00. 


Dividends. 

Pav- 
Term. Rate. able. 
Cities Serv. bnkrs...... M 435c Dee. 1 
Cent. Ark. Ry. & Lt. pr Q 1.75% Dec. 1 
Kaministiquia PowerCo. Q 2 Nov. 15 
Keokuk Elec. pf........ Q 81.50 Nov. 1$ 
Key West Elect. pf.... Q $1.50 Dec. 1 

Montreal Lt., Ht. & Pr. 

COS: 666 5456545 Pecans Q 1.75% Nov. 15 
Montreal Lt., Ht. & Pr. Q “Eg Nov. 15 
Nor. Tex. Elec..... Baste Q 2 Dec. 1 
West Penn. Tr. & Wat. : 

Propi Sues ceana Sees 1.5% Nov. I 
J G. White, Inc., pf.... Q 1.5% Dec. 1 
T.C. White Mangt. pf.. Q $1.75 Dec. 1 
T £ White Fng. com.. Q 1.5% Dec. 1 


WEEKLY COMPARISONS OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 


Quotations furnished by F. M. Zeiler & Co.. Rookery Bldg.. Chicago. 


Div. rate. Bid Bid 
Public Utilities— Per cent. Nov. 3. Nov &. 
Adjrondack Electric Power of Glens Falls, common.....-. Palace 6 14 14 
Aatrondack Electric Power of Giens Falls, preferred........... 72 it 
American Gas & Electric of New York, common.........-. ..10+ecxtra 106 105 
American Gas & Electric of New York, preferred...........-... 6 37 35 
American Lizht & Traction of New York, common.............. bse 110 115 
American Light & Traction of New York, preferred.....:....... 6 81 81 
American Power &, Light of New York, common.......... ssa, 4 54 55 
American Power & Light of New York, preferred...........+... & 64 62 
American Public Utilities of Grand Rapids, common....... Ghee cae 9 
American Public Utilities of Grand Rapids. preferred........... 7 21 2a 
American Telephone & Telegraph of New York ........-. i au zs 100 1% 
American Water Works & Elec. of New York, common......... rg 3 3 
American Water Works & Elec. of New York, particip...... ea 7 ty 
American Water Works & Elec. of New York. Ist preferred... .. 47 46 
Appalachian Power, COMMON........... 0 0c cee ee ee eee ee crruas ss 4 2 
Appalachian Power. preferred. ........ cece eee eee eee ere tet ane 7 18 17 
Cities Service of New York. COMMON........... 0c eee ee eee +extra 308 205 
Cities Service of New York. preferred. ......... 0.00. cece wee 6 65 645 
Commonwealth Edison of Chicago .... 0... c cece ce te ee tee ees wee 8 163 102 
Comm. Power, Railway & Light of Jackson, common............ Pee 18 15 
Comin. Power. Railway & Light of Jackson, preferred........... 6 42 7 
eceral Light & Traction of New York, common............ bs sy 8 T 
Federal Light & Traction of New York, preferred............... a 46 46 
Northern States Power of Chicago, common.......... 0.2 5+s eee ah 44 45 
Northern Stites Power of Chicago, preferred........ Pi pbk ee 38 ex.div.7 TRIG 79 
Pacific Gas & Electric of San Francisco, common .............. . 55 53 
Pultie Service of Northern Illinois. Chicago, common.... ..... ri 65 65 
Publie Service of Northern Llinois, Chicago, preferred......... 6 RA g5 
Standard Gas & Electric of Chicago, common............5++- 06. oe 16 16 
Standard Gas & Electric of Chicago, preferred..........62-.-00. g 37 33 
Tennessee Raiiway, Light & Power of Chattanooga, common.... 1% 1 
Tennessee Railway, Light & Power of Chattanooga, preferred... 6 4 4 
Western Power of San Francisco, common ..........-.8008 se eee 22 21 
Western Union Telegraph of New York .....ssaasenansesenso a 92 a? 
Industrials— 
Electric Storage Battery of Philadelphia, common ............. 4 120 2) 
General Tleetrie of Schenectady oo... cee cee ee ee ec eee ees g 139 138 
Westinghouse Electrice & Mfg. of Pittsburgh, common ....... 7 4S re 
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- Automatic Substation Equipment 
for Industrial Plants 


Performance and Reliability Improved and Labor Charges Re- 
duced by Elimination of Manual Operation of Substations—All 
Reasonable DifficultiesGuarded Against by Automatic Equipment 


By R. J. WENSLEY 


Switchboard Engineering Department, Westinghouse Electric & Manufacturing Co. 


While the, automatic substation has been ex- 
ploited principally for use by electric railways, 
the past year has witnessed a decided awakening 
on the part of managers of industrial plants and 


central stations having Edison systems to the ~ 


desirability of eliminating the human element 
from the operation of rotary transforming and 
converting equipment. In many instances in the 
industrial field the d-c. system is the outgrowth 
of a small isolated plant with one or more gen- 
erators driven by reciprocating engines. As the 
industry grows such a plant is extended until a 
large investment is tied up in d-c. motors and 
machine tools only fitted for drive from variable- 
speed motors. When the plant area grows to 
more than one or two acres the problem of trans- 
mitting power at 125 or 250 volts becomes quite 
serious and expensive. Investment in copper is 
a large item and the pcwer loss in feeders as- 
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sumes considerable proportions. In most cases 
these losses are not as serious as the loss in pro- 


duction due to the slowing down of machine 


tools, which, of course, follows the.drop in volt- 
age. This cannot be avoided without the expen- 


‘diture of unreasonably large sums for copper. 


© It is undoubtedly true that many of the indus- 
tries would be better served by the exclusive use 
of a-c. distribution systems, but in many cases 
the cost of changing over the equipment is abso- 
lutely prohibitive. Notable examples of this 
class industry are the Detroit plants of the Pack- 
ard and Ford motor companies. Both of these 
companies are turning to the automatically con- 
trolled substation as a way to solve their d-c. 
distribution problems. 

There are other classes of industry such as 
the steel mills that require large amounts of  d-c. 
energy. Without going into the merits of a-c 
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Interlor of Automatic Substation of Cleveland Ralilway Co., Showing Rotary Converters and Switchboard. 
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versus d-c. drive in this instance, the fact re- 
mains that numerous extensive and high-capacity 
d-e. systems are maintained by the larger mills 
and are constantly being extended. The use of 
automatic or semi-automatic control for the con- 
verting machinery offers a convenient and eco- 
nomical method by which good regulation can be 
obtained for the least initial investment. Lar ze 
mining industries are compelled to use direct cur- 
rent at a potential not exceeding 275 volts for the 
locomotives which haul the dump cars from the 
mines. Tracks of these miniature railway svs- 
tems often spread over an appreciable area and 
thus require that energy be fed to the system at 
more than one point. The least expensive 
method of accomplishing this is by the use of 
automatically controlled converting equipment 
installed underground at points as close to the 
load centers as convenient. The first use of this 
means of distribution to come to the writer's at- 
tention was in an installation on the property of 
the Lincoln Coal Co. operating near Johns- 
town, Pa. 


ELIMINATION OF ELUMAN ELEMENT AN [MPOR- 
TANT [FACTOR IN OPERATION. 


In the past year or two there has been a 
marked tendency on the part of users of electric 
power to eliminate the human clement in the 
starting of motors driving various sorts of ma- 
chines in order to eliminate both the abuse of the 
motor and the necessity for educating the ma- 
chine operator. As the use of such automatic 
starters 1s now so universal, and as many of the 
operating principles of the automatic substation 
are similar, it has been found that many of the 
factory electricians are well prepared to under- 
take the maintenance of such equipment. 

Labor of the sort available for operating man- 
ually controlled converting apparatus has become 
both expensive and inefficient in the last few 
years. Few of the operators are able to do more 
than call for help if any operating ditticulties 
present themselves, and if they attempt to go 
ahead on their own initiative they are likely to 
make expensive errors in judgment that will re- 
sult in even more extensive troubles than those 
first encountered. On the other hand, designers 
of electrical machinery have been improving 
methods and materials until it is now possible to 
construct apparatus that can be reasonably ex- 
pected to give long service with a minimum of 
lost time for repairs. Experience gained in the 
railway ficld has shown that automatic control 
can be made so nearly perfect that with any sort 
of reasonably good maintenance the service 
should be equally as good as the best manual 
operation, or very possibly much better with re- 
gard to speed:of service restoration after a fail- 
ure of the primary power supply. 


AUTOM VIIC SUBSTATION RUNS FOR LONG PERIOD 
WEiITHOUT ATTENTION. 


An instance of the performance obtained is to 
be found inthe automatice equipment installed in 
the Columbus Grove station on the Lima-Toledo 
division of the Ohio Electric Railways. After 
two vears of operation there was a strike i 
which the maintenance erew joined. This sta- 
tion operated for 6 or & weeks with no inspection 
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or maintenance service of any sort. Unfortu- 
nately the use of this incident as a shining exam- 
ple is spoiled by the fact that a severe electrical 
storm burnt out the d-c. reverse-current relay 
at the end of this period, and the man responsi- 
ble for operation was unwilling to take the 
chances of allowing the equipment to function 
without this protective feature. This shows, 
however, that the automatic control does not have 
to be nursed along daily to keep it operating. 

Criticism of the complexity of the wiring con- 
nections in the automatic control for converting 
machinery has died out to a considerable extent, 
due both to the effort on the part of designers to 
simplify connections and to comparison with 
such equipment as the controls for paper-mill 
machinery or large reversing rolling mills. Be- 
side the diagrams of such equipments the auto- 
matic substation seems almost elementarily 
simple. 

The tendency so far is for the use of synchro- 
nous motor-generator sets in industrial plants. 
In fact, all of the equipments actually sold for 
use in industrial automatic substations, so far as 
the writer knows, are of this class. The largest 
and most interesting of these are the two equip- 
ments being installed by the Packard Motor Car 
Co. at its Detroit plant. Each of these will have 
one 1500-kw. synchronous motor-generator set 
with a 4600-volt, three-phase, 60-cycle motor and 
a 250-volt d-c. generator equipped with com- 
pound, mterpole and distributed compensating 
held windings. For full-automatic operation the 
compound winding will be short-circuited, regu- 
lation teing obtained from a special form of 
regulator. 


SYNCHRONOUS Movror-GENERATOR SETS USED IN 
AUTOMATIC STATIONS. 


The Packard plant is laid out on a long narrow 
strip of ground directly adjoining a railroad on 
one side, the existing d-c. power plant being lo- 
cated near the center of the property. Power is 
transmitted in either direction through cables 
laid in a tunnel, all the cables of each polarity 
being paralleled to form one heavy bus. As the 
load is growing towards the end of this bus tun- 
nel, it has been decided to put in two automatic 
substations near the heaviest load centers located 
farthest from the generating plant. Power for 
these stations will be purchased from the Detroit 


Edison Co. Control equipment has been built 


for full automatic operation. This means that 
the stations will start up when the bus voltage is 
reduced below ,a certain point and will be shut 
down when the load remains less than a prede- 
termined value for a given length of time. It 
may prove more satisfactory, however, to con- 
trol the starting and stopping of these stations 
by means of pilot wires from a central point 
since the load grows with such extreme rapidity 
in the morning and immediately after the noon 
hour. | 

An initial starting impulse is obtained from a 
bus-voltage relay, but the design may be readily 
modified to substitute a pilot wire to furnish this 
impulse. After the master-control relay has 
closed the motor is energized from the starting 
autotransformers through oil-immersed_ contact- 
ors. When the motor has reached synchronous 
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Oscilicgram lilustrating Starting Cycle in Excitation Circuit of Synchronous Motor Started With Exciter Connected in 
` Circuit. 


speed its windings are connected directly to the 
line and the autotransformers are de-energized. 
For the purpose of determining when synchro- 
nous speed is reached two relays are supplied, 
one being in series with the field circuit and one 
operated from a current transformer in the arm- 
ature circuit. The first is calibrated to close its 
contacts when the field current reaches about 
5% of its normal value. The second is an in- 
duction-type relay with considerable time ele- 
ment, and is calibrated to hold its contacts open 
until the armature current has fallen below a 
predetermined value for a given time. 


Fietp-Circtir CURRENT REACHES NORMAL 
VALUE AFTER Moror Is IN STEP. 


The accompanying reproduction of an oscillo- 
gram illustrates a typical starting cycle in the 
excitation circuit of a synchronous motor when 
started with its exciter connected in circuit. 
Similar conditions hold if the motor field is ex- 
cited from the generator. This oscillogram 
shows quite clearly that the current flow in the 
held circuit does not become unidirectional and 
does not reach its normal value until after the 
motor has reached synchronous speed and is 
safely locked in step. Synchronism having been 
indicated by the contacts of the two relays, the 
running switch closes and the unit is then ready 
to supply power. The first element of the regu- 
lator then functions as a differential voltmeter to 
parallel the generator voltage with that of the 
bus no matter how low that may be. When the 
contacts on both sides of the differential relay 
remain open for one or two seconds, thus indi- 
cating that the voltages are equal, the main car- 
bon circuit-breaker is closed. 

An auxilary switch on the circuit-breaker 
transfers the voltage control to a constant-poten- 
tial regulator element which immediately raises 
the machine potential to a predetermined point, 
unless in so doing more than 125% load is picked 


up. The third element of the regulator is set for 
constant current at 125% load on the machine. 
This element 1s so connected as to take control 
at any time when the current passes this point. 
In case of undue concentration of load caused by 
abnormal operating conditions this will result in 
transferring the excess load to adjacent substa- 
tions with the least possible reduction of bus 
voltage. Whenever the load again drops below 
this point the current regulator automatically 
passes the control back to the voltage relay. 
Shutting-down operations are performed in the 
same manner as in the railway automatic substa- 
tion. An underload relay causes a motor-driven 
timing relay to operate and finally shut down the 
station if the underload relay keeps its contacts 
closed for the full time setting. This entire se- 
quence of events is really quite simple and does 
not require either elaborate or complicated ap- 
paratus. The real study in the designing of an 
automatic equipment is the determination of the 
amount of protection which the apparatus should 
property have. Ideal equipment would antici- 
pate and properly guard against every conceiv- 
able form of trouble either singly or in any com- 
bination. This is not commercially practicable, 
sO a compromise must be adopted whereby all 
the more probable troubles are guarded against, 
together with as many of the less probable ones 
as convenient. Where a possible case of trouble 
requires the coincidence of two remotely possible 
troubles, neither being dependent or consequen- 
tial upon the other, it “hardly seems necessary to 
spend much money or effort in providing against 
such circumstances. 
`” In some cases automatic control principles have 
been applied where the only use is to relieve the 
operator in times of stress from the necessity for 
following the starting cycle of each machine. 
Such equipment is being supplied to the Morgan 
& Wright Tire Co. in Detroit for two 1500-kw. 
synchronous motor-generator sets in its main 


am rue cae de oe A 


192 ELECTRICAL REVIEW _ Vol. 77—No. 21. 


substation. The operator has only to push a but- 
ton to bring the set on the line, except for closing 
the d-c. circuit-breakers which are manually op- 
erated. - 

An interesting proposal is one for the control 
of four 1000-kw. units in a steel mill where it is 
desired to provide light work for employes crip- 
pled in service. It is desired that this equipment 
be so entirely automatic that it may be operated 
from push buttons by a man physically incapaci- 
tated for ordinary operation and with absolutely 
no knowledge of machine power. This man 
would only have to push certain buttons, when 
told to do so by the load dispatcher or power 
director, and keep records if so desired. 


AUTOMATIC SUBSTATION INSTALLED TO SERVE 
LARGE BUILDING. 


In St. Paul there is being installed an auto- 
matic control which, though not strictly for in- 
dustrial service, is of a type that might prove 
attractive to such industries as are buying direct 
current from an Edison system. This equipment 
is being installed by the St. Paul Gas Light Co. 
in a large building which will contain a theater, 
stores and offices. It consists of a 500-kw. syn- 
chronous motor-generator set feeding a 250-volt 
three-wire system, the control being so arranged 
as to give service to the building rather than to 
the street mains. The station bus is tied into the 
250-volt mains through contactors arranged to 
insert resistance or to entirely interrupt the con- 
nection in case of an excessive rush of current 
from the station bus to the street, but no amount 
of current flow in the reverse direction will cause 
dis¢onnection. The machine is started on indi- 
cation of low voltage and shut down on low cur- 
rent. Two voltage relays are provided so that 
low voltage on either side of the three-wire sys- 
tem will start the equipment. 


CAREFUL DESIGN SIMPLIFIES AND REDUCES COST 
OF CONSTRUCTION. 


Service will be supplied to the building through 
the period of light load from the street mains, 
and as the load increases the station will be 
started to maintain good voltage. In case of 
failure of the machine the building will still be 
served from the street mains, but with poor regu- 
lation. In case of cable or substation trouble 
causing an interruption on the Edison system 
the building will cut loose from the street mains 
and receive current only from the automatic sta- 
tion until such time as the street mains reach nor- 
mal voltage. This is, of course, dependent on 
the a-c. system remaining alive. In this station, 
as in the mining equipment, regulation -will be 
dependent upon the compound field of the ma- 
chine, and current limitation on short-circuit will 
be accomplished by the insertion of resistance as 
in the railway equipments. 

In the design of the later equipments an effort 
has been made to simplify the panel wiring so 
that a minimum of erection labor will be re- 
quired. All terminals are marked with a code 
designation and are symmetrically arranged at 
the bottom of the panel. The spacing is such 
that standard six-wire condulets will distribute 
the wires evenly to the terminals, and no conduit 
will contain more than six wires. In this way 


tracing of connections becomes exceedingly easy, 
especially if coded control cable is used. With 
this scheme there are no crosses in the wiring 
between the condulets and the terminals. For — 
connecting adjacent panels the terminal studs are 
arranged near the edges of the panels directly 
opposite one another so that it is only necessary 
to put in a 3-in. jumper to complete interpanel 
connections. The wiring is laid out to avoid 
joints as much as possible, and relays have been 
located with a view to making all connections 
short as possible. Where joints are necessary 
electrical brazing with silver is employed, one 


. wire being merely butted against the other and 


not wrapped around it. The joints are insulated 
with raw-gum tape electrically vulcanized after 
application. 


VARIOUS FEATURES COVERED BY AUTOMATIC 
PROTECTIVE DEVICES. 


As previously mentioned, the real problem is 
that of protection rather than operation. In the 
typical equipment protection is provided against 
starting on insufficient voltage, single-phase or 
reverse-phase energy, and against continued op- 
eration on single-phase if one wire should open 
while the machine is in operation. Protection 
against insufficient starting voltage is obtained by 
a single-phase induction voltage relay which will 
not close its contacts unless 80% of normal volt- 
age is present on the operating transformer. 
Protection against single-phase or reverse-phase 
operation is obtained by a polyphase induction 
relay connected to the power-transformer sec- 
ondaries. This relay will not indicate single- 
phase operation after the machine is running on 
account of the phase-balancing action of the ma- 
chine. To protect against this condition a phase- 
balance relay is provided consisting of two sep- 
arate induction elements, each with two magnetic 
circuits. The torques of the two magnetic cir- 
cuits are arranged to oppose so that with bal- 
anced operation the contacts will not be closed. 
One coil on each element is connected in series 
and supplied from one current transformer, each 
of the other two coils being connected to separate 
current transformers. In this way the failure 
of the current supply in any one phase would re- 
sult in the rotation of one of the elements and 
the consequent closing of its contacts. 

To prevent the destruction of a machine which 
fails to rotate when starting voltage is applied, 
an auxiliary contact is placed on the motor-driven 
timing relay and is set to close about two minutes 
after the master-control relay. If the machine 
is not up to speed in this time it is locked out of 
service as defective, thus requiring the atten- 
dance of a maintenance man before it can be 
again put into service. 


THERMOSTATS PREVENT POSSIBLE DAMAGE INDI- 
CATED BY RISING TEMPERATURE. 


Bearing thermostats of the liquid-expansion 
type are provided to lock out a machine in case 
of hot bearings. A thermal relay is provided 
with a temperature characteristic curve some- 
what steeper than that of the machine. This 
prevents continued harmful overloading but al- 
lows the machine to carry momentary peaks or 
short-time overloads nearly. up to the guarantee. 
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Short-circuit protection is supplied by series 
overload relays which open contactors in the d-c. 
circuit, thus inserting banks of limiting resist- 
ance. In equipments such as that built for the 
Packard company overload protection is provided 
by the automatic regulator. Short-circuits of 
any great magnitude are seldom or never met 
with in such plants; therefore the overload relay 
is arranged to cut the machine off the line in case 
of a short-circuit exceeding 200% of the machine 
rating. 

A d-c. reverse-current relay is provided to pre- 


vent reverse flow of energy from the d-c. system, | 


and a-c. overload relays of the definite-minimum 
inverse-time-element induction type are supplied 
as a final guard against actual trouble in the ma- 
chine windings. These various protective de- 
vices will detect trouble much quicker than the 
average operator and will consequently be more 
likely to save the machine from real harm, and 
the automatic control will quickly function to 
put the machiné back in service after the opera- 
tion of such of the protective devices as do not 
indicate the disablement of the machine. If the 
trouble is of such nature that an operator would 


have to call for help the machine is at -once | 


locked out of service. This act of locking out 
may be used to signal back to some control point 
that trouble has occurred, thus avoiding the time 
that might otherwise be lost in waiting for a 
trouble report. 

Automatic converting stations are in general 
applicable to any sort of industrial requirement 
where operating labor can be saved by their use. 
Proposals have been made for their use in all 
sorts of mills and factories, moving picture stu- 
dios, electrolytic industries, mines, and many 
other applications. In some instances the pros- 
pective purchasers have been more eager to elim- 
inate the troublesome operator than to save the 
cost of operating labor. The problem of keeping 
maintenance men seems much easier. The auto- 
matic substation will continue to operate for some 
time without a maintenance man, but the manu- 
ally operated equipment will not run without an 
operator. 


TYPES AND USES OF VARNISHED 
CLOTH INSULATION. 


Different Fabrics Determine Bulk and Strength 
While Varnishes Determine Insulating and 
Moistureproofing Qualities. 


Insulation values of treated cloth depend large- 
ly upon the quality of varnish used and upon the 
method of its application. However, the quality 
and method of treatment of the fabric used is 
also of importance, and the best grade of prod- 
uct can be produced only when attention is paid 
to all the elements and to their proper combina- 
tion in the finished output. The General Electric 
Co., Schenectady,:N. Y., is bringing out a line 
of varnished-cloth insulating products in which 
an effort has been made to incorporate the ele- 
ments of best practice. 

Long-fibred yarn treated to remove the nap is 
used for weaving the fabric, this feature pro- 
ducing a cloth that does not have to be starched 
to produce the required smooth surface. The 
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varnishes used are all selected to meet the par- 
ticular requirements for which the finished prod- 
uct is intended, and are applied with special ma- 
chinery designed to produce complete saturation 
and uniformity of quality and finish. The yel- 
low varnished cloths are extremely flexible, are 
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Applying Varnished Cloth in Sheet Form to an Armature 
Coil. 


oil and moisture proof, and do not deteriorate 
with age. The film imparted by yellow varnish 
is harder than that produced by black varnish 
and consequently resists abrasion to better ad- 
vantage. All yellow varnished materials have 
somewhat the same qualities but are given pecu- 
liar characteristics by the different bases used. 
Varnished silk, for example, is thin and tough 
and finds application in the insulating of meter 
coils, aeroplane equipment and other places where 
the highest insulating properties are required with 
a minimum of space and weight allowance. 
Black varnished cloths are very flexible and 
have longer life under high temperature than the 
yellow variety. Their oily surface renders them 
particularly impervious to oil and moisture, and 
because of their better insulating qualities they 
are preferable wherever a hard surface is not 
required. One type of black cloth is made with 
high mechanical strength and is particularly use- 
ful for wrapping armature, field and transformer 
coils and for phase-insulation pads at the ends 
of coils. A second type of black cloth is made 
of closely woven duck and is treated with a black 
japan of high insulating qualities. It is particu- 


larly suited to use under banding wires of rail- 


way-motor armature, as a moisture excluding 
fabric, and in places requiring similar service. 
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Ultimate Boiler Capacity Limited 
by Furnace Conditions 


Size and Shape of Combustion Space Influences Generation 
and Utilization of Heat—Materials Used and Details of Furnace- 
Wall Construction Limit Temperature That Can Be Utilized 


By JOSEPH HARRINGTON 


Vice-President and Engineer, James A. Brady Foundry Co., Chicago. 


As matters stand today the limitation to ulti- 
mate boiler capacity imposed by the furnace 1s 
probably the factor which most directly influ- 
ences the results obtained. As demands upon 
the boiler room have increased, changes in draft- 
ing equipment have been made, grate areas have 
been increased and boiler conditions have been 
improved, but in the majority of instances in 
existing boiler plants the general volume and 
arrangement of the furnaces has remained sub- 
stantially unaltered. To effect furnace volume 
materially a radical alteration is involved, either 
raising the boiler or lowering the boiler-room 
floor. This is usually either an impossible or a 
very expensive undertaking so that more and 
more has been expected of the furnace which, 
like all other engineering products, has its dis- 
tinct limitations. | 

With improvement in stoker design, coal can 
be burned with a less quantity of excess air 
than ever before. It is not only possible, but 1s 
of daily occurrence, that coals are burned with 
less than 25% excess air. Determinations of CO, 
up to 15% are more than common, and con- 
tinuous readings of 13 to 14% are the rule in 
many plants. As the theoretical volume of air 1s 
approached temperatures increase with great 
rapidity and bring in their train a series of con- 
sequences which were not felt appreciably in 
former years. In the accompanying discussion 
the influence of these temperatures on the burn- 
ing of the fuel will be treated at some length. 
Herein it is desired to develop the influence of 
these elements on the furnace itself. 


INCREASED AMOUNT OF HEAT GENERATED IN 
MODERN FURNACE. 


Not only has the reduction in excess air caused 
a corresponding rise in temperature, but the abil- 
ity of the modern stoker to burn coal in large 
quanties has also resulted in the development of 
large amounts of heat. To appreciate what this 
means it is only necessary to imagine an arc lamp 
in the middle of the average boiler furnace. The 
temperature of the arc is sufficient to melt any 
of the refractories, but the amount of heat gen- 
erated is so small and the origin of the heat is so 
far removed from the furnace walls that its in- 
fluence is almost entirely dissipated. Imagine 
now that the size of the arc be indefinitely in- 


*Second of a series of articles by Mr. Harrington, as- 
sisted bv W. A. Nelson, advisory engineer of the James 
A. Brady Foundry Co., dealing with the present fuel 
situation from a combustion standpoint. Features of 
stoker construction and operation, and utilization of low- 
grade fuels, as related to ultimate boiler capacity, will be 
taken up in later articles, 


creased until it substantially fills the entire fur- 
nace. Then conditions approaching those which 
obtain with the modern high-rating equipment 
would prevail. It is not practical, even if it were 
desirable, to build boiler furnaces so large that the 
relation to the modern stoker fuel bed would be 
the same as the relation to the are lamp in the 
previous illustration. Of course, under such con- 
ditions the life of the refractories would be in- 
definite and their maintenance would be reduced 
to zero. It is necessary therefore to hit upon a 
happy medium between furnaces which are too 
large and those which are too small. That it is 
quite possible to control the life of the refractory 
in this way is undoubted, and 1t-1s the only way 
which the writer sees at present in which furnace 
design can take care of the increasing demands 
being put upon it. 

The problem today therefore is twofold. First. 
the designing and proportioning of the furnace 
must be done in view of the amount of heat and 
the temperatures to be evolved within it, and, 
second, the quality of the refractories themselves 
must be considered. In view of the manitest 
advantages of a high furnace temperature it is 
becoming more and more incumbent upon the 
manufacturers of refractories to increase the 
quality of their products. In some instances car- 
borundum brick have been used as furnace walls 
and roofs, and without doubt the higher fusing 
point of carborundum brick is in its favor. But 
the excessive cost of this material and the fact 
that it not only can be fluxed, but also that 
clinkers will adhere thereto, makes its use de- 
cidedly questionable. Whether or not silica brick 
can be adapted to furnace linings is about as 
questionable, the tendency of this material to ex- 
pand excessively under heat and its readiness to 
spawl upon sudden chilling making it a poor 
material for this purpose. It is believed that its 
possibilities would be greatly enhanced if the 


custom of building independent furnace linings 


were general. It is considered a great mistake to 
impose double duty upon that portion of the fur- 
nace subjected to the most excessive tempera- 
tures. 

Clay brick become quite soft long before they 
actually flux, and their burden-bearing abilities 
become very poor. When such brick are used as 
furnace side walls, and are depended upon to 
support the burden of a high boiler setting, they 
are subjected to conditions beyond their ability 
to withstand. Furnace linings would last much 
longer if they could be relieved of their mechani- 
cal duties of burden-bearing. In many instances 
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the front end of a boiler setting has been lifted 
entirely off of the foundation when under fre, 
the expansion of the furnace lining being much 
greater than that of the outside course. In these 
cases it was quite possible to lift a brick right out 
of the side wall with the fingers. It is advocated, 
therefore, that a separation of the functions of 
the furnace walls be made, providing an inde- 
pendent wall for heat resisting and another wall 
for carrying the upper part of the boiler setting. 
This scheme was described and. illustrated at 
some length in the report of the station operating 
committee of the National District Heating Asso- 
ciation for 1916 and is reproduced herewith in 
substance. 


DESCRIPTION OF INSULATED FURNACE-WALL 
CONSTRUCTION. 


The outside wall is of reinforced concrete 
so designed that the brick work of the setting 
above the bottom row of tubes is carried entirely 
on it. To prevent the concrete from becoming 
overheated a layer of silocel insulating brick is 
placed next, and the wall is finished off with the 
usual g-in. fire-brick lining. This lining is built 
substantially independent of the rest of the brick 
work, expansion space being provided at the top 
so that the wall can come and go without putting 
any strain on the surrounding parts or on itself. 


To prevent a tendency to fall into the furnace | 


the wall is built slightly concave or arched out- 
ward in plan view. None of the weight of the 
setting is carried on this wall so that there is no 
tendency for it to crush and settle when heated, 
and it can be compared to the independent fire- 
brick lining placed in concrete chimneys. To 
illustrate the effect of this insulated construction 
the temperatures shown in the accompanying 
chart were taken and are presented for consid- 
eration. In this particular case only 4.5 ins. of 
insulating brick was used. 

The best grades of fire-clay brick will stand a 
temperature of 3000 deg. F. without softening 
unduly. In a wall but one surface of the brick 
reaches this temperature, so that if the brick is 
not subjected to a crushing strain it will with- 
stand this temperature for considerable periods. 
As illustrated in the chart there is a sharp drop 
in temperature between the inside surface and the 
outside surface of the lining course, this drop 
being approximately 1000 deg. F. Thus, even 
though the face may be heated to actual fusing, 
the back of the brick is still fairly strong and 
will support the relatively light load imposed 
upon it as a furnace lining. 


DistANCE BETWEEN Brick WORK AND FIRE A 
FACTOR. 


Another element by which refractory mainte- 
nance can be controlled is by a proper distancing 
of the side walls from the bottom of the fire. 
The intensity of radiant heat varies inversely 
as the square of the distance. In other words, 
the intensity of radiant heat is reduced to one- 
fourth its original value if the distance from the 
heated body be doubled. Obviously, it is quite 
possible to affect a sharp reduction in the inten- 
sity of these heat rays by a slight increase in the 
distance of the side walls from the fire. That 
this is not mere theory is demonstrated by exami- 
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nation of those cases where the side walls are 
built straight up from the edge of the grate sur- 
face and where bridge-wall overhangs extend 
over and in close proximity to the fuel bed. Al- 
most invariably in such cases there is a fluxing 
of the brickwork, while within a distance of 3 or 4 
ft. from such point the brickwork remains intact. 
This, then, offers another practical means for the 
control of the refractories. There is no set rule 
for determining this factor, experience based on 
careful observation and a knowledge of the prob- 
able temperatures being the only guide. In turn, 
the temperatures most likely to be developed de- 
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pend upon the character of the stoking equip- 
ment, the quality of the fuel and the rate of 
combustion to be developed. 

To give some clue, however, to the probable 
distance at which brickwork is safe it may, be 
said that if the side walls were kept 2 ft. from 
the nearest active part of the fuel bed they 
would have a definitely longer life than if they 
were nearer. In many instances it is necessary 
to have a roof over a portion of the furnace and 
extending over some of the fuel bed. This roof 
is for one or both of two purposes—the ignition 
of the incoming fuel, or the deflecting of the re- 
sultant gases to the proper part of the boiler 
heating surface. In either event the roof is 
usually subjected to excessive temperatures, and 
its design must be carefully considered in order 
that it may function properly while not causing 
temperatures that will be self-destructive. Obvi- 
ously, the smaller this roof is the better, and the 
tendency today is distinctly in the direction of 
reducing the extent of this construction. 


FURNACE S1ZE Must Be SUFFICIENT TO ALLOW 
COMPLETE COMBUSTION. 


All of the foregoing has been along the lines 
of the physical maintenance of the refractories, 
but there is another and distinct phase of the 
subject which must be considered. After all, 
the furnace is nothing but a chamber designed 
to retain the products of combustion until such 
combustion is complete. It must provide a suit- 
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able temperature for active chemical reaction, it 
must provide opportunity for the physical inter- 
mingling of the gases with the necessary air of 
combustion, and it must provide the time element 
or duration necessary for the completion of the 
oxidation effect. Mere volume is sometimes con- 
sidered as all there is to it, and it is often stated 
that there should be a certain number of cubic 
feet of furnace volume for each pound of coal 
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Diagram Showing Construction of an Insulated Boiler. 
Setting. 


burned per unit of time or for each square foot 
of grate surface in connection therewith. But 
this is only half of the problem. Volume is, of 
course, essential, and so far as it goes the rule 
laid down is correct, but volume is derived as the 
product of the three dimensions of the furnace 
while the path of the gases 1s along one dimension 
only. To secure the time element, therefore, this 
dimension must be the long one. A simple illus- 
tration using figures which are extreme brings 
this matter out very sharply. For example, it will 
be assumed that a furnace of 1000-cu. ft. capacity 
is wanted. Such a furnace could be built as a cube 
of 1o ft. along each side, it could be a furnace 
100 ft. long and 10 sq. ft. in cross-section, or it 
could be a furnace 1 ft. long and 1000 sq. ft. in 
cross-section. In one case the gases arising from 
the fuel bed would have to ft. to travel before 
reaching the boiler surface, in the next case they 
would have Ioo ft. to travel, and in the third case 
they would have 1 ft. to travel. Nothing more is 
needed to illustrate the point that it is desired to 
bring out—that furnace capacity is as much a 
function of the length of flame travel as it is of 
mere volumetric capacity. 


Sipe-Wartt MAINTENANCE AND EFFICIENCY OF 
COMBUSTION LIMIT CAPACITY. 


The burning of large amounts of coal in a fur- 
nace with a short flame travel very quickly re- 
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sults in the meeting with efficiency losses which 
virtually limit capacity. The production of smoke 
in such a case would be excessive, and the loss 
due to unconsumed hydrocarbons would be so 
great as to largely offset increased rates of com- 
bustion. It is essential to burn up all of the 
gases in the furnace if efficiency is to be secured, 
and without efficiency being fully maintained ca- 
pacity must materially suffer. 

We may, therefore, in conclusion, summarize 
by saving that the limitations to capacity, due to 
the design of the furnace, are those features 
which involve maintenance of the side walls and 
the efficiency of combustion. 

To give point to the foregoing generalities the 
following dimensions are suggested as suitable 
for setting heights of various general types of 
boilers in order to provide the combustion- 
chamber volume and length of flame travel con- 
sidered necessary: For vertically baffled horizon- 
tal water-tube boilers the minimum height from 
the floor level to the front header is 12 ft., anda 
height of 15 ft. is to be preferred. With horizon- 
tally baffled water-tube boilers the minimum and 
preferred heights are 8 and 1o ft. For inclined 
bent-tube boilers with steep tubes the height 
from the floor to the center of the lower drum 
should be not less than 6 ft., and a height of 7.5 
ft. is to be preferred. With bent tube water- 
tube boilers, with the front bank more nearly 
horizontal, the heights suggested are 7.5 and 10 
ft. from the floor to the center of the lower 
drum. The minimum height for a_ horizontal 
return-tubular boiler is 8 ft., and the preferred 
height is 10 ft. 

The rule of reason must be applied to the fore- 
going and consideration taken of ultimate rat- 
ings, the amount of volatile combustible in the 
fuel to be burned, etc. Obviously, the greater 
the volume of gas that will be generated, due 
either to higher volatile constituents of the coal or 
to the greater weight of coal to be burned per 
unit of time, the greater the length of flame 
travel will be required, and as the volatile com- 
bustible in the coal or the quantity of coal burned 
decreases the heights can be lowered. 


ELECTRICAL EQUIPMENT MARKET IN 
KOBE CONSULAR DISTRICT. 


There is a large market for certain electrical 
equipment in the Kobe consular district, com- 
prising the western half of the main island of 
Japan, as well as the island of Shikoku, which is 
the industrial center of the Japanese empire. 
The importation of dynamos, electrical motors, 
transformers, converters, armatures, etc., during 
1919 amounted to more than $2,500,000. 


PLAN ELECTRIFICATION OF ARGEN- 
TINE RAILWAY. 


A report from the American embassy in Ar- 
gentina states that the Minister of Public Works 
is causing a study to be made of the Central 
Norte Argentino railway with a view to its elec- 
trification from Cordoba to Cruz del Eje, a dis- 
tance of 93 mi. This part of the line has a heavy 
passenger traffic and is favorably situated for 
hydroelectric power. 
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Elementary Theory of Electric 
Power ‘Transmission 


Ninth of a Series* of Articles Giving Review of the Electric Power 
Situation— Losses in Conductors—Use of Iron Wire—Effect of In- 
ductance and Capacity—‘Quarter Wave Length” Transmission 


By ALFRED STILL 


The resistance of the conductors used for the 
transmission of energy, whether by continuous or 
alternating currents, by overhead wires or under- 
ground cables, will necessarily lead to energy 
losses. 

If E is the voltage between outgoing and re- 
turn wires on any two-wire system, and W is the 
power transmitted in watts, the current in the 
wires will be Z = W/E, and the losses in trans- 
mission will be 2R X J, where R stands for the 
resistance in ohms of one of the wires. This 1s 
true not only for continuous currents but also 
for single-phase alternating currents so long as 
the line and also the load may be considered as 
having neither inductance nor electrostatic 
capacity. i 

In practice the inductance must alwavs be 
reckoned with where alternating currents are 
used; this inductance is not only that introduced 
by the load (usually consisting in large part of 
induction motors), but is partly in the line itself, 
owing to the loop formed by the out-going and 
return conductors. The charging current due to 
the capacity of the line is of less account on low- 
voltage transmissions, but becomes of consider- 
able importance on long lines working at high 
pressures. The effects of inductance and capacity 
will be explained later. 

An effect peculiar to alternating currents is 


what is known as “skin effect,” by which the re- - 


sistance of the conductor is apparently increased 
when carrying alternating currents. This is due 
to the uneven distribution of the current over the 
cross-section of the conductor. A small per- 
centage of the alternating flux of induction is in 
the material of the conductor itself, and this gen- 
erates counter e.m.fs. which are somewhat great- 
er near the center of the wire than at the cir- 
cumference, the result being that the current 
density becomes greater near the surface of the 
wire than in the center portions. Skin effect is 
of little consequence on the majority of trans- 
mission systems since it only becomes appreciable 
when the wires are of large diameter and the 
frequency is high. 

The losses in a two-phase transmission with 
four wires are the same as in two single-phase 
transmissions, each carrying half the total load. 
A saving could be effected by combining two of 
the conductors into one common return conductor 


of cross-section only about y'2 times that of one 
of the outgoing wires, but this is objectionable on 
a long-distance transmission because the resist- 

*Preceding articles in this series appeared in the July 


17, Aug. 7, Aug. 21, Sept. 4, Sept. 18, Oct. 2, Oct. 16 and 
Nov. 6 issues of Electrical Review. 


ance of the common conductor has the effect of 


disturbing the phase relations, which will no 


longer be the same at the receiving end as at the 
generating end of the line. It is not easy to ex- 
plain in a few words or without somewhat com- 
plicated vector diagrams exactly how this occurs, 
but where two-phase transmissions have not been 
replaced by three-phase it will generally be found 
that four conductors are used. 

In a three-phase transmission with three con- 


ductors the equation, W = \/3£/, expresses the 
total watts transmitted in terms af the voltage 
(E) between any two of the three wires, and the 
current (Z) in any one of the wires. This is true 
only for a balanced load and unity power-factor. 

The resistance losses in the line will be 3R X I? 
if R stands for the resistance of any one of the 
three wires. It is assumed that the reader is 
familiar with the star and delta connections, by 
which the phase windings of generators, trans- 
formers or motors may be joined together to pro- 
duce, in the first case, 1.732 times the voltage of 
any one winding and, in the second case, 1.732 
times the current in any one winding. 

The resistance losses in any transmission sys- 
tem may therefore be easily calculated if we know 
the size and material of the conductors and the 
current to be carried. 


Use or IRON WIRE FOR TRANSMISSION LINES. 


From the economic standpoint iron conductors 
may sometimes be shown to have advantages over 
copper or aluminum. The following considera- 
tions must, however, be taken into account: (a) 
the cost of the material at the place where it is 
to be used; (b) the “life” of galvanized iron 
wires or cables as compared with that of copper 
and aluminum; (c) the energy losses in trans- 
mission; (d) the voltage regulation, and the in- 
creased cost (if any) of maintaining the pres- 
sure within specified limits at the receiving end 
of the line. 

‘Under item (c) the greatly increased “skin 
effect” with alternating currents must be taken 
into account as well as the higher specific resist- 
ance which requires a larger cross-section of tron 
than of copper wire even when the transmission 
is by continuous currents. 

Under item (d) the internal inductance of the 
wire—which is almost negligible with copper or 
aluminum—becomes a matter of considerable im- 
portance owing to the greatly increased magnetic 
flux in the material of the conductor when iron 
or steel is used. 

The apparent resistance of iron and steel con 
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ductors when carrying alternating currents fol- 
lows no simple law, and if tables or curves are 
not available for the particular size and quality 
of iron wire that it is proposed to use, it would 
be necessary to make tests in order to determine 
the skin effect coefficient for various currents at 
the frequency of the proposed transmission. As 
an indication of the difference between copper 
and iron in this respect, it may be mentioned 
that. on a frequency of 00, the resistance of No. 8 
solid galvanized iron wire will be about doubled 
when carrying 5 amperes, whereas the skin effect 
multiplier for copper or any non-magnetic metal 
would be negligible under these conditions, 

The reason for the ditference is the flux of self- 
induction inside the material of the conductor, 
which is not only greater in iron, but also de- 
pendent upon the magnetic qualities of the mate- 
rial and the magnetic density, which is by no 
means proportion al to the current. 


INDUCTANCE OF OVERHEAD LINES. 


The effect of the lines of magnetic induction 
surrounding a wire carrying a current 1s to induce 
an e.m.f., called the e.m.f. of self-induction, which 
lags in phase exactly one-quarter period behind 
the alternations of magnetism, and therefore also 
behind the current to which its presence 1s due. 
The amount of the magnetic flux which is effec- 
tive in producing this e.m.f. of self-induction will 
depend upon the diameter of the conductors, the 
distance between outgoing and return wires, the 
length of the trensmission, and magnitude of the 
current. The larger the area of the loop formed 
by outgoing and return currents, the greater will 
be the quantity of flux inclosed, and consequently 
the induced e.m.f. 

The following formula gives the volts induced 
per mile of single conductor of any non-magnetic 
material such as copper or aluminum: 


d 
Induced volts per mile = 0.00460 fI log [1.285 - 

r 
where f is the frequency, J is the current in am- 
peres, d is the distance between centers of wires, 
and r is the radius of the conductor cross-section. 
Obviously the quantities d'and r must be ex- 
pressed in the same units. 

This formula cannot be used for iron conduc- 
tors, because, although the flux outside the wire 
will be the same for all materials, the flux in the 
material of the conductor is different for iron 
and not easy to calculate. Tables or curves ob- 
tained experimentally must be consulted when 
calculating the reactive voltage drop on iron-wire 
transmission lines. 


Errecr or Ling INpucrance ON POoWER-E ACTOR. 


When the load includes induction motors or any 
apparatus in which there is magnetic leakage or 
a magnetic feld of appreciable magnitude linking 
wih the current-carrying conductors, the power- 
factor will not be unity ; there will be a lag of the 
current behind the em.f. and the “apparent 
power? will be greater than the true power. 

In the vector diagram, lig. 1, OB is the volt- 
ave at the receiving end of the transmission line, 
and Ov! is the current lagging behind the em.f. 
because the power-factor is something less than 
unitv. Draw BC parallel to Ovl equal to the 
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volts lost in transmission due to the ohmic resist- 
ance of the conductors, and CD at right angles to 
OA equal to the reactive voltage drop as calcu- 
lated by the formula given above. Then OD is 
the voltage necessary at the generating end of 
the line in order to counteract the impedance 
drop (the vector DB in the diagram). The fact 
that the angle DOA is larger than BOA indicates 
that the power-factor is lower at the generating 
end than at the receiving end of the line. 

Calculations based on this.vector diagram are 
easily made, by using either trigonometrical tables 
or the many graphical methods available. 


INHERENT REGULATION OF TRANSMISSION LINES. 


From an inspection of the vector diagram it 
will be seen that the difference between the gen- 
erating-end and receiving-end voltages will de- 
pend not only upon the resistance and reactance 
of the line but also upon the power-factor of the 
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Fig. 1. 


load. If the effects of capacity are neglected 
(and they have not been considered in the fore- 
going discussion) the voltage at the receiving end 
of the line would rise from the value OB to OD 
when the load is thrown off, the ditference being 
represented by the distance along OD between 
the two arcs about O. 

It is not proposed to discuss at length the mag- 
nitude and effects of electrostatic capacity in 
transmission systems; but an attempt will be 


- made to indicate how this becomes an important 


factor in large high-voltage systems. 


EFFECT OF CAPACITY ON INHERENT REGULATION. 


Any arrangement of two conductors of elec- 
tricity separated by an insulator forms a con- 
denser, of which the capacity will depend upon 
the size and spacing of the conductors and the 
nature of the diclectric between them. In the 
case of overhead conductors running parallel to 
each other and to the surface of the ground over 
a considerable distance, the electrostatic capacity 
between the individual conductors and between 
these conductors and earth becomes a matter of 
importance. 

In the case of a transmission line, the capacity 
is distributed over the whole length of the line. 
It is incorrect to assume that the whole of this 
capacity is concentrated at either end; but, for 
the sake of simplicity, the total capacity will be 
supposed to be concentrated at the receiving end 
of the line. 

The following approximate formula mav be 
used for calculating the capacity of overhead 
lines: 
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Capacity in microfarads 0.0388 
per mile, between con- 4 = Cm = ——— 
ductors and neutral log d/r 


where.d and r are the spacing between conductors 
and the radius of cross-section, exactly as in the 
formula previously given for the calculation of 
the induced volts. 

The charging current, in amperes, on the sine- 
wave assumption, can be calculated by the 
formula: 


Ie = 2rfCmLlE, X 10° 


where L is the distance of transmission in miles 
and Ena is the voltage as measured between the 
conductor and neutral. This charging current 
(/.) is always a quarter period i in advance of the 
voltage. 

It should be clearly understood that the capacity 
current must be supplied by the generators and 
will be present even when the switches are open 
at the distant end of the line. Being a quarter 
phase in advance of the e.m.f., it is a “wattless” 
current which has an effect upon the power- 
factor, but not to any great extent upon the en- 
ergy losses. The fact that its phase is a quarter 
period in advance of the applied e.m.f. accounts 
for the phenomenon of a rise of pressure at the 
distant end of a long transmission line on open 
circuit, but it 1s not proposed to enter further at 
this time into the consideration of this peculiarity 
of unloaded lines. 

In the vector diagram, Fig. 2, OB and OA rep- 
resent the potential difference and current at the 
receiving end of a line with appreciable induc- 
tance and capacity. The impressed voltage at 
the terminals of the equivalent condenser which 
is supposed to be connected across the line at the 
receiving end, will therefore be OB = E volts, 
and the vector, ON, representing the condenser 
current, must be drawn go deg. in advance of OB. 
The total current entering the line at the gen- 
erating end will be OM, which is the vectorial 
sum of OA and ON. The three components of 
the voltage, OD, which must be impressed at the 
generator end, are (1) the pressure OB available 
at the receiving end; (2) the pressure BC neces- 
sary to overcome the ohmic resistance of the line, 
and (3) the pressure CD required to counteract 
the e.m.f. of self-induction. 


Errect or DISTRIBUTED CAPACITY. 


It is readily seen from a study of the diagram 
that a change in the load power-factor, and there- 
fore of the angle BO.1, will modify the effect 
caused by the charging-current component. 
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The method here described for correcting the 
vector diagram to take account of capacity is not 
theoretically accurate because the capacity is 
never concentrated at one point on the line, but 
is distributed over the whole distance of trans- 
mission, 

A long transmission lne of resistance R ohms, 
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reactance X ohms, and capacity C farads, may be 
thought of as consisting of n sections, of resist- 
ance R/n ohms and reactance X/n ohms, with a 
condenser of capacity C/n farads shunting the 
wires at the end of each section. The charging 
current will fall off in amount as the distance 
from the generating end increases, and the 
total current in the conductor—being the (vec- 
torial) sum of the charging current and load 
current—will be different in each section. The 
problem is further complicated by the fact that 
the voltage will not necessarily be the same across 
all the imaginary condensers, so that the reduc- 
tion of the charging current component will not 
even follow a “straight line” law. By dividing a 
long line into a large number of ‘sections and cal- 
culating the pressure drop and power-factor at 
the end of each section, the voltage drop and 
power losses of the complete line could be esti- 
mated accurately; but the work would be tedious 
and unnecessary. By imagining the number of 
sections, n, to become larger and larger without 
limit, we approach the condition of distributed 
capacity for which accurate mathematical formu- 
las are available. These formulas are, however, 
not always easily and quickly applied by the prac- 
ticing engineer, and although, from the academic 
point of view, the exact solution of all engineer- 
ing problems is attractive and occasionally desir- 
able, the engineer is justified in using the short- 
est and simplest means of arriving at his results, 
provided these are within the required practical 
limits of accuracy. It is usually quite unneces- 
sary to enter into refinements of calculation on 
the electrical characteristics of a proposed trans- 
mission line because the many assumptions which 
must be made are never exactly realized when 
the line is in operation. 


Capacity ON TuUREE-PIIASE 


LINES. 


ELECTROSTATIC 


Consider a three-phase transmission with the 
conductors occupying the vertices of an equi- 
lateral triangle, as indicated in Fig. 3. If the 
radius r of the conductors and the distance D 
between them are the same as in the case of a 
single-phase transmission, then the capacity as 
measured between the wire and neutral is the 


800 ELECTRICAL REVIEW 


same for the three-phase as for the single-phase 
transmission; but the charging current is differ- 
ent because the potential difference across each 


imaginary condenser is no longer E/2 but E/V 3, 
where E stands for the voltage between wires. 
By treating the three-phase system—or indeed 
any polyphase system—as a combination of sev- 
eral single-phase systems each having a condenser 
connected between conductor and ground, the 
calculation of capacity currents becomes a com- 
paratively simple matter, unless great refinements 
and scientific accuracy are desired. 

The electrostatic capacity of a three-core un- 
derground cable is always much greater than 
that of the equivalent three-phase overhead line. 
This is not only because the conductors are closer 
together, but also because the dielectric constant 
of the insulating material is greater than that of 
air. Calculations on the capacity of underground 
cables are usually based on figures supplied by the 
makers, who obtain their data from tests made 
on the finished cable. 

Another difference between overhead and 


underground conductors is that in overhead sys- 


tems the capacity to ground is generally neg- 
ligible ; but in a cable transmission, with or with- 
out lead sheath, the condenser formed by the com- 
paratively small thickness of insulation between 
conductor and ground must be reckoned with. 


FORMATION OF CORONA ON HIGH-PRESSURE 
LINEs. 


Apart from the luminous appearance to which 
the name “corona” has been given, there is an 
actual loss of power from high-tension overhead 
conductors when the voltage exceeds a certain 
critical value at which the corona appears. 

If the distance between outgoing and return 
conductors 1s comparatively small (less than 15 
times the diameter of the wire) there will be a 
spark-over when the disruptive critical voltage is 
reached; but with the greater separation, such as 
occurs on practical high-tension transmission 
lines, the effect of the high potential at the con- 
ductor surface is to break down the resistance of 
the air in the immediate neighborhood of the con- 
ductor surface. A luminous cylindrical coating 
of air, acting as a conductor of electricity, is thus 
formed, the diameter of which will depend on 
the amount by which the actual value of the ap- 
plied potential difference between wires exceeds 
the disruptive critical value of the potential dif- 
ference. The result is equivalent to an increase 
of the diameter of the conductors, thus raising 
the value of the voltage necessary to break down 
new concentric layers of surrounding air, until it 
is approximately equal to the voltage impressed 
on the wires. 

The losses which occur through corona are not 
different in kind from J'R losses; but since they 
occur whenever a visual corona appears, and may 
reach high values if the line voltage appreciably 
exceeds the voltage at which corona is first 
formed, the importance of designing high-tension 
lines so as to avoid excessive corona formation is 
evident. 

The loss due to leakage of current from the 
conductor into the surrounding air is practically 
negligible for pressure values below the disrup- 
tive critical voltage. No account need be taken 
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of such leakage on alternating-current circuits 
operated at pressures below 44,000 volts, unless 
the wires are at high altitudes. On 80,000 volts, 
however, the loss may be appreciable, and a vis- 
ible corona may even be formed if the wires are 
small in diameter. 

The loss of power due to corona formation is 
approximately proportional to the frequency 
(within the usual commercial range), and to the 
square of the excess of line voltage over the dis- 
ruptive critical voltage. 

As an example of the magnitude of the losses 
due to corona, the results of calculations made 
on a typical overhead transmission will be given. 
The assumptions are: A three-phase line 100 
miles long, transmitting at 60 cycles with 110,000 
volts between No. 1 seven-strand conductors 
spaced 6 ft. apart. The calculations show that a 
total corona loss of about 1500 kw. is to be ex- 
pected on this line under fair weather conditions, 


EFFECT OF OVERHEAD POWER LINES ON NEIGH- 
BORING TELEPHONE CIRCUITS. 


When telephone lines run parallel to alter- 
nating-current power lines, difficulties frequently 
arise on account of the magnetic and electrostatic 
induction giving rise in the telephone system to 
induced currents which interfere with its op- 
eration. 

It is a comparatively easy matter to calculate 
the flux of induction which the current in the 
power conductors will set up in the loop formed 
by the telephone wires, and, by carefully planned 
and frequent transpositions, this effect can be 
greatly reduced if not entirely overcome; but the 
electrostatic effects are probably of greater im- 
portance because of the fact that they are much 
less easily handled. 

The dielectric field due to the alternating volt- 
age of the power conductors induces a varying 
charge upon the neighboring telephone wires. If 
each wire of the telephone line were at an equal 
average distance from each conductor of the 
power line there would be no difference of poten- 
tial created between the two sides of the tele- 
phone receiver, and there should be no buzzing. 
etc., due to this cause. In other words, with 
adequate, properly worked out transpositions, the 
capacity, currents passing between the power line 
and the telephone line will not pass through the 
telephone receiver. But, even if the electrostatic 
flux is at all times of the same kind and amount 
for both wires of a telephone circuit, this does not 
prevent the telephone circuit as a whole being 
subject to alternating pressures relatively to 
ground, and these pressures may reach high 
values, depending upon the voltage of the power 
line and the proximity of the two (parallel) cir- 
cuits. If the telephone circuit is grounded, the 
charging current passing between the power con- 
ductors and the telephone line will find its way 
to ground by flowing along the telephone wires. 
and since this current may amount to several 
amperes trouble is almost certain to occur unless 
what are known as “drainage coils” are provided. 
If a choke coil with an iron core—such as the 
primary of an ordinary lighting transformer—is 
connected across the two wires of the telephone 
circuit, and then has its middle point connected 
to ground, the electrostatic charge will be 
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“drained” off the line without interfering with 
the operation of the telephone. 

Adequate insulation of the telephone lines is a 
step toward better service. It is necessary to pre- 
vent puncture of the insulation by high poten- 
tials induced on the telephone wires when inter- 
mittent short-circuits or lightning disturbances 
occur on the power lines. Insulators suitable for 
working pressures as high as 22,000 volts are 
sometimes used for insulating telephone wires 
paralleling power conductors. 

Disturbances due to voltages and currents of 
the fundamental frequency have little effect on 
the telephone, the chief trouble being due to the 
fact that, in practice, the pure sine waves are not 
obtained, and the higher harmonies, even when 
of smal! magnitude, are liable to produce noises 
in so sensitive an instrument as the telephone 
receiver, which may render conversation impos- 
sible. | 

There has been in the past and there still exists 
today a feeling on the part of the power com- 
panies that the problems of inductive interference 
should be solved by the telephone companies. 
These problems are, however, becoming so seri- 
ous and their solution is so difficult that joint 
action on the part of both power and telephone 
companies is almost essential. The next year or 
two will probably see much progress in the solu- 
tion of these problems which are becoming of 
greater importance with the rapid extension of 
high-voltage transnussion and distributing lines. 


POSSIBILITIES OF “QUARTER Wave LENGTH” 
TRANSMISSION. 


Since an attempt is being made in these articles 
to indicate present trend and possible future de- 
velopments, a few words will be said about the 
peculiar features of a transmission line of which 
the length is exactly equal to that of a quarter 
wave. 

The rate of travel of an electric impulse along 
an overhead wire is approximately the same as 
the velocity of light, or 186,000 mi. per sec. Thus, 
if we imagine an alternating e.m.f. of 60-cycle 
frequency aplied to the ends of a circuit of length 
186,000 /60 = 3100 mi., the maximum value of 
the current wave would occur at the receiving end 
of the line simultaneously with the maximum 
value at the sending end, but it would be the crest 
of a current wave which had left the sending end 
exactly 1/60 second earlier. | 
` A quarter-wave-length line with a frequency 
of 60 would be 186,000/240 = 775 mi. long. It 
would have the peculiarity that the pressure (or 
current) wave would have zero value at one end 
of the line at the same instant of time as its value 
was a maximum at the other end. 

Without attempting to explain or analyze the 
properties peculiar to. a quarter-wave-length 
transmission line, it may be said that these are 
largely due to the fact of the quarter-wave dis- 
placement providing the charging current for the 
line, and so leaving the generators to supply the 
load and losses. The inductive pressure drop and 
the charging current are, in effect, wiped out by 
the peculiar overlapping of the traveling waves 
of energy. The power-factor of a line specially 
designed to make use of this peculiarity would, 
therefore, be very nearly 100% at all loads, and 
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the regulation, even 1f the load were inductive, 
might be surprisingly good. With distorted waves, 
and complications due to limited length of line, 
branch circuits and other causes, it is usually de- 
sirable to avoid the conditions of resonance in 
practice. 

Calculations made on a line 750 mi. long trans- 
mitting 75,000 kw. with 100,000 volts between 
phases, and a frequency of 50, indicate that, on 
the sine-wave assumption, the current at the gen- 
erating end would vary only between 265 and 295 
amperes between no-load and full-load conditions 
at the receiving end. The calculated line effi- 
ciency is about 82% at full load. 

Unless it is possible to produce perfect sin- 
wave alternating pressure, higher harmonics 
would introduce great dithculties in the operation 
of such lines. Moreover, the slightest variation 
in the frequency of supply would cause the wave 
length to be no longer exactly four times the dis- 
tance of transmission. „Indeed, at the present 
time, the quarter-wave-length transmission is of 
speculative rather than practical or real commer- 
cial interest. 


ELECTRICITY INCLUDED IN EDUCA- 
. TIONAL COURSE. 


In order that the student body may get more 
time to devote to technical matters, the faculty 
of the California Institute of Technology has 
eliminated modern languages from the required 
curricula of the engineering classes and the 
hours that were formerly devoted to such sub- 
jects have been given to electricity and kindred 
matters. The change was made after a con- 
sultation between the faculty and Frank B. 
Jewett, chief engineer of the Western Electric 
Co.; John J. Carty, vice-president of the Ameri- 
can Telegraph & Telephone Co., and other promi- 
nent technical authorities. This action is similar 
to that adopted by the Pennsylvania State Col- 
lege. Graduates of both institutions have been 
applying in large numbers to the engineering de- 


` partments of the Western Electric Co. and it was 


decided to make the way of the future trans- 
mission engineers as easy as possible by putting 
them on a practical program in their class life. 
At present a course is being maintained at Colum- 
bia University to give special post-graduate edu- 
cation to Western Electric engineers who lack 
special training for the handling of transmission 
problems. 


OHIO ASSOCIATION COMMITTEES TO 
HOLD JOINT MEETING. 


There will be a joint meeting on Dec. 1 in the 
Statler Hotel, Cleveland, of the illumination com- 
mittee and the lighting and merchandising sec- 
tion of new business co-operations committee of 
the Ohio Electric Light Association. A paper on 
“Industrial Lighting Sales Methods” will be read 
by J. B. Wilson, of the Massillon (O.) Gas & 
Electric Co., the discussion on which will be led 
by C. G. Eichelberger of the Union Gas & Elec- 
tric Co., Cincinnati, and H. W. Schalling of the 
Ivanhoe Regent Works of General Electric Co., 
Cleveland. A visit to Nela Park has been ar- 
ranged for the afternoon of Dec. 1. 
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Flue-Gas Analysis as a Guide to 
Furnace Control 


Excess Air in Chimney Gases Largest Single Source of Wasted Heat 
—High Stack Temperatures and Unconsumed Combustible Result 
in Lowered Efficiency — Accurate Information Reduces Losses 


By F. F. UEHLING 


President, Uchling Instrument Co., New York City. 


The subject of fuel economy is today of greater 
interest to the fuel consumer than ever before. 
There are two reasons for this fact; first, fuel 
costs from two to three times as much now as it 
did a few years ago, and second, it has often 
been difficult to get even at any price during the 


past few years. The first reason is one that will . 


remain. Prices of fuel of every kind will un- 
doubtedly stay high and in all probability will go 
still higher. The second reason, however, should 
vanish entirely when labor and transportation 
facilities are properly controlled. There is plenty 
of fuel for all who need it, the fuel given us by 
nature ready for use being sufficient to last for 
generations, but even when all our mines are 
exhausted and our oil fields pumped dry there 
will be enough fuel in one form or another. 
Nature will at that time again come forward 
with the Jaws of conservation of matter and 
energy. Carbon and hydrocarbons are really 
conserved unseen by nature, but it remains for 
man to turn the key which will unlock the great 
storeroom. 

High costs of fuel therefore provides the prin- 
cipal incentive to save, and the greater the cost 
the greater will be that incentive. The principal 
factors which enter into the cost of fuel are 
labor and transportation, prices to the consumer 
being governed by these two charges plus what- 
ever additional charge competition will permit 
the mining interests to add. As our resources are 
depleted mining will become more difficult, and 
as production moves farther away from con- 
sumption transportation charges are bound to 
increase. The price of fuel will therefore ad- 
vance from year to year until finally it will be 
cheaper to make artificial fuel, such as alcohol, 
than to use such fuels as are provided by nature. 
In all probability, however, as long as it lasts, 
the cheapest fuel for our principal needs will be 
that which can be gotten out of the ground in its 
ready-to-use form. That is why it should be 
made to last as long as possible through the prac- 
tice of economy. However, since the price of 
fuel in the future does not seem to interest the 
present generation, the elimination of unneces- 
sary waste should perhaps even be enforced by 
law for the benefit of posterity as well as for the 
present good. 


Larse Portion or Herat From Fuert Lost 
Turoucn CHIMNEY. 


No matter how the fuel is consumed or what 
kind of fuel is burned, whether solid, powdered, 


liquid or gaseous, the biggest loss 1s always due 
to the heat energy wasted up the chimney. In 
this connection it might be well to quote the fol- 
lowing conservative statement from Technical 
Paper No. 205, issued by the Bureau of Mines: 
“In the average boiler plant 35% of the heat in 
the coal burned under the boilers 1s lost with the 
stack gases. That is, out of every 100 tons of 
coal burned under the boilers the heat of 35 tons 


- literally goes up the stack. It is this loss that 


can be greatly reduced and every effort should 
be made to do so.” Accompanying illustrations 
reproduced from this same bulletin illustrate 
graphically the magnitude of fuel waste in steam- 
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Diagram Showing Where Heat Goes in an Average Plant. 


boiler practice and show that the most important 
part of this waste is due to the losses up the 
chimney. According to actual experience, how- 
ever, this loss in the average plant is not less 
than 40% and in very many cases approaches 
50% of the total heat energy in the fuel used. 
The loss up the chimney, which is always the 
largest individual loss in any plant, depends for 
its magnitude on the excess air in the products 
of combustion, the temperature of the products 
of combustion, and on the amount of unconsumed 
fuel in the products of combustion. The excess 
air in the products of combustion results in a loss 
greater than that from any other source. Each 
kind of fuel requires a definite amount of air 
for complete combustion, the exact quantity de- 
pending principally upon the ratio of its carbon 
and hydrogen content. When considering coal, 
for example, the principal constituent is carbon, 
every pound of which requires 12 lbs. of air to 
completely consume or oxidize it. All air that 
is used above this amount is known as excess 
air, and when supplied in greater quantities than 
is necessary to meet the particular conditions 
of the furnace in which the fuel is burned an 
unnecessary burden is placed on the temperature 
possibilities of the furnace, and the amount of 
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fuel consumed to accomplish a desired result in- 
creases in proportion. 


AMOUNT OF AIR ACTUALLY REQUIRED TO BURN 
COAL. 


Even in fairly good practice about 25 tons of 
air is used to burn a ton of coal, and in the poorly 
operated plants this amount is often doubled. 
Under normal conditions 25 tons of air occupies 
a space nearly 16,000 times as large as the coal 
which it consumes. If the amount of air gener- 
ally used to burn a ton of coal were contained 
in a pipe with 1 sq. ft. of cross-sectional area it 
would have to be long enough to extend nearly 
from New York City to Baltimore. Stated in 
another way, 1f the floor of a room were covered 
with coal to a depth of one foot the ceiling would 
have to be over three miles high in order for the 
room to contain as much air as is generally used 
to burn that quantity of fuel. The fact that so 
much air is consumed in burning coal is not real- 
ized by the fireman and the important relation 
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Diagram Showing Possible Improvements in an Average 
Boiler Plant. 


Upper diagram shows the performance of the average 
boiler plant. The middle diagram shows what is being 
dene in the best plants. The lower diagram shows what 
the average plant can and should do. Diagrams were 
prepared by the Bureau of Mines. 


which this huge mass bears to fuel economy is _ 


generally not given sufficient thought. by his su- 
periors. Although air costs nothing and is avail- 
able in unlimited quantities, when used to burn 


fuel in excess of what is required, as in the case 


in the average plant, it becomes one of the most 
expensive of raw materials. 
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All the air that is used in burning fuel, whether 
under steam boilers or for any other process, 
appears in the products of combustion, and if 
three times as much air is used as is necessary 
there will be just about three times as much 
products of combustion as necessary. This gas 
as it passes up the chimney contains the major 
portion of the heat that is unnecessarily wasted, 
the exact amount of heat wasted in this 
way being determined by the weight of the prod- 
ucts of combustion per pound of fuel burned 
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Chart Showing Results of Actual Combustion Test. 


and the temperature at which they leave the fur- 
nace or enter the stack. Thus, in the average 
plant from one-third to one-half of’ the heat 
contained in the fuel is stolen by the products of 
combustion and dissipated into the atmosphere. 


SMOKE Nor NECESSARILY A SIGN OF INEFFICIENT 
CoAL CONSUMPTION. 


The other loss up the chimney, namely, that 
due to unconsumed fuel in the products of com- 
bustion, is usually not so serious. The old idea 
that a smoky stack is a sign of tremendous waste 
is not always true and, in fact, whether the gases 
leaving a chimney are smoky or smokeless is no 
indication at all as to the efficiency with which 
the fuel is consumed. Steam boilers, for ex- 
ample, connected with a stack that does not show 
the slightest trace of smoke may burn twice as 
much coal per pound of steam generated as when 
smoke is in great prominence. Black smoke, of 
course, contains unburned carbon, but the amount 
of carbon in this light and finely divided form 
that is necessary to give the products of com- 
bustion a dark or even a black appearance is 
generally only a small fraction of a percent of 
the actual fuel burned. The additional uncon- 
sumed fuel that is apt to be present in the prod- 
ucts of combustion is carbon monoxide and 
hydrocarbons, both of which are caused by an 
insufficient air supply or the improper mixture 
of air with the fuel before it is ignited. Although 
it is possible for the loss due to this cause to be 
serious, it is a fact that the average loss from this 
source can safely be estimated at less than 2%. 
An accompanying diagram based on a representa- 
tive test gives a good idea of what becomes of 
the total heat in the coal and particularly how 
large a proportion of it is dissipated as sensible 
heat in the products of combustion. 

To minimize chimney losses, no matter what 
means is used, it is necessary to know whether 
or not the proper amount of air is being supplied, 
whether or not the air is properly mixed with the 
fuel before it is ignited, and whether or not too 
much heat is left in the products of combustion 
as they pass up the chimney. Under all condi- 
tions these important facts can be determined by 
consistent flue-gas analyses and temperature 
measurements. Insofar as stack losses are con- 
cerned, the effect of any change in fuel or 
method of firing, the results of any additions or 
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Chart Showing Relations of Air, Fuel and Percentage 
of CO2. 


changes, or the value of any new appliance can 

in this way be determined at once, and the best 
efficiency under the working conditions of any 
plant can generally be obtained and maintained 
without the necessity of lengthy and elaborate 
tests. 


Heat Losses ALLOWED BECAUSE OF LACK OF 
MEASURING DEVICES. 


In 99 cases out of 100 excessive loss of heat 
up the chimney is simply due to lack of facilities 
for determining whether the proper amount of 
air is supplied. When carbon, the principal con- 
stituent of any fuel, is completely burned the 
result is carbon dioxide (CO,). Complete com- 
bustion occurs when air is supplied in excess of 
what is needed. When, however, the air supply 
is reduced so much that it is little more than that 
which is theoretically required there is also a 
possibility of incomplete combustion due to an 
insufficient amount of air reaching part of the 
combustible. When this is the case some of the 
carbon in the fuel will become only half oxidized, 
that is, it will burn to carbon monoxide (CO) 
instead of to CO,. 

It must be remembered, however, that the big 
loss in practice is due to excess air and not to 
an insufficient supply. In order fo clearly illus- 
trate the importance of this fact carbon may be 
selected to make the application specific. Since 
carbon is the chief constituent of all fuels the 
same reasoning will also apply to any other fuel, 
the principal difference being that the maximum 
obtainable percentage of CO, is less when fuels 
higher in hydrogen are used due to the fact that 
hydrogen consumes oxygen to form water vapor 
(H,O) instead of CO- Thus, if a pound of 
carbon were consumed with the exact amount of 
air required to completely burn it the 21% of 
oxygen in the ae used would appear after the 
combustion as 21% CO, in the products of com- 
bustion for the reason that oxygen combines with 
carbon to form an equal volume of CO,. On 
the other hand, if the same weight of carbon were 
consumed with twice the amount of air theoreti- 
cally required to burn it, only one-half of the 
21% of oxygen in the air used would combine 
with the carbon and the volume of the products 


of combustion would be twice as much. In this 
case the CO, content would be only 10.5% in- 
stead of 21%. Again, if the same. weight of 
carbon were consumed with three times the 
theoretically required air, only one-third of the 
21% of oxygen would combine with the carbon 
and the volume of the products of combustion 
would then be three times as great as theoreti- 
cally necessary and the CO, content only 7%. 
It therefore follows that the lower the percentage 
of CO, in the products of combustion the greater 
will be the volume or weight of the flue gases 
per pound of fuel burned, and the greater the 
temperature of this gas as it leaves its zone of 
usefulness the greater will be the loss per unit 
of its weight. This is clearly shown in one of 
the accompanying illustrations. 

In average steam-boiler practice, for example, 
every pound of flue gas as it passes up the chim- 
ney is laden with sensible-heat energy to the ex- 
tent of from 100 to 200 heat units, and since 
there are from 25 to 30 or more tons of flue gas 
for every ton of fuel consumed, the magnitude 
of this loss is quite appreciable. What it amounts 
to in actual heat units or in the proportion of fuel 
used depends upon the percentage of CO, and 
the stack temperature. A table of losses based 
on carbon as the fuel burned is shown herewith, 
and similar tables can be prepared for any kind — 
of fuel. With fuels such as oil, which are high 
in hydrocarbons, the maximum percentage of 
CO, obtainable would be less, but every percent 
drop in CO, would mean a greater increase in 
fuel wasted than a corresponding drop in CO, 
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Table Showing Heat Carried Away by Chimney per 
Pound of Combustible. 


Heat carried away in B.t.u. per pound of combustible 
in the form of dry chimney gases. tHeat carried away 
in per cent of the total heat in the coal in the form of 
dry chimney gases. 


where a fuel richer in carbon is used. The per- 


` centage of CO, in the products of combustion 


is therefore an index to the amount of air used 
per pound of fuel burned no matter what com- 
mercial fuel is utilized. Several illustrations of 
this fact are shown in the accompanying curves. 
Chimney losses can thus be controlled, at least to 
the extent which the particular design of furnace 
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will permit, by the simple regulation of the air 
supplied so that the weight of the products of 
combustion per pound of fuel burned will be 
reduced to a minimum. The two most important 
constituents of the products of combustion for 
determination by flue-gas analyses are therefore 
the percentage of CO, and the percentage of CO. 
The former should be made continuously by 
means of a CO, recorder, while the latter deter- 
mination is only necessary when the percentage 
of CO, is so high that an insufficient supply of 
air to all or part of the fuel is suspected. _ 
Chimney losses, as previously stated, depend 
upon the amount of excess air in the products of 
combustion which is determined by the percentage 
of CO,. the amount of unburned fuel in the 
products of combustion the magnitude of which 
is indicated by the percentage of CO, and the 
temperature of the products of combustion which 
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Chart Showing Effect of CO; on Quantity of Air Supplied. 


` Upper diagrarn shows ideal conditions not obtainable in boiler practice. 


. =e, 
~~ “em an, 
== on 


ELECTRICAL REVIEW 805 


can be determined with an ordinary flue-gas ther- 
mometer inserted in the last pass of the boiler 
furnace just before the gas enters the stack. 


Most IMPORTANT FACTOR TO DETERMINE HEAT 
LOSSES. 


Of these three determinations the percentage 
of CO, is by far the most important. The per- 
centage of CO, is something the fireman can 
easily regulate, and if the brick setting of a fur- 
nace or of a boiler is made tight to pfevent air 
infiltration it is an easy matter for him to decrease 
the excess air supply to 50% or less by simple 
cut-and-try methods in the regulation of draft, 
thickness of firebed, etc., even though the excess 
air supply may have been 200 or 300% before 
he attempted to so regulate combustion. 

Determination of the percentage of CO, being 
generally of much less importance, need be made 
only when there is reason to believe that incom- 
plete combustion exists. In fact, the majority of 
plants where CO, recorders are used get remark- 
ably good results insofar as economy is con- 
cerned without making CO determinations at all. 
In other plants a series of tests are run for de- 
termining the maximum safe percentage of CO, 
without the formation of CO and the firemen 
are instructed to keep the CO, as near this point 
as possible without exceeding it. In many plants, 
however, the practice of merely instructing the 
firemen to keep the percentage of CO, as high 
as they can has led to surprisingly good results. 

The third variable, namely, the temperature of 
the products of combustion as they enter the 
stack, is one over which the firemen have no 
control at all. This temperature should, of 
course, be kept as low as possible, but it depends 
entirely upon how much of the heat in the fur- 
nace is absorbed or utilized before the products 
of combustion make their final exit. In boiler 
practice, for example, stack temperature depends 
upon the area of the heating surface over which 
the hot gases pass and the cleanliness of the 
heating surfaces. The lower the stack tempera- 
ture the less will be the heat wasted, and the 
higher the percentage of CO, the less will be the 
volume of flue gas to carry away valuable heat 
energy as it passes up the chimney. Since the 
temperature of the products of combustion does 
not vary materially during short intervals of | 
time, the percentage of CO, by itself becomes a 
most reliable index to the greatest loss of all— 
the sensible heat energy wasted up the chimney. 


SAVINGS BY CONTROLLING CHIMNEY LOSSES IN A 
SMALL PLANT. 


As a typical example of what can be done to 
save fuel by the simple regulations 
of the percentage fo CO, it will un- 


_——— doubtedly prove of interest to com- 


pare the two CO, records, shown 
in the accompanying illustration, 
which were made at a small New 
England plant. A CQO, recorder 
was connected with the boilers and 
placed in the office of the chief 
engineer without the knowledge of 
the firemen. They knew, how- 


High, moderate and medium percentages of CO, are shown in the lower - ever, that a 24-hr. evaporation 


diagrams, 40%, 100% and 200% excess air being represented by the dif- 


ferent figures. 


test was to be conducted and were 
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instructed to utilize every effort to maintain 
the load during that period with the least 
possible amount of fuel. Although they 
worked hard to make a showing for them- 
selves the chart on the left shows that great 
. variations occurred in the percentage of CO, and 
that the average was quite low. After the test 
had been completed an auxiliary CO, indicator 
was placed at the boiler front for the firemen’s 
particular benefit. They were advised that an- 
other test of the same duration would be run, 
but that this time only two things would be ex- 
pected of them. They were to maintain the steam 
at the required pressure and keep the CO, as 
high as possible. Not having heard of CO, be- 
fore, the chief engineer simply pointed out the 
indicating column with a statement that it must 
be kept high and that the way to keep it high 
was to make the necessary adjustments of draft, 
thickness of firebed, etc. They were particularly 
instructed, however, to make only one change at 
a time in any adjustment, and then note the 
result; if the indicator went up they would know 
that the change was made in the right direction, 
and if it went down they would know the change 
was made in the wrong direction. They were 
allowed to use their own ingenuity and to manipu- 
late all furnace adjustments as they saw fit. They 
soon gained confidence and in a few days ex- 
pressed their belief that the proper ratio of air 
to fuel burned could be maintained by watching 
the CO, indicator and making adjustments ac- 
cordingly. The second evaorative test was there- 


$2000 


ei 
$300 A 
$3000 $400 = 
j $500 16 
$4000 15 
$5000 ai i e T“ 
$1000 13 
* 412 
iI 
$2000 10 
$10,000 X% - A 
&+$30Q00 _ g 
oe} > A 
K m a 8 
> a A 
o So00 
et -Ñ 7 
Of = 
7 $20,000 = 
S 5 6 
a T $10,000 
n 2 
$3Q000 e 
— N) S 
V Q 
O al 
Y + $40,000 » T $20,000 o 
J us 8 
< $50,000 ó 
O ' = + $ 39000 e 4 
z © 
2 +$50,000 = 
ao. 2 
$100, $80 
000 ooo 
A 8 G 


Chart Arranged to Show Stack Losses In Figures for 
Various CO, Conditions. 
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upon started, the chart on the right hand side 
showing the results. This record is consistently 
higher than the first and the percentage of CO, 
is comparatively free from irregularities. The 
actual test showed a saving of 9.9% made solely 


Charts Showing Records of CO, Taken in a Small Plant. 


Both charts were made under test conditions, the chart 
to the left being taken without the knowledge of the 
firemen and without their having any CO, guide. The 
chart to the right was made after the firemen had been 
provided for a short time with a CO, indicator. 


by the efforts of the firemen who had never heard 
of CO, before. Showings of this kind are being 
made repeatedly at hundreds of prominent and 
smaller plants throughout the country. 


_HEAT LOSSES THROUGH ELEC- 
TRODES OF SIX-TON FURNACE. 


Extracts from Paper Before American Electro- 
chemical Society Annual 
Convention. 


By M. R. Worrfe AND V. DE WYSOCKI. 


The accompanying data was taken during the 
testing of a six-ton Heroult electric steel furnace 
in operation at the plant of William J. Wharton, 
Jr., & Co., near Easton, Pa. The problem under- 
taken was to determine the heat loss of electrodes 
under actual working conditions. 

To measure the temperature a thermocouple 
of nickel and iron wire was used, the ends being 
twisted and fused together and connected with a 
voltmeter. The thermocouple was standardized 
by use of an electric muffle furnace in conjunc- 
tion with a standard platinum-iridium thermo- 
couple. The standard curve thus obtained was 
used for measuring the temperatures of the dif- 
ferent parts of the electrodes, the junction being 
pressed against the electrode by means of a pad 
of asbestos on the end of an iron rod. 

The six-ton furnace was provided with three 
electrodes, each 14.95 in. in diamieter, of ordinary 
amorphous carbon. In working up the calcu- 
lated heat flow, Hansen’s value for thermal con- 
ductivity was used—o.o16 calories per second 
per centimeter cube per degree centigrade. 

Each electrode was provided with a water- 
cooled ring immediately above its exit through 
the roof of the furnace and also with a water- 
cooled connection at varying distances above the 
roof of the furnace. 


Hear Losses ın COOLING WATER. 


The accompanying tests of each of the three 
electrodes, determining the amount of water sup- 
plied to each electrode and its rise of tempera- 
ture, enables us to calculate the electric energy 
represented by the heat in cooling water used by 
each electrode. — 
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The sum total of heat in the cooling water for 
the furnace is, therefore, 123.1 kw. Since 650 
kw. was supplied to the furnace, the total elec- 
trode loss is 18.7% of the power used. In order 
to separate the heat carried by the cooling water 


— 


TABLE SHOWING MEASUREMENTS TO OBTAIN 
ELECTRODE HEAT LOSS. 


Electrode. 1 2 3 
Temperature of incoming water, 

dir: O sonan ke er ETE 12 12 12 
Temperature of outflowing water, 

dak C nenwins Sa teks ards E 33.5 33 38.3 
Rise in temperature, deg. C..... 21.5 21 26.3 
Grams of water flowing per sec- 

ONG 5 ieee TE E E T hea ERO 427.8 427.8 427.8 
Calories: per BOCONG -issie 9,198 8,984 11,251 
BNOWACIS ADEOrDOd seii ea srias 38.4 37.6 47.1 


DATA TAKEN TO DETERMINE HEAT LOST TO 
LOWER COOLING RING. 


Electrode. 1 2 3 
Temperature difference, 

OO. O seek gle kd ase bole 156.7 138.0 188.0 - 
Thermal resistance of 

section of electrode.... 0.1095 0.1095 0.1095 
Calories heat flow........ 1,433.0 1,260.0 1,715.0 
KIOWA sede msi abaa 6.0 5.3 7.2 
Kilowatts for lower band 

(difference) av s<asvecds 32.4 32.3 39.9 


of the upper cooling band from that of the lower 
band (the cooling water passed in series through 
the two bands of each electrode), an attempt was 
made to measure the heat flow into the upper 
water-cooled connection by noting the tempera- 
ture of the electrode below this connection and 
above it at distances of 7.9 ins. apart and calcu- 
lating the heat flow through these sections. The 
accompanying table shows the data obtained. 

-It appears that a total of 18.5 kw. was ab- 
sorbed by the upper cooling contact holders, leav- 
ing 104.6 kw. absorbed in the lower water-cooled 
rings. A small amount of heat is radiated from 
the electrode between the upper-and lower cool- 
ing bands, but it is negligibly small in comparison 
with the heat carried off by the cooling water. 

In conclusion, we wish to point out the lack of 
satisfactory data for the heat conductivity of 
carbon electrodes of different diameters and at 
different temperatures. 


ELECTRIC-DRIVEN MERCHANT VES- 
SEL PLACED IN SERVICE. 


One Turbine-Driven Generator Supplies Power to 
Single Induction Motor Connected Directly 
to Driving Shaft. 


The Eclipse, the first electrically driven gen- 
eral-cargo merchant vessel in the United States, 
was placed in service in Jersey City, N. J., in 
October. It is also the first electrically propelled 
vessel owned by the United States Shipping 
oard, and is under charter to the American line 
of the International Mercantile Marine. It is a 
vessel of 11,868 deadweight tons, is 440 ft. long 
and has a beam of 56 ft. The boat was built by 
the Union Iron Works of San Francisco, and the 
electric machinery was manufactured by the 
General Electric Co., Schenectady, N. Y., and 
was installed by the Vulcan Iron Works, Jersey 
City, N. J. 

The propulsion machinery consists of a marine 
turbine-generator set and a three-phase induction 
motor, which drives the single propeller shaft at 
a speed of 100 r.p.m. There are also two steam- 
engine-driven, 125-volt, d-c. exciters, and control 
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Control Panel Installed on First Electrically Driven 
American Merchant Ship. 


equipment for maneuvering the ship. The tur- 
bine is of the horizontal Curtis type, operating 
normally at 3000 r.p.m., and was developed espe- 
cially for marine purposes. The governing sys- 
tem is so arranged that the turbine is controlled 
by a variable-speed hydraulic governor at speeds 
from 20 to 110% of normal. Further protective 
devices in the way of a centrifugal-type pre- 
emergency governor for controlling the speed up 


8000-Hp., Three-Phase Induction Motor for Driving 
Steamship “Eclipse.” 
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to 115% of normal, and a ring-type emergency 
governor for preventing the turbine from run- 
ning at speeds exceeding 125% of normal, are 
also provided. | 


DETAILS OF ELECTRICAL PROPULSION AND CON- 
TROL EQUIPMENT. 


The three-phase, 2300-volt generator is espe- 
cially designed for marine service, and incor- 
porates several features necessary to meet the 
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Narine Turbogenerator Set of Curtis Type, Rated at 
3000 Hp. 


particular requirements of the class of work 
which it is called upon to do. The stator con- 
sists of a one-piece cast-iron frame with openings 
in the top for ventilation, and a core built up of 
annealed segments of thin sheet iron of special 
material to insure low core loss, the segments 
being held in place by heavy cast-iron flanges at 
each end. 

Windings are built up of formed coils pressed 
from enameled cable, each turn consisting of rec- 
tangular copper strips in multiple. Eddy cur- 
rents are eliminated by the strips being well in- 
sulated from each other, and ventilation is pro- 


Wiring Dlagram of Important Circuits for Control and 
Operating of Electrically Driven Ship. 


(A) Single-conductor 1,250,000-cir. mil cable. (B) Two 


1,250,000-cir. mil cables. (C) Two-conductor 200,000-cir. 
mil cables. (H) Single-conductor 300,000-cir. mil cable. 
(J) Single-conductor 30,000-cir. mil cable for field of 
erciters. (K) Two-conductor 60,000-cir. mil cable to 
ventilator motor. 


vided by a centrifugal fan mounted at each end 
of the rotor. 

An induction motor rated at 3000 hp. and run- 
ning at a normal speed of 100 r.p.m., which gives 
a total reduction from turbine speed of 30 to 1, 
is used to drive the propellor shaft. Ventilation 
is provided by a separate motor-driven blower. 
The construction of the motor stator is similar 
to that of the generator stator. The rotor con- 
sists of a cast-iron spider keyed to the shaft on 
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which the rotor core is assembled, the winding 
being made of insulated copper bars. 

A water-cooled resistor and a control panel 
make up the control equipment. The water- 
cooled resistor, which is mounted on the top of 
the control panel, is inserted in the circuit when 
operating the motor at low speeds. The panel is 
made up of a structural-iron cell faced on one 
side by a sheet-steel plate upon which are mount- 
ed all the electrical instruments and the electric 
and speed levers for normal operation of the 
machinery, the two levers being mechanically in- 
terlocked to prevent improper starting and run- 
ning conditions. The electric lever moves the 
master controller, which, in twrn, energizes the 
contractors of the control group, the central 
group being normally operated by solenoids. 

-In addition to the speed and electric levers, 
there is a field register for regulating the gen- 
erator-field resistance and an auxiliary handle for 
operating a fused disconnecting switch in the 
control circuit leading from the 125-volt power 
supply to the master controller. There are also 
levers for connecting either exciter into the cir- 
cuits, two exciter resistors and levers for con- 
necting the blower and generator field to the ex- 
citer bus. 

If for any reason it became necessary or de- 
sirable to operate the control group manually, 
this may be accomplished by means of three levers 
mounted on the left side of the control panel. 
These levers are, from left to right, the register 
lever, the field lever and the reverse lever. 


JOINT MEETING OF ELECTRICAL AND 
MECHANICAL ENGINEERS. 


The “Long Day in the Steel Industry” instead 
of the “American Power Problem” as originally 
planned, will be the subject of a joint meeting of 
the New York section of the American Institute 
of Electrical Engineers, management and metro- 
politan sections of the American Society of 
Mechanical Engineers and the Taylor Society, on 
Friday evening, Dec. 3, at the Engineering So- 
cieties building, 33 West 39th street, New York 
City. 

Fred J. Miller, president of the American 
Society of Mechanical Engineers, will preside and 
the first report of a recent survey of “The Three- 
Shift System in the Steel Industry” will be given 
by Horace B. Drury, formerly in the department 
of economies, Ohio State University and recently 
with the industrial relations division, United 
States Shipping’ Board and author of “Scientific 
Management.” The “Point of View of the Manu- 
facturer” will then be presented, followed by a 
general discussion led by Robert B. Wolf, con- 
sulting engineer and vice-president-elect of the 
American Society of Mechanical Engineers. 


WESTERN ELECTRIC CO. RUSHING 
TELEPHONE SUPPLIES. 


In an effort to increase the output of telephone 
materials the Western Electric Co. has brought 
its organization up to the highest point in its his- 
tory. An increase in personnel has been accom- 
plished at each of its works, the number of em- 
ployes at its main factory at Hawthorne, near 
Chicago, passing the 22,000 mark recently. 
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EDITORIAL COMMENT 


Safe Christmas Decorations 


Christmas is coming on apace, and the elec- 
trical appliance manufacturers have already got- 
ten out their seasonal brochures and booklets 
with the snow and holly and Christmas tree upon 
them and the electrical gift featured as the 
supreme Christmas gift. Jobbers, dealers and 
central-station companies are already distributing 
their seasonal literature. Shop windows dressed 
in the Yuletide spirit will be seen everywhere 
before many weeks are gone, and the newspaper 
advertisements will teem with the motto of giving 
something useful — something electrical — this 
Christmas. 

Every Christmas season sees its tragedies and 
near-tragedies on account of fire. The cold 
weather is conducive to fires because of the 
greater need for heat and because of the greater 


difficulties of combating fires when they do occur. ° 


Every dealer, jobber, and every central-station 
company is serving humanity when they draw at- 
tention to the dangers of fire. In doing so they 
further, no less, the interests of the electrical 
industry. Each year Christmas trees laden with 
cotton snow, paper trimmings, combustible ma- 
terials and the naked flames of candles turn 
homes full of merriment into houses of mourn- 
ing. 

Everyone with the interests of humanity at 
heart, and everyone who would further the best 
interests of the electrical industry as a whole, 
will take steps now and from now on to advo- 
cate safe wiring and common-sense precautions 
and the use of the electric bulb in place of the 
naked flame, not only where Christmas trees are 
involved, but everywhere. 


The Power Plant at the Mine 


The recent labor situation in Great Britain, in 
which the railroad workers, freight handlers and 
allied trades threatened to go out on strike in 
sympathy: with the striking coal miners and so 
tie up the entire industrial life of the nation, is 
of very great interest to us here in America. 
Coal is as vital a part of our national life as it is 
the life of Great Britain. Our vast water powers, 
compared to which those of Great Britain are 
insignificant, can never take the place of coal. 
The movement toward nationalization of coal 
mines 1s going on within our. shores, although 
more insidiously, perhaps, than is the case across 
the sea. The problems of Great Britain today 


are our problems tomorrow, if not today. From 
their experiences we can profit. 

The power plant at the mine—not necessarily 
a superpower plant—would eliminate the railroad 
as a factor in fuel supply, also the railroad work- 
ers as a factor to be reckoned with during times 
of strikes. Low grade fuels, fuels high in ash 
and sulphur and of small sizes that now lack a 
market would immediately become of value, so 
turning to usefulness material that is now com- 
monly waste. Railroad facilities would be con- 
served and a link in our industrial chain—a 
source of weakness—would be eliminated. 

The power plant at the mine, or in close 
proximity thereto, is bound to come some day. 
When it does, however, the major problem may — 
not be that of transmission—potentials of 250,000 
volts are now considered commercially feasible ; 
nor of finance. The problem, at least in many 
instances, will be that of water. Any power 
plant requires plenty of water, and considerably 
larger quantities if operating condensing. The 
cooling tower and spray pond are feasible for the 
small plant, but they are out of the question for 
the really large plant of 150,000-kw. capacity or 
above, such as we are accustomed to consider in 
this country. 

Operating condensing will be necessary on the 
score of economy, and the problem of. obtaining 
water in sufficient quantity in both winter ana 
summer will be a difficult one in many cases. 
There is still another problem to be reckoned 
with, however. The water existing in proximity 
to coal mines is often quite corrosive. This 
means, of course, that under these circumstances 
boiler water must be treated continuously on the 
score of safety to the boilers. This in turn means 
that power plants will be forced to operate con- 
densing on the score of economical water treat- 
ment, regardless of the higher fuel economy. 

The large power plant at the mine is indeed 
desirable. It will hasten the day of railroad 
electrification, it will lessen the widespread dis- 
ruption that might come about through sympa- 
thetic strikes, and it will relieve the railroads 
from transporting fuels that are composed 
largely of useless material which must be hauled 
away after the useful portion has been burned. 
It will also make available for profitable use 
fuels now allowed to go to waste. But water— 
finding enough and conditioning it—rather than 
voltage, money or fuel will be the big probiem 
around many mines, 
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| THE WEEK’S NEWS 


Reports of Important Meetings, Developments and Other Happenings of the Electrical 
Industry and Its Allied Interests 


RATE INCREASE DISAPPROVED DUR- 
ING INVESTIGATION. 


The Public Service Commission or Pennsyl- 
vania handed down a decision Nov. 5 in a rate 
case of the Reading (Va.) Transit & Light Co., 
stating its disapproval of the increase in a rate 
while a complaint is pending or while an investi- 
gation is under way. The case at issue cevers a 
traction charge, but the ruling of the comnussion 
is designed to cover hght and power and other 
phases of utility service. In permitting the con- 
pany to modify a rate schedule, it says: 

“The commission looks with great disfavor 
upon mereases in rates made while it is investi- 
gating the reasonableness of an established 
charge. Where the commission has almost con- 
pleted its investigation and is about to render its 
decision, establishing the reasonable rate to be 
collected, the utility should not: disturb existing 
conditions by filing a new and inereased schedule 
of rates, and if the commission had the power, 
under the law, it would undoubtedly suspend such 
a schedule under such conditions.” 


UTILITY COMMISSIONERS MEET IN 
WASHINGTON. 


National Association of Railway and Utility Com- 
missioners Consider Pertinent Questions in 
Two-Day Convention. 


Regulation, safety requirements, private own- 
ership and service standards were among the 
topics discussed at the annual convention of the 
Nationa! Association of Railway and Utility Com- 
missioners held in Washington, D. C., Nov. 10- 
12. In his annual report, President Walter A. 
Shaw discussed the jurisdiction of state commis- 
sioners in railroad regulation, and urged the pro- 
tection of their constitutional rights. Politics 
should not be permitted to interfere with regu- 
lation, he said. 

The report of the committee on safety of oper- 
ation of public utility companies was devoted 
largely to electric utilities. Recent requirements 
for street railways were reviewed. The scope 
and history of the development of the National 
Electrical Safety Code were given:in consider- 
able detail, and it is expected that the fort!:com- 
ing addition will be found adequate and satis- 
factory. 

The report of the comniittee on public owner- 
ship and operation was outspoken in favor of 
private ownership with regulation as against pub- 
lic ownership without regulation. A round-table 
discussion of service standards and street-railwav 
problems was held. . 

In addition to the usual reports, the conven- 
tion listened to addresses by Judge George W. 
Anderson, Boston, and C. B. Aitchison of the 


Interstate Commerce Commission. Exercises 
were held on Armistice Day, Interstate Com- 
merce Commissioner Clark presiding. 

The following officers were elected for the 
ensuing year: President, James A. Perry, 
Georgia; first vice-president, Paul D. Jackson, 
Wisconsin; second vice-president, Dwight N. 
Lewis, Iowa; secretary, James B. Walker, New 
York, and assistant secretary, Leroy S. Boyd, 
Washington. The next annual convention will be 
held in Atlanta. 


LIGHTNING PROTECTION AND CON- 
DENSERS DISCUSSED BY A.I. E.E. 


Density of Arrester Installation and Shielding In- 
fluence of Trees and Buildings Shown to Be 
Important Factors in Circuit Protection. 


The 365th meeting of the American Institute 
of Electrical Engineers was held in Chicago, 
Nov. 12, under the auspices of the Chicago sec- 
tion and the protective devices committee, with 
the electrical section of the Western Society of 
Engineers participating. A meeting of the board 
of directors was held in the rooms of the Western 
Society of Engineers in the afternoon, and an 
informal reception and dinner was given at the 
City Club in the evening, a technical session 
being called to order following the dinner. 

Papers were presented by D. W. Roper of the 
Commonwealth Edison Co., Chicago; N. A. 
Lougee of the General Electric Co., Schenectady, 
N. Y.; C. T. Allcut of the Westinghouse Electric 
& Manufacturing Co., Pittsburgh, and V. E. 
Goodwin of the General Electric Co., Pittsfield, 
Mass. The paper by D. W. Roper reviewed 
and summarized the experiences of the Com- 
monwealth Edison Co. in protecting 4000-volt 
lines against lightning disturbances during the 
past five years. Data accumulated during this 
period was combined and segregated in various 
ways to bring out as clearly as possible the im- 
portance of the various factors in influencing the 
hazards of lightning. It was shown that only a 
few poles were destroyed each year by actual 
lightning strokes, the number being so small as 
to be of no importance whatever. However, dis- 
turbances resulting from lightning ‘discharges 
were shown to be quite common during the 
summer season, and the data presented indicated 
methods of minimizing the consequences of such 
disturbances. 


DIFFERENT Types oF LIGHTNING ARRESTERS 
Have EquaL MERIT. 


It was shown that, so far as the data went, 
there was but little if any difference in the merits 
of the various lightning arresters used by the 
company. One arrester of particularly low re- 
sistance appeared to have a slight advantage over 
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the others, but the superiority of this one type 
was not of sufficient importance, or sufhciently 
well demonstrated, to be considered as the main 
feature of the paper. An analysis of transformer 
and fuse burnouts in relation to the density of 
lightning-arrester installation brought out a quite 
definite feature of protection. The accompany- 
ing curve shows the relations found to exist be- 
tween the number of arresters installed per square 
mile and the percentage of transformer failures 
due to lightning. The dots on the curve repre- 
sent the conditions prevailing in each arrester 
district or area. In determining the shape of 
the curve representing all these points it was 
necessary to give weight to each point because 
of the varying actual numbers of transformers 
and arresters represented by each. Separate 
curves drawn in a similar manner, and represent- 
ing the various types of arresters, had the same 


.form as the composite curve, thus supporting 


the idea that the relative merits of the different 
types were about the same. 

In a discussion prepared by Dr. C. P. Stein- 
metz, and read by H. R. Summerhayes, it was 
pointed out that the effects of a lightning-stroke 
disturbance resulted in a race between trans- 
former-insulation resistance and lightning-ar- 
rester conductivity to ground. If the arrester or 
arresters on the circuit were of sufficiently high 
conductivity to release the stored up charge of 
electricity to ground before the transformer in- 
sulation failed, then the transformer would be 
protected. It was the opinion of Dr. Steinmetz 
that increased density of arrester installation 
would’ help in the protection of circuits. He 
called attention to the fact that Mr. Roper’s 
paper was based upon a vast amount of experi- 
ence, saying that it represented in all go,ooo 
hightning-arrester years. 

The screening effect of trees and buildings 
was brought up in a discussion prepared by J. L. 
Havden, Schenectady, N. Y., and read by N. A. 
Lougee. It was pointed out that this screening 
effect was so distributed in a system such as that 
in Chicago that it would add to the apparent 
beneficial influences of increased density of in- 
stallation. Great precision has been attained in 
the design of arresters, according to E. E. Creigh- 
ton, Schenectady, N. Y., who discussed points 
of design and construction. According to Mr. 
Creighton, the first arresters were built to take 
care of any one or several possible types of con- 
ditions that were thought might arise as a result 
of lightning discharges. Experience with these 
earlier types has pointed the way to improve- 
ments and to more economical types. This ex- 
perience has also revealed much of the nature 
of the disturbances that actually take place. It 
was said that the next steps in arrester develop- 
ment would probably be the perfection of com- 
pression-chamber types and the displacement of 
the present wooden boxes by porcelain-tube con- 
tainers. 


ECONOMIC PROBLEMS INVOLVED IN LIGHTNING 
PROTECTION. 


Low resistance, reliability and low cost were 
given as important points in lightning arrester 
construction by V. E. Goodwin, Pittsfield, Mass. 
He suggested that it might be advisable to install 
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a certain number of large arrester units at 

strategic points on a large system to serve as 
emergency equipment, taking care of disturbances 
too great for the smaller units. The question of 
the economic limits of increased lightning-pro- 
tection cost was brought up in a discussion by 
H. B. i ar, Chicago. He stated that in 1917 the 
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Curve Showing Relation Between Burnouts and 
Arrester Density. 


cost of lightning-arrester maintenance in Chicago 
was about five times the cost of transformer re- 
placements, with an average density of 190 ar- 
resters per square mile. By analysis of the 
curve showing the relation of density to burnouts, 
he showed that the sum of the costs of mainte- 
nance and replacements should have been about 
the same if a density of only 100 arresters per 
square mile had been employed. A density of 
128 would allow an arrester for each transformer 
in a fully built section of the city with a few 
additional ones for special assignment. Mr. Gear 
was of the opinion that the economic solution of 
the arrester problem would result in the selection 
of a density somewhere between 100 and 200 per 
square mile. However, questions of good service 
might justify some additional installations over 
those justified by the available cost records. Prof. 
Edward Bennett, Madison, Wis., stated that he 
believed the shielding effect of trees and build- 
ings to be fully as important as increased arrester 
density in protecting circuits. He said that there 
was considerable chance for error in assuming 
that added protection would be given, as indi- 
cated by the curves presented by Mr. Roper, by 
the addition of arresters without other conditions 
being changed as well. Further discussion was 
participated in by H. R. Woodrow, New York 
City, H. R. Summerhayes, Schenectady, N. Xa 
and Mr. Roper. 

“Life and Performance Tests of O F EETA 
ning Arresters” was the subject of a paper by 
N. A. Lougee of the General Electric Co. He 
showed illustrations of arresters of this type and 
various parts and circuits used with them. It 
was shown that arresters of this type had demon- 
strated their merits in actual service as well as 
in tests conducted to determine their life and per- 
formance under known conditions. Oscillograph 
curves presented with the paper gave an idea of 
actual voltage and current conditions resulting 
from various tests. In djscussing this paper, H. 
R. Woodrow, New York City, described actual 
operating experiences encountered. 

Lightning arrester spark-gap design was 


_ 


shown to be undergoing many changes in a paper 
by C. T. Allcutt of the Westinghouse Electric & 
Manufacturing Co. The combining of two gaps, 
one exposed and one partly or completely in- 
closed, with condensers and resistances to form 
a single unit, and called the “protected impulse 
gap,” was described at considerable length. This 
type of gap was said to possess several advan- 


tages, including uniformity and reliability of op- 


eration under severe weather conditions. 


Uses AND APPLICATIONS OF ELECTROSTATIC CON- 
DENSERS. 


Characteristics and applications of electro- 
static condensers were covered in a paper by 
V. E. Goodwin of the General Electric Co. Con- 
densers were shown to be-in use in telephone 
work, to produce high-frequency current, in con- 
nection with lightning-protection equipment, for 
yower-factor correction and for other purposes. 
Greatest stress was laid on the use of condensers 
for power-factor correction. It was shown that 
condensers were ideal in many ways for such 
service, their chief source of merit being econ- 
omy, ease of niaintenance and operation and cor- 
rect application. That is, condensers correct the 
difficulties of poor power-factor at the source 
and so save line and transformer capacity and 
losses as well as station capacity and losses. An- 
other advantage lies in the fact that small units 
can be installed—a condition often impossible 
or impractical with synchronous condensers. 

Discussion of the paper brought out a number 
of interesting applications, one of them being 
the protection of a submarine cable used in signal 
service. The idea of including a condenser as a 
part of each induction motor sold was suggested 
by H. R. Summerhayes, but he also pointed out 
the disadvantages of such a scheme and said 
that larger units serving several motors should 
prove more satisfactory. 

President A. W. Berresford, Vice-Presidents 
E. H. Martindale and C. S. Ruffner, and Secre- 
tary F. L. Hutchinson were in attendance at the 
dinner and meeting. President Berresford gave 
a short talk before the opening of the technical 
meeting. President F. K. Copeland of the West- 
ern Society of Engineers was also present and 
talked briefly after the dinner. 


DIRECTORS OF S. E. D. MEET IN NEW 
YORK CITY. 


Progress Made in Society’s Activities During Past 
Six Months Shown in Report Presented at 
Semi-Annual Meeting of Board. 


The activities of the Society for Electrical 
Development during the past six months were 
reviewed by General Manager James M. Wake- 
man in his report to the directors of the organi- 
zation at the semi-annual meeting of the board 
held in New York City Nov. 9. The proceedings 
were presided over by W. W. Freeman, presi- 
dent of the society. Mr. Wakeman pointed out 
the fact that since the first of the year 249 new 
members have joined the society, of which 86 
joined within the past two months. The repre- 
sentatives of the organization have visited the 
principal cities in 28 states and some of the 
larger cities of Canada. 
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The subject of the formation of local organi- 
zations to carry on the development work and 
their affiliation with the society was discussed. 
It was felt that the formation of these local 
electrical bodies is a move in the right direction 
and should be encouraged by the society. The 
society supplies the initial service, national in 
its character, which can be greatly enhanced by 
intensive local application through the local or- 
ganizations. A special committee was appointed 
to work out the plans for this phase of the so- 
clety's activities. 

Mr. Wakeman referred to the good work which 
is being done by the society's newspaper and 
magazine writers in bringing to the attention of 
the public at large not only the advantages of 
electrical service but the importance of the cen- 
tral station to the community it serves and the 
necessity for such communities giving to the pub- 


lic utilities the moral and financial support neces-., 


sary for their success and development. He also 
called attention to the work done in securing the 
co-operation of manufacturers to the extent of 
modifying their advertising copy, refraining from 
the use of scare headlines, alarming statements. 
etc., and reported that the manufacturers writ- 
ten on such subjects had replied expressing ap- 
preciation of the society’s interest in the matter 
and in a number of cases have agreed to modify 
their advertising copy in accordance with the 
society's request. 

Another phase of the work commented upon 
is the compilation of data in regard to electrical 
fires. The statistics so far compiled, covering 
the greater part of the United States, show that 
less than 3% of the fires in this country are 
caused by electricity and more than half the 
fires designated as electrical occur out-of-doors 
on poles, trolley-cars and other places, which 
would not properly come under the definition of 
electrical fires, thus showing only a trifle over 
1% of the total fires as being electrical in their 
origin. 

Henry L. Doherty, New York City, in recogni- 
tion of his services to the society, was appointed 
to serve as a director to fill a vacancy existing on 
the board of directors among the representatives 
at large. George Weiderman, Brooklyn, N. Y.. 
was appointed by the board of directors to serve 
the unexpired term of Ernest McCleary, who has 
resigned after having served the society in the 
capacity of director from the time of its organi- 
zation, 

General Manager Wakeman reported that the 
“Electrical Christmas Campaign” now being con- 
ducted by the society 1s being so thoroughly par- 
ticipated in by the industry that already more 
money has been received for the Christmas dis- 
play material, booklets, etc., than was received 
during Christmas campaigns held in previous 
vears. 


INCREASE SHOWN IN WESTING- 
HOUSE BUSINESS. 


The Westinghouse Electric & Manufacturing 
Co. has announced that its sales billed during the 
six months’ period from April t to Sept. 30. 
1920, amounted to $78,771,675. The sales billed 
during the previous year ending March 31, 1920. 
totaled $136,052,092, indicating that the current 
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vear’s business will be in excess of last year’s. 
The gross income for the six and 12 months’ 
periods mentioned was $8,164,875 and $160,801,- 
164, respectively ; interest charges, $751,852 and 
$1,594,823, and net income available for divi- 
dends, etc., $7,413,023 and $15,206,341. The cur- 
rent assets on Sept. 30, 1920, were $128,630,880, 
which compares with $101,896,951 for March 31, 
1920, while the current liabilities were practically 
the same for the two dates, viz., $31,000,000 in 
round figures. The $30,000,000 issue of 7%: gold 
bonds recently put out by the company (subject 
to the favorable action of the stockholders at 
the meeting Nov. 18) has all been sold. 


INDICTMENT AGAINST UTILITY COM- 
PANY DISMISSED. 


Judge Mayer in United States District Court Hands 
Down Decision Favorable to Brooklyn 
Edison Co. in Coal Case. 


On Oct. 4 indictments were voted against the 
Brooklyn Edison Co., charging it with hoarding 
coal and of violating the Lever act. Last week 
in the United States District Court, Judge Julius 
M. Mayer, after hearing arguments sustained the 
demurrer against the indictment brought by the 
Department of Justice against the Brooklyn Edi- 
son Co. and other defendants, dismissed the in- 
dictment on the ground that section 6 of the 
amendment of 1919 to the Lever act was not 
intended to apply to corporations such as the 
Brooklyn Edison Co. Decision was reserved 
upon the concurrent motions to also‘ dismiss in- 
dictments charging conspiracy and fraud in the 
case of priority orders issued by the Interstate 
Commerce Commission. That charge involved 


‘not only the Brooklyn Edison Co., but also Wal- 


ter F. Wells, vice-president and general manager, 
and Harry P. Wood, formerly operating engineer 
of the company. Judge Mayer, in sustaining the 
demurrers insofar as they applied to the Brooklyn 
Edison Co., said: 


“Passing on the constitutional questions raised, this 
indictment cannot stand unless defendant is one of those 
prohibited under section 6 of the so-called Lever act 
from doing the acts there denounced. The defendant 
is not a wholesaler, retailer or other dealer in coal, nor 
is it a manufacturer within the meaning of section 6. 
Defendant is a public utility corporation engaged in 
the manufacture, production and sale of electric light 
and power. It is a matter of common knowledge that 
the business of such corporations is subject to regula- 
tion by public service commissions or similar bodies. 
Such corporations are not in the same situation as un- 
controlled private corporations or individuals. They 
owe a duty to the community to furnish light and 
power adequately and without cessation, so far as 
practicable. 

“To perform this dutv they need coal and exigencies 
and contingencies must be foreseen. I am of the opin- 
ion that Congress never intended that this discretion 
should be controlled or interfered with by this act, 
particularly in view of the many regulatory statutes, 
national and state, which relate either to public utility 
corporations or carriers, interstate or intrastate. Fur- 
ther, the phrase ‘public utility corporations’ is well 
known both colloquially and technically. If Congress 
had intended to apply section 6 to public utility corpo- 
rations it could have so stated in simple language. 

‘But there is an even broader reason ‘manufacturer’ 
does not refer to corporations like defendant. The 
furnishing of light and power was vital to the country 
during the war. No one could foresee what might 
happen or be needed. It was the duty of a light and 
power public utility corporation to prevent so far as 
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possible the shutting down or suspension of the service 
of light and power. Congress undoubtedly realized that 
it would interfere with and possibly impair the useful- 
ness of such corporations as defendant if they were 
left at the mercy of section 6 instead of subject to the 
regulation of the appropriate regulatory bodies. I am, 
therefore, of opinion that section 6 clearly does not 
apply to this defendant. There are other reasons 
which support the view that the indictment fails to set 
forth allegations sufficient to charge a crime, but these 
it is unnecessary to discuss. Demurrer sustained and 
indictment dismissed.” . 


GENERAL ELECTRIC ISSUES ADDI- 
TIONAL STOCK. 


Directors of the General Electric Co. at a 
meeting in Boston, Nov. 12, authorized the issu- 
ance of $27,500,000 additional stock, which will 
be offered to stockholders at par at the rate of 
one share of new stock for every five shares of 
old stock held. The company now has outstand- 
ing about $138,000,000 in stock, on which it pays 
8% per annum in cash and 4% in stock. Sales 
billed for the current year will approximate 

270,000,000, according to a statement given out 
in connection with the new stock offering. This 
compares with average sales billed for the last 
five years (November-December, 1920, esti- 
mated) of $212,000,000 and $88,407,000 for the 
previous five years. The proceeds of the stock 
offering will be used for additional working capi- 
tal necessitated by the large increase in the com- 
pany’s business. 


CENTRAL STATIONS FOR RADIO COM- 
MUNICATION. 


E. F. W. Alexanderson Presents Interesting Paper 
Before Joint Meeting in New York City— 
Liebmann Memorial Prize Awarded. 


The Institute of Radio Engineers and the New. 


York Electrical Society were treated to an inter- 
esting paper on “Central Stations for Radio Com- 
munication” by E. F. W. Alexanderson, chief 
engineer, Radio Corp. of America, at a joint 
meeting of those organizations held in the Engi- 
neering Societies Building, 33 West 39th street, 
New York City, Wednesday evening, Nov. 10. 
In his paper the author showed the close con- 
nection between electric power engineering and 
modern radio engineering and how the generally 
established principles of alternating-current pow- 
er technique applies to the radio technique almost 
without change, although the number of alterna- 
tions per second in the latter is about one thou- 
sand times as great. Such devices as the “mag- 
netic amplifier,” a remarkable instrument whereby 
the feeble energy of the human voice is vastly 
increased, and the three-electrode vacuum tubes 
for radio reception were described. The design 
of transmitting equipment was compared with 
the design of the usual alternators and power 
plants of electrical transmission. The main prob- 
lems encountered in the development of the radio 
central station were presented and an account of 
The great station on Long 
Island, now under construction by the Radio Corp. 
of America for communication simultaneously 
with various points in Europe, South America 
and the Orient, was described and illustrated. 
This most recent development in radio engineer- 


Loa 


814 ELECTRICAL REVIEW Vol. 77—No. 21. 


ing enables the flexible use of antennas and alter- 
nators in such fashion as to concentrate the trans- 
mission energy on-those circuits which most re- 
quire it. 

Previous to the presentation of the paper, the 
Liebmann memorial prize for 1920, being the in- 
come on a fund of $10,000, for the greatest con- 
tribution in recent years to the art of radio com- 
munication, was awarded to Roy A. Weagant, 
consulting engineer, Radio Corp. of America, for 
his work in the development of methods of re- 
ducing the influence of atmospheric disturbances 
in radio reception. 


COMMITTEES APPOINTED BY EMPIRE 
ASSOCIATION. 


At a meeting last month of the executive com- 
mittee of the Empire State Gas and Electric As- 
sociation the following committee chairmen were 
appointed: Electric production committee, E. P. 
Peck, Utica Gas & Electric Co., Utica, N. Y.; 
electric distribution committee, H. W. Watt, 
Westchester Lighting Co., Mt. Vernon, N. Y.; 
electric meter committee, Edgar B. Stevens, 
Municipal Gas Co.; commercial committee, I. 
Lungaard, Rochester Gas & Electric Corp., 
Rochester, N. Y.; committee on rural service, 
Bert H. Shepard, Iroquois Utilities, Inc. The 
advisory rate committee consists of F. B. Steele, 
Utica Gas & Electric Co., Utica, chairman; C. A. 
Graves, Southern New York Power Co., Walton, 
N. Y., and H. O. Palmer, Empire Gas & Electric 
Co., Auburn, N. Y. 


WAGE FACTOR IN PUBLIC UTILTY 
OPERATING COSTS. 


Illinois Committee on Public Utility Information 
Points Out Relationship Between Wages and 
Rates for Central-Station and Other Services. 


Wages directly or indirectly now constitute ap- 
proximately 85% of the cost of producing electric 
transportation and communication services and 
are the governing factor in what the public pays. 
Not only have there been big advances in wages 
of utility company employes, necessitated because 
of the higher living costs, but also in every other 
industry with which the service companies do 
business, and these increases have been passed on 
in the higher prices of all commodities purchased 
by the companies. The close relationship between 
wages and rates for utility services is pointed out 
in an analysis of the situation by the Illinois 
Committee on Public Utility Information, which 
makes the following statement: 

In any discussion of rates of service companies the 
question of wages must be given first importance. The 
utility industry has no control over wages, for the wage 
increases granted in every other industry are equally as 
much a governing factor. The utilities must compete 
with the wages paid by other industries in order to re- 
tain their employes. Their employes must have such 
pay as enables them to meet present living costs. The 
companies must have prices for their services such as 
will enable them to pay the high prices for commodities 
used in producing service, and these costs are in large 
measure resultant from the higher wage scales. 

Wages of the 143,000 employes who produce the pub- 
lic services in Illinois have been increased an average 
of 96%, and in many individual cases the advance has 
been much greater. Of the prices the utilities pay for 


coal, oil, steel, copper, wood and the countless other 
items, no less ‘than 60 to 80% is a labor charge. 

Increases in wages at the coal mines, the ore mines, 
the steel miils, the copper mills and refineries, to rail- 
road employes necessitating higher freight rates, and in 
the countless other industries having to do with pro- 
duction, have been passed on to the utilities in the forn: 
of higher commodity prices. If the utilities were not 
able to increase their rates to customers and at least 
partially absorb these wage advances, production ot 
transportation, communication, power, heat and liit 
would necessarily have to cease. 

In spite of the ‘difficulties arising from the wage prob- 
lem, the service companies appear to have handled the 
situation better than any other industry. This is at- 
tested by the fact that in spite of the wage aavancs:; 
all along the line, the utilities in Illinois have incre ased 
service prices to their customers an average of but ji Ce 
on electric rates and 35% for telephone service, the 
companies absorbing the greater burden through econo- 
mies in production, These are the smallest advances 
noted in prices of any commodities of general use 
over the war period. 


WASHING MACHINE MANUFACTUR- 
ERS DISCUSS PROBLEMS. 


Methods of distribution and intensive selling 
formed the principal topic at a meeting of* the 
American Washing Machine Manufacturers’ As- 
sociation, held in Chicago last week. The discus- 
sion emphasized the point that the labor, time and 
money-saving qualities of the electric washing 
machine should make it unaffected by any slump 
in the condition of the retail market, and plans 
were advanced for impressing jobbers and deal- 
ers as to this point. The meeting was well at- 
tended, adjournment being made to a regularly 
scheduled meeting in January. 


FIRE PROTECTION ASSOCIATION TO 
MEET IN SAN FRANCISCO. 


The twenty-fifth annual meeting of the Na-’ 


tional Fire Protection Association will be held at 
San Francisco June 14-16. The program coin- 
mittee of the organization is conferring with the 
railroads respecting rates and routes ::nu an early 
announcement of these items will be made. It 
has been decided by the executive committee to 
create a committee on protection against light- 
ning, a subject previously handled by the com- 
mittee on signaling systems. 


COMING CONVENTIONS. 


Jovian Order. Annual convention, St. Louis, Nov. 
25-26. Headquarters, American Hotel Annex. 

Indiana State Electrical Contractors and Dealers’ 
Association. Annual meeting, South Bend, Ind., Dec. 
T ae Ii. Shumaker, 902 South Michigan street, Soutlr 

end. 

American Institute of Chemical Engineers. Winter 
mecting, New Orleans, La., Dec. 6-9. Headquarters, 
St. Charles Hotel. Secretary, John C. Olsen, Polytechnic 
Institute, Brooklyn, N. Y. 

Illinois State Electric Association. Annual conven- 
tion, Chicago, Dec. 9. Headquarters, Hotel La Salle. 
Secretary, R. V. Prather, Springfield, II. 

National Council of Lighting Fixture Manufacturers. 
Annual convention and lighting fixture market, Elm- 
wood Music Hall, Buffalo, N. Y., Feb. 14-19. Secretary, 
Charles H. Hofrichter, 8410 Lake avenue, Cleveland. 

National Fire Protection Association. Annual con- 
vention, San Francisco, June 14-16. Secretary, Franklin 
H. Wentworth, 87 Milk street, Boston. 

American Institute of Electrical Engineers. Annual 
convention jointly with the Pacific Coast Convention. 
Salt Lake City, Utah, June 20-25. Secretary, F. L- 
Hutchinson, 33 West 39th street, New York City. 
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COMMERCIAL PRACTICE 


New-Business Methode, Policies, Rates and Kindred Central-Staticn Matters for the 
Man Engaged in Selling Electricity 


FINANCIAL SIDE OF UTILITY PRE- 
SENTED TO INVESTOR. 


In connection with its recent offering of first 
preferred 6% stock, the Pacific Gas & Electric 
Co., San Francisco, gives details regarding its 
growth and earning capacity. It is stated that 
the company supplies every-day necessities and 
its business 1s, therefore, inherently stable and 
has increased in every single year of the com- 
pany's history, regardless of fluctuating zeneral 
business conditions. A gain of 384,220 con- 
sumers 1s shown in the past 13 years, and during 
the same period the gross business has increased 
from $11,342,140 to $32,038,038. Its organiza- 
tion consists of 6500 trained employes, a large 
number of whom are also stockholders. less 
than six and a half years ago, when the ccm- 
pany originated the idea of disposing of its stock 
to as large a number as possible of its con- 
sumers and other residents of the territory 
served, its stockholders numbered 2898. On Oct. 
15, 1920, there were 10,825 owners of this stock, 
an increase of 274%. 


SELLING ELECTRICAL APPLIANCES 


IN A SMALL COMMUNITY. 


Central-Station Company’s Experience Outlined in 
Paper Presented Before Empire State Gas and. 
Electric Association. 


By H. K. STEIN, 


Superintendent, Genesee Light & Power Co., 
Batavia, N. Y. ; 

From the organization of the Genesee Light & 
Power Co. in November, 1909, until June 3o, 
1916, we maintained a merchandising and wiring 
department. From 1909 until July, 1912, these 
departments were operated at a loss; after that 
date a small profit was made, reaching $1000 
during the last half year of operation. 

Before abandoning this business, we endeav- 
ored to consider it from all angles; and in. order 
that the proper perspective may be had, a brief 
history and statement of conditions should be 
given. Our company purchased in 1909 the 
assets of the defunct Genesee County Electric 
Light, Power & Gas Co., securing at that time a 
line of merchandise more suitable for a museum 
than a show case. We disposed of this at a spe- 


- cial sale and started with a complete line of new 


heating appliances, gradually adding vacuum 
cleaners, washing machines, fixtures, etc. In 
I9II we moved into our new office building, 
where space was reserved for store and display 
purposes. 

At this time there were in Batavia two con- 
tractor-dealers, neither of whom would speak to 
the other. We made repeated efforts to bring 
them.together, but without success. One of these 


contractors even refused to come to our office 
under any pretext, claiming unfair competition 
and all of the old-line petty jealousies with re- 
spect to ourselves and the other contractor. 


STIMULUS GIVEN TO WIRING OF OLD RESIDENCES 
FOR ELECTRIC SERVICE. 


Up to the time we took over the business, 
there had never been an old house or apartment 
in our territory wired, the new business having 
been developed along the lines of least resistance. 
We realized that the public needed to be edu- 
cated to “do it electrically,’ so determined in 
our wiring business to confine ourselves entirely 
to the wiring of old houses. We advised the con- 
tractors to this effect, and turned over to them 
all other classes of wiring. This proposition 
helped break down some of the ill-feeling and 
after a few months both contractors were friendly 
to us but not to each other. We had made some 
progress in co-operation and by the end of the 
first year had also made some progress in the 
wiring of old houses. , 

In the same manner that wiring of old houses 
had not been developed the sale of appliances 
had been neglected, and we soon found that com- 
petition with 35-cent natural gas was no idle 
play. Again it was a question of educating the 
public. We set about this by newspaper and bill- 
board advertising, manufacturers’ displays, mov- 
Ing-picture shows, and public and private demon- 
strations. In the end, we were to a certain meas- 
ure successful. We sold the apparatus, 

Everything said thus far would indicate that 
we were successful in our merchandising and 
should have continued our store, but other con- 
ditions prevailed We operate in the western part 
of Genesee county, and served in 1009-1915 in 
addition to the city of Batavia, one village and 
the miming interest in three towns. Our terri- 
tory was not thickly settled and the amount of 
business to be done was limited. 

GAINS 


MADE BY CO-OPERATING Wirin Con. 


TRACTOR-DEALERS. 


We had the patronage of a large percentage of 
our best customers, and, as a result, the con- 
tractor-dealers were not getting their share of 
the business. We realized this and saw that 
three stores could not well exist in the community 
of 1200 meters. We discussed the situation with 
the dealers who had by this time come to find 
that “the other fellow” was a pretty good chap. 
They both told us their plans, both were trying 
to figure a way to open a store on the main 
street and put in a better and more complete 
line, and both were hesitating on account of our 
competition. We saw that their situation was a 
real one and further realized that whereas with 
us the store was a mere side issue, with them it 
was the entire thing. Therefore the proposition 
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to be faced was: Would it be better to have twe 
first-class electric stores, or three second or 
third-class stores? We had faith in the dealers. 
We decided to go out of business, and made the 
announcement to them in the autumn of 1915 
that we would close our store June 30, 1916, 
provided they had made good their promises to 
establish real stores. 

Ly June, 1916, both dealers had opened new 
stores, both were well equipped and by agree- 
ment they took over our stock; thus we were 
no longer sellers of merchandise. Our sales or- 
ganization was put to work developing our terri- 
tory, turning over the wiring business to the 
contractors, and the contractors themselves put 
on solicitors so that in the end we had them 
working for us as well as working with us. We 
have never lost interest in the sales of appli- 
ances, we advertise the use of devices, show 
dealers display material on our floor and co- 
operate with the electric shops in all their sales 
efforts. 


Merriop ADOPTED IN EXTENDING ELECTRICAL 
APPLIANCE SALES. 


The question will probably be asked, have the 
electric shops pushed the sale of appliances? Let 
me illustrate: In 1917 a two-weeks’ campaign 
sold 65 flatirons and 102 toasters for one dealer, 
and 30 flatirons and 25 toasters for another. In 
a five weeks’ vacuum-cleaner campaign in 1918, 
one dealer sold 107 cleaners and the other dealer 
on the force of the campaign sold 26 in the same 
period 


In the year 1918 a new electric store was 


opened by a former employe of the power com- 
pany, and in 1919 the oldest hardware firm in 
the city announced the opening of an electrical 
department. One of the original contractor- 
dealers purchased a new store, remodeled it and 
now conducts as an attractive and up-to-date elec- 
tric shop as can be found in any city of like size. 

The sale of appliances in 1g19 from three of 
the four stores includes the following: 387 flat- 
Irons, 95 toaster stoves, 45 grills, 23 percolators, 
106 vacuum cleaners, 46 radiant heaters, 35 wash- 
ing machines, 22 sewing machines and Ig heat- 
ing pads. 

Since 1915 we have extended our lines to in- 
clude four villages and the rural population in 
parts of six towns. In most of the villages we 
have induced the leading hardware merchant to 
take on electrical devices and do electric wiring. 
In March of this vear we sent invitations to the 
dealers in our territory asking them to come to 
Batavia for a conference. We had representa- 
tives from ten firms, and as a result of the meet- 
ing we now have the Genesee County Electrical 
Contractors’ Association. The association meets 
semimonthly and harmony reigns in the con- 
tracting field. 

Do not think from the foregoing that we have 
had an easy proposition in securing the co-opera- 
tion of the various contractor-dealers. At times 
we have almost despaired of success and have 
had doubts as to whether or not we had really 
pursued the right policy. Some time ago I had 
occasion to take a vacation trip by automobile 
through New York state. and while en route 
stopped and visited the electric company in al- 
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most every town. In but few of these I made 
myself known. The result of my observation 
was that I believe the Genesee Light & Power 
Co. has pursued the right policy in abandoning 
its store and devoting its efforts to the co-opera- 
tion of the existing contractor-dealers. ` 


MERCHANTS HEAT AND LIGHT CO. 
BELIEVES IN GOOD WILL. 


House Organ Used to Show Value of Courtesy and 
Service in Utility Company’s Dealings 
With Its Customers. 


In the November issue of The Flash, published 
by the Merchants Heat & Light Co., Indianopolis, 
Ind., appears an article on “Good Will,” by John 
W. McCardle, vice-chairman, Indiana Public 
Service Commission. The company believes in 
good will and wants to so conduct its affairs as 
to create a favorable impression on its customers. 
The article by Mr. McCardle was pub‘ished in 
the house organ in order to call attention ot 
employes and friends of the company to the 
value of courtesy, service and “good will.” The 
article follows: 


“The business man of today realizes more fully than 
ever before the necessity of cultivating the friendship 
and good will of the public. This principle is well 
illustrated in the relationship between the public utili- 
ties and their patrons. - In this field no distinction ob- 
tains in the attitude of the public utility towards its 
many patrons. 

“Because of the abnormal conditions that prevail to- 
day—conditions brought about by the world war— 
public utilities are having great difficulty in the opera- 
tion of their plants and in serving the public. While 
there is a spirit of toleration existent the public has not 
realized, nor does it realize now, the multitude of prob- 
lems with which the public utility is confronted. Re- 
gardless of difficulties, the opinion is growing more 
and more current that courteous and efficient service 1s 
more necessary than ever before. 

“Courtesy and efficient service are more necessary in 
the public utility field than in the field of private busi- 
ness, for the reason that where monopoly prevails the 
public has no choice but to accept the service and this 
feeling of helplessness has never operated to make the 
public more generous toward the public utility than 
toward an ordinary private business enterprise. 

“In my experience as a member of the Public Service 
Commission I have seen a bad feeling develop between 
the public utility and its patrons in several instances 
because there was wanting within the management of 
the utility a proper consideration for the rights of the 
public and of the duties of the public utility to its 
patrons. 

“It is apparent that the unrest and discontent growing 
out of the world war have imposed serious burdens 
upon the public utilities, burdens which especially have 
affected their service. At the same time higher and 
higher rates made necessary by the increased cost of 
materials and labor have tended to arouse a spirit of 
resentment. This situation has made increasingly dit 
cult not only the problem of the public utility, but of 
the regulatory body charged with the duty of fixing 
rates and maintaining service. 

“On the whole, a friendly attitude toward the public 
is the best antidote for this resentment. It will do more 
than anything else to establish the notion that the 
public can no more get along without the public utility 
than the public utility can get along without satisned 
patrons. It will mitigate the feeling against increasing 
rates and a lower standard of service which has been 
unavoidable in this period of stress. 

“After all, the public will be reasonably well satisted 
if it is made to feel that the public utility is doing all 
in its power to give good service without exacting more 
than is fair in payment for the service. Intelligent 
management and intelligent co-operation only will ac- 
complish this end.” 
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+ OPERATING PRACTICE 


Methods and Problems Embracing Operation and Installation of Power-Plant Equip- 
ment and the Distribution of Electrical Energy 


TESTING MOTORS FOR ELECTRICAL 
INPUT. 


Wattmeter Required to Test Alternating-Current 
Motors, But Volt-Ammeter Method May Be 
Used on Calibrated Motors. 


In determining the efficiency of a motor it is 
necessary to measure the input of electrical 
power and also the output of mechanical power. 
The ratio of these two quantities is equal numeri- 
cally to the efficiency of the motor for the par- 
ticular load at which the measurements are made. 
The output in mechanical power can be meas- 
ured by means of a prony brake, by absorption 
of the power through a generator connected to 
the motor, or by other convenient means. Meas- 
urements of the input to a calibrated motor are 
made for the determination of the characteristics 
of stock generators and other equipments such 
as reducing gears, etc. When the input to a 
motor is to be measured for such purposes it is 
essential that the measurements be taken’ cor- 
rectly in order to avoid erroneous results. The 
accuracy of all tests obviously depends upon the 
accuracy of the instruments, and care should be 
taken in selecting and reading the instruments if 
correct results are to be obtained. 

The method of measuring the input of a single- 
phase motor of any type is shown in Fig. 1, the 
ammeter, voltmeter and wattmeter being con- 
nected as indicated. The ammeter measures the 
current through the motor, the voltmeter meas- 
ures the voltage across the terminals of the 


Fig. 1.—Diagram Showing Method of Testing Single- 
Phase Motor. 


motor, and the wattmeter the total power input 
to the motor. With the connections as shown 
the wattmeter would also measure the slight 
losses in the voltmeter and the potential coil of 
the wattmeter, but for motors of 0.25-hp. and 


larger this loss is so small that it may be neg- 


lected. The power-factor may be calculated by 
dividing the true watts as indicated by the watt- 
meter by the product of the volts and the am- 
peres. 

The approximate load on a three-phase motor 
may be determined by measuring the current in 


Fig. 2.—Diagram Showing Voit-Anmeter Method of Test- 
ing Three-Phase Motor. 


one of the three lines and the voltage across one 
phase using connections as shown in Fig. 2. If 
the voltage and current are approximately equal 
to the values shown on the nameplate of the 
motor, the motor is carrying approximately full 
load. If the current is much greater than that 
shown on the nameplate, the motor is overloaded. 
This method is exceedingly convenient if a watt- 
meter is not available, although it does not deter- 
mine the efhciency or power-factor of the appa- 
ratus. It gives fairly accurate results, providing © 
the three-phase voltages are well balanced. In 
cases where the voltages across the three phases 
vary appreciably the ammeter should be placed 
in each of the three lines and the average current 
used in determining the load. In cases where a 
motor is very lightly loaded and the voltages of 
the different phases vary 2 or 3% the current in 
the three wires may vary 20 to 30%. This 
method of testing three-phase motors is suitable 
only for cases where the actual power input is 
not desired, but where current values and voltage 
are of importance. A wattmeter must be used 
in all cases where power input is desired unless 
the particular motor in question has been tested 
previously, using a wattmeter, and the input in 
watts recorded for various values of current 
and voltage. 


LIFE OF CONDENSER TUBES BEING 
INVESTIGATED. 


A joint investigation of the life of condenser 
tubes, with a view to determining the possibilities 
of utilizing calorized copper tubes for condenser 
purposes, has been undertaken by the General 
Electric Co., Schenectady, N. Y., and the Dia- 
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mond Power Specialty Co., Detroit, Mich. 
Calorizing has proved its value in preventing 
oxidation of soot-blower units, pyrometer pro- 
tection tubes and other equipment at points of 
high temperature, but it is not generally known, 
however, if calorizing has been utilized success- 
fully as a means of preventing corrosion. 

Information is desired from engineers engaged 
in both stationary power-plant and marine work 
regarding the service being obtained from con- 
denser tubes. In order to be of value, the re- 
ports sent in should contain as specific. data as 
possible in the following points: (a) Metal of 
which tubes are made, (b) size and length of 
tubes, and (c) life of tubes. Communications 
should be addressed to Robert June, Diamond 
Power Specialty Co, Detroit, Mich. 


LARGEST TRANSFORMERS BUILT FOR 
SERVICE IN PITTSBURGH. 


The four largest transformers in the world, 
each of which has a capacity of 23,600 kv-a., or 
35% greater than any single-phase transformer 
heretotore constructed, were recently completed 
by the Westinghouse Electric & Manufacturing 


Co., East Pittsburgh, Pa, and shipped to the ° 


Cheswick station of the Duquesne Light Co. 
The transformers will be arranged at this station 
in one bank of three, with one spare for use on 
occasions of necessity. They will step up the 
output of a three-element 70,000-kv-a. steam- 
turbine set from the generating voltage of 11,500 
to a transmission voltage of 665,000. Provision 


Largest Single-Phase Transformer—To Be installed at 
Cheswick Piant of Duquesne Light Co. 


is made so that when this generating station 
reaches its ultimate capacity the transmission 
voltage may be increased to 132,000. This will 
‘be necessary because of the great amount of 
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energy which will ultimately be generated at 
the station. 

Each of the transformer tanks has a diameter 
of nearly 10 ft. and is approximately 16 ft. high. 
With the bushing in place the total height 1s 
over 22 ft. measured from the wheels of the 
truck upon which the tank stands to the tip of 
the bushings. Each of the transformers weighs 
63 tons when filled with oil, there being some- 
thing over 18 tons of special high-grade oil re- 
quired for each transformer. 


ESTIMATING OIL CONSUMPTION OF 
TURBOGENERATOR SETS. 


The amount of oil used by a turbogenerator 
will depend upon its size, the attention given it, 
the kind of oiling system used, the condition of 
the oiling system, etc. However, in the average, 
an estimate of oil consumption may be based on 
the size of the machine and on the time of opera- 
tion. Figures based on the operation of 108 tur- 
bogenerator sets were given in a recent issue of 
the Atlantic Lubricator. These figures give the 
probable consumption of oil as 0.3 gal. for each 
10,000 kw-hrs. of operated capacity. That is, if 
two 3000-kw. units were operated for 100 hrs. 
per week, the oil consumption would be estimated 
as follows: Oil consumption = (0.3 X 2 X 
3000 X 100)/10,000 = 18 gals. per week. 

Of course, the actual consumption of oil may 
vary somewhat from the estimated figure, but 
variation indicates operating conditions different 
from the average. If much less oil is used than 
the amount indicated as required, it is an evi- 
dence that the oiling system is in good condition. 
If much more oil is used than the estimate indi- 
cates for the average, attention should be given 
to pumps, lines, filters, containers, etc., in the oil- 
ing system to locate the point or points of loss. 
Oil may be lost out of bearings or may be thrown 
away by an ineffective filtering system, and losses 
such as these should be found and corrected if 
they exist. In all problems of lubrication it 
should be remembered that oil is used to reduce 
friction and so save power, and oil economy that 
does not permit of proper and complete lubrica- 
tion is not real economy but waste. 


SUGGESTIONS FOR GUIDANCE OF 
FIREMEN AND HELPERS. 


Duties and Good Practice Outlined in Paper Before 
New England Water Works 
Association. 


By Dow W. Gwinn. 


Upon coming on watch the fireman should im- 
mediately observe the steam pressure, water level 
in boilers and general conditions, and should 
blow down all water columns to be sure they are 
working properly. All coal and ashes should be 
weighed, and the time of coal loadings entered 
upon the report sheet, the back weighing to be 
made at the end of each shift and the back weight 
charged to the fireman coming on duty. 

After the boilers have been cleaned and in ser- 
vice four days they should be blown down once 
each day at about 8 or g o'clock in the morning. 
The engineer on watch should be called at this 
time, the extent and method of blowing down 
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being subject to his approval. Flues should be 
blown twice each day, on the first and second 
shifts, as soon as convenient after the new fire- 
man comes on duty. 

Defects in any boiler, steam pipe, feed pump 
or other apparatus in the boiler room should be 
reported at once to the engineer on watch, and 
in the event of heavy call for steam if the 
fireman thinks he cannot hold steam with the 
boilers in use he should report to the engineer 
at once. 

Although it is not intended to lay down any 
hard and fast rule for firing, nor to discourage 
individual method if such method can be shown 
to be better than these, yet it is thought that a 
very good method of procedure is as follows: 
Keep the grates fairly clean, and fire at rather 
frequent intervals, say 7 to 10 minutes or less if 
needed; firing at long intervals, say 12 to 15 min- 
utes, is not good practice and is not approved. 
Manage the dampers and quantity of fuel fired 
so that the fires will not burn down dead and 
leave air holes at the time of the next firing. In 
general, the least damper opening and draft that 
can be used will be found most economical. 
When the draft is so great that the fire burns 
down in holes heat is lost simply by heating the 
air drawn in at such points and does no good 
whatever. 

It is important that the fireman learn to notice 
the draft gauge just as he observes the steam 
gauge. It will indicate the need of cleaning the 
grates, the presence of air holes in the.fires when 
they burn too low, etc. Itis recommended that fir- 
ing be done as rapidly as possibly consistent with 
the proper spreading of the coal so that the doors 
will be open as short a time as practicable ; also, 
when about to clean by the slice and draw method 
all tools that are to be used should be right at 
hand before beginning to clean and should be 
put away after the cleaning is finished and the 
door shut. 

If a fire alarm is sounded while the fires are 
dirty it is probably best to clean the grates at 
once and to do so as quickly as possible, even if 
time cannot be taken to make the cleaning as 
complete as usual. It is important that the fire- 
men, so far as is consistent with their other 
duties, keep the fireroom, coal shed, etc., in a neat 
and tidy condition. This also applies to the toilet 
room which should be kept in at least as good 
condition as it is found. The fireman should 
sign his name to the recording steam. charts for 
the time that he is on duty. 


SUGGESTIONS FOR BENEFIT OF BOILER-ROOM | 


HELPERS. 


Boiler-room helpers should follow the regular 
routine as to washing and cleaning boilers, three 
weeks being considered as a proper cleaning 
period. All scale and mud should be’ washed 
out, and a second washing should be given if it 
is necessary to pick off scale after the first clean- 
ing. Helpers should look carefully for defective 
tubes, tubes needing rolling, leaks, bags in the 
boiler shell, and all other kinds of defects. Note 
should be made of the presence or absence of oil 
or grease inside the boiler, and a prompt report 
made to the chief engineer of any conditions that 
need attention or that are not. fully understood. 
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Tubes of a tubular boiler should be cleaned 
with a wire brush during the period of shut- 
down. A constant watch should be maintained 
for cracks or other defects in boiler settings, and 
all leaks should be promptly closed up with a 
mixture of asbestos and fire clay. Baffles need 
regular attention and should be inspected and 
repaired at every opportunity. 

As a matter of personal safety, good practice 
requires that helpers check the closing and wiring 
or locking closed of all nonreturn, steam, feed, 
blow-off or other valves leading into the boiler, 
and that he notify the chief engineer and fireman 
before entering a boiler. While inside the 
boiler the fusible plug should be carefully ex- 
amined and replaced if found defective. 


BOOK REVIEWS 


“Condensed Catalogues of Mechanical Equipment 
With Directory.” (Tenth annual volume—1920.) Pub- 
lished by the American Society of Mechanical Engi- 
neers, New York City. Cloth, 765 pp. (9 ins. by 6 ins.) 
with many illustrations. Supplied by Electrical Review 
Publishing Co. Inc., for $4. 

An alphabetical list of firms, an equipment di- 
rectory, and a sectionalized directory of consult- 
ing engineers makes this catalogue quite useful. 
Approximately 4000 firms are listed under 3000 
classifications of equipment. Almost 600 firms 
are represented in the catalogue, showing typical 
devices and equipments manufactured. 

For convenience in use the catalogue is divided 
into seven parts, the various related materials and 
equipments being grouped together under the 
proper heading. Still further segregation in the 
index makes it possible to readily locate a desired 
item. A separate index in connection with each 
part of the catalogue makes. it easy to locate any 
frm supplying equipment listed within the part. 
The various parts of the catalague are devoted to 
power-plant equipment, testing, measuring and 
recording apparatus, power- -transmission machin- 
ery, conveying and hoisting machinery, metals, 
alloys and other materials, metal- working ma- 
chinery and tools, and compressors, blowers, 
pumps, hydraulic machinery, industrial machin- 
ery and’steel-plate work. 


“MacRae’s Blue Book.” (Ninth annual volume— 
1920.) Published by MacRae’s Blue Book Co., Chicago. 
Cloth, 1851 pp. (11 ins. by 8.5 ins.) with numerous 
illustrations. Supplied by Electrical Review Publishing 
Co., Inc., for $10. 

Names and addresses of 35.000 leading Ameri- 
can manufacturers are indexed under 14,000 
classifications of materials and supplies in this 
buvers’ guide. An alphabetical index of trade 
names makes it easy to find out what company 
makes a given device. A 100-page section of this 
book is devoted to the presentation of miscel- 
laneous data pertaining to a great variety of 
engineering problems. For example, one set of 
data gives a list of the materials required for a 
mile of single-track railroad, another set of data 
gives the theoretical discharge of nozzles, a third 
set gives the properties of chains, etc. A stand- 

ard-list-price section gives the standard prices of 
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a great variety of commodities, and a set of dis- 
count tables makes it easy to compute actual 
prices from the quoted discounts. Almost every 
conceivable type of product from bench brushes 
to railroad cars and from soldering irons to loco- 
motive coaling plants are advertised in this book, 
making it a useful volume for anyone engaged in 
the purchasing of engineering supplies or prod- 
ucts. 


“Winning the Public.” By S. M. Kennedy. New 
York: McGraw-Hill Book Co., Inc. Cloth, 168 pp. 
(9 ins. by 6 ins.) with illustrations. Supplied by Elec- 
trical Review Publishing Co., Inc., for $2.50. 

The author has set forth in this volume the 
ideas gained through the experience of years 
spent in winning the public. Portions of the 
work have been read as papers before prominent 
gatherings of men representative of the utility 
interests of the country, and have met with favor- 
able comment. Such questions as point of view, 
the value of courtesy, congenial contacts, the 
spirit of progress, potential publicity, service and 
cumulative co-operation are treated in a manner 
deserving of careful consideration. The display 
room and the district manager are discussed in 
separate chapters, and new ideas are developed 
relative to the functions of each. This book 1s 
well worth the attention of the managers and 
officials of any utility company, and it would un- 
doubtedly prove of much value to the employes 
of the companies as well. 


“Engineering Electricity.” By Ralph G. Hudson. 
New York: John Wiley & Sons, Inc. Cloth, 1%) pp. 
(7.75 ins. by 5 ins.) with 291 illustrations. Supplied 
by Electrical Review Publishing Co., Inc. 

This book has been prepared for the use of 
technical students not specializing in electrical 
engineering, but may also serve as an introduc- 
tory text for such students or for other purposes 
requiring similar methods and materials. It is 
intended that the book be used in connection with 
a course of 20 lectures accompanied by recitations 
and the working of specific problems. The ma- 
terial is divided into 17 chapters dealing with 
d-c. circuits, electromagnetism, induction, the 
d-c. dynamo, d-c, crrcuits, etc., no treatment, 
however, being given of electrochemistry, illumi- 
nation, electrostatics or wireless work. The last 
chapter is made up almost entirely of illustrations 
of various pieces of electrical materials and equip- 
ment including wire, cable, motors, generators, 
instruments, transformers, regulators and parts 
of complete equipment. 


“Electricity Simplified.” (Fifteenth edition.) By 
T. O'Conor Sloane. New York: Norman W. Henley 
Publishing Co. Cloth, 218 pp. (7 ins. by 5 ins.) with 
illustrations. Supplied by Electrical Review Publishing 
Co., Inc., for $1.50, 

It has been the author's intention to make the 
presentation of the various subjects covered in 
this book as plain and simple as possible, the idea 
being to give the reader a clear grasp of the 
words, ideas and theories used and discussed. 
Clearness and brevity are the two fundamental 
principles followed in the text. 

New materials bringing the work up to date 
have been included in this edition, and certain 
details which have become obsolete have been 
given less space or dropped entirely. The entire 
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work is arranged in 15 chapters, the various re- 
lated details being grouped together in a logical 
and systematic manner. The earlier chapters deal 
with the more elementary and fundamental ques- 
tions, more complicated and involved proposi- 
tions being taken up in the later chapters. 


“Burgess Blue Book.” By Yorke Burgess. Chicago: 
Burgess Engineering Co. Flexible cloth, 108 pp. (6 ins. 
by 4 ins.) with many diagrams. Supplied by Electrical 
Review Publishing Co., Inc., for $1. 

This book has been prepared with the intention 
of making it a pocket-size hand book for the 
practical man or for persons taking up a study 
of electricity. The first part of the book is made 
up of a number of diagrams showing the circuit 
through various types of motor controllers, dia- 
grams showing the motor circuits, and diagrams 
of various lighting circuits. The latter part of 
the book deals with various rules, laws and prob- 
lems met with in wiring work for light and 
power. A separate section is devoted to the 
use and care of motors and generators. 


“High Frequency Apparatus.” (Second edition.) By 
Thomas S. Curtis. New York: Norman W. Henley 
Publishing Co. Cloth, 269 pp. (7.25 ins. by 5 ins.) with 
many illustrations. Supplied by Electrical Review Pul- 
lishing Co., Inc., for $3. 

Theory has been passed over lightly in this 
book in order to avoid confusion in the mind of 
the nontechnical reader. The designs and equip- 
ments shown and described are the results of 
actual trial rather than theoretical design, many 
of the devices having been built over several 
times before attaining the form or detail shown. 
The work has been divided into six parts, thé first 
two chapters giving the reader an idea of what 
high-frequency current is, what it is used for, 
and how it 1s produced. The second section, 
comprising four chapters, describes the principles 
of the transformer, condenser, spark gap and 
oscillation transformer, and covers points in the 


design and construction of these devices. Small 


high-frequency outfits, X-ray apparatus, appa- 
ratus for the cultivation of plants, and apparatus 
of large size are covered ‘in other sections. 


“Electric Traction and Transmission Engineering.” 
(Second edition.) By Samuel Sheldon and Frich 
Hausmann. New York: D. Van Nostrand Co. Cloth, 
307 pp. (7.5 ins. by 5.5 ins.) with 127 illustrations. Sup- 
plied by Electrical Review Publishing Co., Inc., for $è. 

In this book the authors attempt to present a 
perspective view of the design of a complete 
railway installation from the cars to the power 
station, to indicate the nature and sequence of 
the various problems involved, and to suggest 
methods of their solution. Short chapters deal 
with the determination of the number and size of 
cars required, and with the problems of required 
tractive effort. Performance curves of motors, 
speed curves and motor control are discussed at 
some length in separate chapters. Diagrams, 
curves, illustrations and specific data are used to 
make the treatments clear and definite. 

Energy consumption and the distribution sys- 
tem are treated comprehensively, consideration 
being given to various types of systems including 
a short discussion of a-c. distribution. Sub- 
stations and transmission lines are treated quite 
fully. 
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NEW APPLIANCES 


Newly Developed and Improved Electrical and Mechanical Apparatus, Appliances, and Devices 


Now Being Placed on the Market 


Dean Automatic Control System 
for Operating Pump Valve. 


By the use of electrically operated 
the pumps supplying water for 
and fire 


valves, 


domestic purposes at the 


Control Motor and Mechanism Mounted 
on Floor Stand. 


n “u 

United States Nitrates plant No. 2, 
Muscle Shoals, Alą., may all be con- 
nected in tandem for meeting emer- 
gencies by the throw of a single 
switch. No other operation is neces- 


sary. The closing of the switch causes 
the Dean control units, with which 
each valve is equipped, to change 
the valves so that the domestic supply 
pumps are put in tandem with the fire 
pumps. 

Another advantage is obtained by con- 
necting the motors of the Dean control 


a r 7 = 
pds RES oer Tie eo 
xz 


Ne 
= ow x 
a d 
< 


=- > ? ? =. AE > 
inas CE a re s 7 a es mone et 


units, which operate the discharge 
valves of the fire pumps, to the electric 
pump-control system so that, as the 
pumps start up, the discharge valves are 
automatically opened. 

The pumping. equipment consists of 
four 18-in. high-speed centrifugal pumps 
and six- other pumps, ranging in size 
from 5 to 8 ins. The pumps are of the 
single-stage type capable of delivering 
against a head of 150 ft., and are driven 
by a-c. motors. On the intake and dis- 
charge of each of the larger pumps are 
iitted Rensselaer inside-screw, bronze- 
mounted, iron-body gate valves with ex- 
tension stems projecting up through 
floor stands in the pump room. 

The valves vary in size from 12 to 24 
ins. in diameter, and are controlled by 
individual control stations mounted on 
the wall. These control stations provide 
independent means for controlling each 
of the valves. Mounted on the floor 
stands are standard E-1, 110-volt d-c. 
Dean control units, which open and 
close the valves in conjunction with the 
starting and stopping of the pumps, 
and which are provided for hand opera- 
tion of the valves in case of emergency. 
They are manufactured by the Cutler- 
Hammer Manufacturing Co., Milwaukee. 


Generating Units Driven by Oil- 
Burning Engines. 


Scarcity and the high cost of coal 
has resulted in the development of 


many devices and plans to avoid or ` 


lessen its use. In line with this gen- 
eral tendency the Dodge Sales & Engi- 
neering Co., Mishawaka, Ind., has de- 
veloped a line of complete generating 
units using oil-burning engines as 
prime movers. ‘These sets are made 
either belted or direct-connected, in 
sizes from 12.5 to 75 hp., and are suit- 
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Dean-Control Floor Stands and Control Stations in Pump House of United States 
Nitrates Plant No. 2. 


able for stationary or marine service. 
All engines are made to run with a 
fuel consumption of not more than 
0.5 Ibs. of oil per b. hp-hr. using fuel 
containing 18,500 B. t. u. per Ib. 

The engine shown in the accom- 


Heavy-Oil Engine Direct-Connected to 


30-kw. Generator. 


panying illustration has a brake out- 
put of 50 hp. and is connected to a 
220-volt, 30-kw., d-c. generator. The 
set operates at a speed of 425 r. p. m. 
With a fuel cost of $0.05 per gal., the 
annual fuel bill for this set would be 
$500, if it ran 10 hrs. per day for 
300 days at full load and at the given 
ie! consumption of 0.5 1b. per b. hp- 
r 

The generator used with this set 
has been developed especially for this 
service by the Engberg Electrical & 
Mechanical Works at St. Joseph, 
Mich. The armature is of the iron- 
clad ventilated type, with a laminated 
core, being built of electrical sheet 
steel thoroughly japanned before as- 
sembling. The drum and core are 
provided with special ducts to permit 
a thorough circulation of cooling air. 
The best grade of double-covered 
magnet wire is used for the windings 
and the insulation is thoroughly water- 
proof. A desirable feature in connec- 
tion with the armature design elim- 
inates the usual coupling on the arma- 
ture shaft, the crankshaft coupling be- 
ing direct-connected to the armature 
drum by such construction that the en- 
gine drives through the armature and 
not through the armature shaft. This 
method of construction makes it easy 
to remove the armature, which can be 
taken out without disturbing the en- 
gine in any manner. The commutator 
is insulated with mica plate and is 
very heavy thus insuring years of 
continuous operation without the need 
of renewal. It is built up on a sep-' 
arate sleeve and bolted to the arma- 
ture drum so that the shaft can be 
removed without disurbing the wind- 
ings. The bars are collected in a 
steel chuck especially designed for 
this particular purpose. The chuck js 
heated and allowed to expand, at 
which time the clamping screws are 
tighted and the chuck allowed to cool 
and shrink so that the commutator is 
drawn into a perfect and last position. 

All parts of both the heavv-oil en- 
gine and the generator are of a high 
grade in regard to material, workman- 


822 


ship and design. All bearings are ex- 
tremely large and accurately fitted to 
assure smooth and constant operation 
with comparatively little attention. 
Both the engine and generator are 
carefully tested and inspected at fre- 
quent intervals during the course of 
construction and are mounted on a 
heavy cast-iron subbase and dowelled 
in place. After being assembled the 
set is subjected to a final operating 
test under load. Precaution has been 
exercised in the designing and build- 
ing of these units to eliminate com- 
plication without sacrificing features 
which add to endurance and reliabil- 
ity. 


Instrument to Measure Tempera- 
tures in Coal Piles. 


reliable sources indi- 
one out of every five 
large coal-storing bunkers or piles a 
Sspontaneous-combustion fire occurs 
sooner or later during the year. Soft 
coal which is heated up to only 158 
or 170 deg. F. loses an appreciable 
amount of heating value in a short 
time. When coal warms up to 180 
deg. F. and there is sufficient air sup- 
plied spontaneous combustion tem- 
peratures may develop in a very short 
time. It is important to avoid even 
- moderate heating in certain spots and 
depths because of the loss of volatile 
matter and heating value as well as 
the danger of further temperature in- 
crease and more serious losses. 

For the purpose of indicating the 
unseen conditions within the coal pile 
the “Thornley Coalometer” has been 
designed by F. C. Thornley & Co., 
Inc., New York City. The “coalom- 
eter” is a triple-unit instrument suita- 
ble for use in coal piles from 15 to 20 
ft. deep. It indicates the exact lo- 
cation of hot spots during their for- 
mation and thus warns the engineer 
of approaching trouble in ample time 


Data from 
cate that in 


Dial Head of Thorntey Coalometer. 


for him to move the coal at this 
point before excessive loss can occur. 
The instrument consists of a galvan- 
ized steel tube with a hardened point 
at its lower end and three bulbs at 
depths of 5, 10 and 15 ft. respectively. 
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These three bulbs register existing 
temperatures upon three dials, the 
scale on each starting at 32 deg. F. 
At temperatures above 120 deg. F. the 
scale is in red to indicate excessive heat 
at any point in this zone. The depth 
of the hot spot is determined by not- 
ing which dial records the dangerous 
temperature and keeping in mind the 
fact that the hottest temperature 
shows where the heat is being gen- 
erated. 

The instrument dials are inclosed 
in weather-tight metal cases with 
thick crystal faces, and the set is 
mounted in a cast-metal case. The 
unit head separates from its steel 
stem, thereby permitting the stems to 
be forced into the coal at proper in- 
tervals until the marked surface lugs 
are flush with the surface of the coal 
pile. After these stems are properly 
placed the unit heads are easily at- 
tached and the system is at once ready 
to show actual temperatures of the 
coal beneath the surface. The indi- 
cators themselves are especially con- 


structed to show exact bulb tempera- - 


tures regardless of the temperature 
of the instrument head, and are con- 
structed to stand excessive vibration 
without damage or loss of calibra- 
tion. 

It can be readily appreciated that 
it is important to cover the entire 
amount of coal stored with a com- 
plete installation of instruments in 
order to have proper protection. 
These instruments are supplied in any 
desired lengths, and with one, two or 
three indicators. The unit heads ex- 
tend approximately 2 ft. above the 
coal pile and are readily accessible 
for reading the indicated tempera- 
tures. For determining the system 
required for meeting certain condi- 
tions, the length, breadth and depth 
of the coal pile must be known. With 
each installaton is furnished a leather- 
bound loose-leaf record book, each 
page of which covers seven readings 
of the indicated temperatures of each 
‘“Coalometer.” These records pro- 
vide a complete knowledge of the con- 
ditions beneath the surface of the 
coal and enable the manager of such 
storage equipment to readily deter- 
mine what portion of his coal is los- 
ing its heating value and at about 
what rate. A column on this record 
sheet shows the exact date at which 
any unit was removed and the tem- 
perature of the coal at that time. It 
also shows the date at which the coal 
was removed from this point. Thus 
a constant record of the complete 
coal supply 1s on file at all times. 


The Type FP-15 Industrial Oil 
Circuit-Breaker. 


A style of circuit-breaker primarily 
adapted to controlling induction motors 
on looms and other textile-mill ma- 
chinery has been developed by the Gen- 
eral Electric Co., Schenectady, N. Y. 
These circuit-breakers, which are desig- 
nated as type FP-15, provide a safe, 
reliable and compact mechanism both as 
a protection to the motor and, in some 
instances, as a substitute for lever 
switches. 

This circuit-breaker is designed for 
manual operation and is without pro- 
vision for overload or under-voltage 
protection. It is made in one size only, 
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being rated at 600 volts, 50 amperes and 
2a hp. The live parts are totally in- 
closed in a steel casing, the parts being 
a frame, cover and oil tank. Such in- 
closure protects all parts from features 
tending to lower the efficiency of the 


Oil Circuit-Breaker of 50-Amperes Capac- 
ity at 600 Volts. 


breaker and prevents the operator from 
coming in contact with live parts. The 
cover and the tank are held to the frame 
by wing nuts and bolts. making them 
both easily removable for inspection or 
other purposes. 

The breaker is capable of operation 
manually either by means of the handle 
on the breaker or by a shipper rod, and 
an arrow on the operating lever serves 
to indicate whether the breaker is open 
or closed. The mechanism is of the 
quick make and break type; that is, the 
lever is moved some distance before the 
contacts part, after which they are 
snapped open quickly by a spring on the 
operating shaft. This same feature pro- 
vides an equally rapid closing. 

Contact blades are supported by a 
porcelain block and consist of copper 
bars bent so that the arc is confined to 
the arcing tips of the fixed contact 
fingers and the upper ends of the blades. 
Arcs are therefore kept away from the 
contact surfaces, and poor contact due 
to pitting is prevented. The fixed blades 
are flared to increase this action and 
since they close with a wiping motios. 
the contact surface is kept clean. All 
parts of the breaker are standardized 
and mutually interchangeable to facili- 
tate repairs. ` 


Geared Turbine Generating Sets 
. of Moderate Capacity. 


A line of generating sets known as 


‘the “Steamotors,” and driven by m- 


pulse turbines of standard construction. 
has heen developed by the Steam Motors 
Co., Springfield, Mass. The sets are 
supplied complete with reducing crear. 
governor, emergency governor, pressure 
lubricating system and oil cooler. A 
unit of 100-hp. capacity would be pre 
vided with a two-to-one gear and a tur- 
bine having a speed of 3200 to t=” 
r.p.m. Other units are made in se 
from 59 hp. to 300 hp., and with 
speeds from 2000 to 5200 r.p.m. 
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ACTIVITIES IN THE TRADE 


Business Developments, Sales Agencies, Trade Literature and Miscellaneous Items Concerning 
Electric 1l Manufacturers and Allied Business Interests 


Clark, Osgood & Allison, Inc., 
Jamestown, N. Y., has filed notice 
of change of name to the Duralec- 
tric ‘Corp. 

American Fixture Co., Milwaukce, 
has issued catalog No. 4 covering its 
line of “American” adjustable electric 
lighting fixtures. 


Kentucky Electric Lamp Co. 
Owensboro, Ky., has purchased the 
business of the Davis Tungsten Lamp 
Co., Weehawken, N. J. 

The Duralectric Corp., Jamestown, 
N. Y., has issued a folder describing 
the new “Duralectric” cigar lighter 
for operation on 110-volt circuits. 


Franklin Appliance Corp., Elizabeth, 
N. J., has filed notice of change of 
name to the Franklin Conduits Co., 
to manufacture conduit and other 
electrical specialties. 


Wadsworth Electric Manufacturing 
Co., Covington, Ky., of which George 
B. Wadsworth is president, has in- 
creased its capital from $150,000 to 
$500,000 for proposed expansion. 


Duplex Lighting Works of General 
Electric Co., 6 West 48th street, New 
York City, showed at the recent Na- 
tional Hotel Men’s Exposition in New 
York City a small furnished sitting 
and reception room fitted with “Du- 
plexalite” units. 


Westinghouse Electric & Manufac- 
turing Co. has moved the sales and 
service offices of its automotive equip- 
ment department previously at New 
York City and East Pittsburgh, Pa., 
respectively, to 82 Worthington street, 
Springfield, Mass. 

Live Wire Electrical Appliance Co., 
181 Griffith street, Jersey City, N. J., 
has filed notice of organization to 
ceal in electrical appliances, instead 
of manufacture electrical devices as 
previously announced. Edward Mah- 
ler heads the company. 

Pierce Fuse Corp., Buffalo, N. Y., 
gave a late summer outing to its em- 
ployes at Island Park, near Buffalo, 
recently, which was attended by all 
the officers and many of the members 
of the sales department. 


Marlow Manufacturing Co., Cleve- 
land, exhibited at the tifth National 
Hotel Men’s Exposition recently held 
in New York City an installation of 
the “Marlow” electric washer, includ- 
ing a clothes drying unit. 


Bryant Electric Co., manufacturer 
of electric equipment, Bridgeport, 
Conn., is planning for the early occu- 
pancy of its plant addition, construc- 
tion of which is well under way. The 
extensions will be four-story and base- 
ment, 60 by 128 ft., and 60 by 159 ft., 
respectively, and are estimated to cost 
$200,000. 

Hoover Suction Sweeper Co., Can- 
ton, O., celebrated its twelfth anni- 
versary recently, the machine having 
been first manufactured in 1908 in the 
city where the company maintains its 
headquarters. The concern has grown 
rapidly, and now comprises an organi- 
zation of 1800 employes, consisting of 
&0 division and district managers and 
650 salesmen. 

International Western Electric Co. 
has announced that it has opened a 
new branch at 91 Rua Dos Qurives, 
Rio de Janeiro, Brazil. A. W. Bur- 
ren, who will manage the office, has 
spent the last two years in Brazil 
familiarizing himself with the electri- 
cal requirements of the territory. He 
has been associated with Western 
Electric interests for several years, 
having been connected with its offices 
at New York, Antwerp, London, 
Buenos Aires, and in Spain. 


Conveyors Corp. of America, 326 
West Madison street, Chicago, has 
announced that the J. B. Engineering 
Sales Co. has been appointed its Con- 
necticut sales agents, with offices at 
60 Prospect street, Hartford. The 
company also acts in a similar ca- 
pacity for the Griscom-Russell Co. 
and the Terry Steam Turbine Co. 
The J. B. Engineering Sales Co. is 
owned by John Breslau, who is a 
graduate of the Sheffield Scientific 
School of Yale University. He is a 
member of the American Society of 
Mechanical Engineers, and was for- 
merly sales engineer, manager of pub- 
licity and production manager of the 
Terry Steam Turbine Co. of Hartford. 


Employes of Pierce Fuse Corp. at Island Park Outing. 


Western Appliance Manufacturing 
Co., Seattle, Wash., plans to erect a 
one-story plant for the manufacture 
of an electrical appliance known as 
the Mercer ironing machine. C. M. 
Mercer is secretary of the company, 
which maintains headquarters in the 
Railway Exchange building, Seattle. 


General Electric Co., 120 Broadway, 
New York City, has acquired property 
on Grand avenue, Bushwick section, 
Brooklyn, previously occupied by the 
United Button Co. The property con- 
sists of a number of buildings, total- 
ing about 100,000 sq. ft. of floor space, 
and will be used for the manufacture 
of specialties. The consideration is 


reported to be $500,000. 


Roller-Smith Co., 233 Broadway, 
New York City, has announced the 
appointment of L. Brandenburger, 59 
West Broadway, Salt Lake City, Utah, 
as its representative in Utah and parts 
of Idaho, Wyoming and Montana, 
He will handle the Roller-Smith line 
of instruments, meters and circuit- 
breakers in that territory. In addi- 
tion he represents the Wagner Elec- 
tric Manufacturing Co., Cutler-Ham- 
mer Manufacturing Co., Delta-Star 
Electric Co., American Insulated Wire 
& Cable Co., and the Esterline Co. 
Mr. Brandenburger received his de- 
gree in electrical engineering from 
the University of Missouri in 1903 and 
after graduating went to Utah and 
entered the employ of the Telluride 
Power Co., and its successor, the Utah 
Power & Light Co. He left the lat- 
ter concern in 1916, since which time 
he has been located in Salt Lake City 
as a manufacturers’ agent, specializ- 
ing in electrical measuring, protective 
and control devices. 


Cutler-Hammer Manufacturing Co., 
Milwaukee, has recently acquired the 
property at 137th street and South- 
ern boulevard, New York City, as an 
additional plant for the manufacture 
of “Thermoplax” and “Pyroplax” 
molded insulation. The five-story 
building on this property has been 
completely equipped with presses for 
this work. When operating at ca- 
pacity the new plant will have an 
output equal to the company’s insula- 
tion plant in Milwaukee, which has 
been running two shifts night and day 
for the past three years. The New 
York City plant will take care of the 
company’s eastern business in this 
line and will relieve the Milwaukee 
factory which is overtaxed in supply- 
ing the demand for molded insula- 
tion parts. F. J. Boller, formerly of 
the ‘Milwaukee insulation depart- 
ment, is in charge of the new plant. 
“Thermoplax” and “Pyroplax” mold- 
ed insulation is used for many differ- 
ent devices such as wiring device 
parts, automobile radiator caps, junc- 
tion blocks, relay bases and covers, 
terminal blocks, brush holders, heater 
parts, handles, switch and rheostat 
bases, arc shields, etc. 
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PERSONAL MENTION 


Biographical Sketches and Chronicle of Changes in Business Connections, Promotions and 
Other Personal News of the Industry 


CHARLES F. Norton has ac- 
cepted a position as general manager 
of the Howell Electric Motors Co., 
Howell, Mich. 


GLEN PATTERSON, representative 
of the securities department, Pacific 
Power & Light Co. at Walla Walla, 
Wash., has resigned. 


J. A. RUSSELL, of the statistical 
department, Pacific Power & Light Co., 
Portland, Ore., has been promoted to 
the position of general bookkeeper. 


I. J. MıīıLrey has been appointed 
purchasing agent of Dwight P. Robin- 
son & Co., New York City, to succeed 
W. D. Langford, who has resigned. 


Mark M. Jones, who perfected 
the personnel organization at the plant 
of Thomas A. Edison, Inc., West 
Orange, N. J., has resigned. He will 
Le succeeded by George P. Bowman. 


FRANKLIN P. Wttps has been 
appointed vice-president of the Stand- 
ard Insulator Co., Rutherford, N. J. 
He was formerly connected with the 
one (N. J.) Varnish & Insulator 

o. 


W. S. Hovey, formerly general 
manager of the Eclipse works of Fair- 
banks-Morse & Co., has heen elected 
vice-president in charge of plants and 
production, with headquarters at Chi- 
cago. 


Percy C. Henry has been ap- 
pointed superintendent of distribution 
of the New England Power Co., Wor- 
cester, Mass. He was formerly elec- 
trical superintendent of the Aluminum 
Co. of America. 


ERNEST V. PARSHALL, former 
assistant to the president of the Audit 
Co. of New York, has resigned, to be- 
come connected with the industrial de- 
partment of the J. G. White Manage- 
ment Corp.. New York City. 


THomaAs A. Eprson, West 
Orange, N. J., president of the Naval 
Consulting Board during the war, has 
received the Distinguished Service 
Medal, awarded by the Navy Depart- 
ment. He is the only civilian to be so 
honored. 


Wittram C. Hearta, Beloit, 
Wis., has heen appointed general mana- 
ger of the Eclinse works of Fairbanks- 
Morse & Co., Chicago, to succeed W. S. 
Hovey. Vor the past year Mr. Heath 
has been general superintendent of the 
Eclipse works. 


L. C. Wtrtson, who for the past 
two vears has been general sales mana- 
ger of the Chain Belt Co., Milwaukce, 
has heen elected secretary of the Fed- 
eral Malleable Co. West Allis, Wis., 
manufacturer ot malleable castings, mal- 
leable chain and the “Rapid” molding 
machine. He is succeeded hy Ciifford F. 
Messinger, who has been connected with 
the Chain Belt Co. since 1909 in va- 
rious capacities, including that of ad- 
vertising manager of “Rex” concrete 
mixer sales and assistant to the vice- 
president. 


HENRY WATERMAN PECK, who 
was elected president of the Empire 
State Gas and Electric Association at 
the recent convention of that organiza- 
tion, is vice-president and resident man- 
ager in Schenectady, N. Y., of the Adi- 
rondack Power & Light Corp. He 
graduated as a civil cngineer in 1897 
from Yale University, and after work- 
ing for a year in this profession he 
went to Cornell University where in 
1900 he received the degree of mechan- 
ical engineer. In 1900 he entered the 
employ of the Westinghouse Electric & 
Manufacturing Co. as a special appren- 
tice, being later transferred to the test- 


H. W. Peck. 


ing department and then to the engineer- 
ing department. During 1906 and 1907 
Mr. Peck was assistant electrical super- 
intendent of the Consolidated Gas, Elec- 
tric Light & Power Co. of Baltimore, 
having charge of large construction 
work for this company and its subse- 
quent operations. The next four years 
were spent in Rochester, N. Y., as assist- 
ant electrical engineer in charge of com- 
mercial engineering, being a pioneer in 
this field of electrical engineering, which 
has since grown to large proportions, 
after which he was promoted to be 
assistant to the general manager. In 
rebruary, 1912, Mr. Peck succeeded M. 
Webb Offutt as vice-president and gen- 
eral manager of the Schenectady Illumi- 
nating Co. and the Mohawk Gas Co. of 
Schenectady. Mr. Peck held the same 
position with the Mohawk Edison Co., 
Inc., which was a merger of the Sche- 
nectady Illuminating Co., 
Gas Co., the Schenectady Power Co., the 
East Creek Electric Light & Power Co., 
and the Edison IHuminating Co. of Am- 
sterdam. Since the purchase by the Mo- 
hawk Edison Co. of the Adirondack 
Electric Power Corp., and the change 
in name to the Adirondack Power & 
Light Corp., Mr. Peck has been vice- 


the Mohawk 


president and resident manager in Sche- 
nectady. For two years he was vice- 
president of the Empire State Gas and 
Electric Association and has served on 
important committees of the American 
Institute of Electrical Engineers, the 
National Electric Light Association and 
other organizations. 


ELMER H uBLER has resigned from 
the Pacific Power & Light Co., Port- 
land, Ore., to take a position with the 
Oregon-Washington Railroad & Naviga- 
tion Co. 


V. D. GREEN, who has had a wide 
experience in the electrical field, has 
recently joined the staff of the National 
Council of Lighting Fixture Manufac- 
turers as director of publicity and tech- 
nical writer. He is now making a study 
of the lighting fixture industry and 
the work of the national council. 


OBITUARY. 


AUGUSTINE S. CooLeEy, Canan- 
daigua, N. Y., formerly president and 
treasurer of the Canandaigua Street 
Railway Co., died at his home in that 
city, Nov. 9, aged 64 vears. 


ADAM SHOOP TARR, manager of 
the Philadelphia office of the Robbins 
& Myers Co., passed away Oct. 30. his 
death being due to an attack of typhoid 
fever. The funeral was held at Phila- 
delphia Nov. 1, with interment at Bal- 
timore the following day. 


Joun P. THIESSEN, president 
and manager of the Farmers’ Co-op- 
erative Telephone Co., Jansen. Neb.. 
died last month at the age of 68 vears. 
He was the owner of the local electric 
light plant and also interested in various 
commercial enterprises conducted in the 
city. 

RicHARD LAMp, consulting elec- 
trical and civil engineer. New York 
City, died last month. He was born in 
Norfolk, Va., in 1859 and graduated 
from Brown University. Providence, R. 
I., in 1883. He was a member of the 
American Institute of Electrical Fngi- 
neers and other technical organizations. 


Davin P. PERRY. president of the 
Vesta Batterv Corp.. Chicago, died Nov. 
15 at his residence, 3700 Grand houle- 
vard. at the age of 75 vears. He came 
to Chicago in 1878 and was prominent 
in arranging the lighting effects for the 
World’s Columbian Exposition. Mer. 
Perry organized the Vesta Battery Corp. 
in 1897, A widow and two children 
survive. 


CHarcves E. ACKER died in Os- 
sining, N. Y., last month, at the age ot 
52 years. After eradvating from 
Wabash College and Cornell University 
he started electrical engineering work 
later branching out into chemical lines. 
He developed the first electrolytic proc- 
ess for the manufacture of caustic soda. 
Mr. Acker was a director of the Amer- 
ican Electrochemical Societv and a 
member of other technical organizations. 
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BUSINESS OPPORTUNITIES 


News of Electrical Construction Projects in All Parts of the Country, Proposals Invited, Foreign 
Trade Openings and New Companies 


EASTERN STATES. 


Bar Harbor, Me—The Bureau of 
Yards and Docks, Navy Department, 
Washington, D. C., has plans under 
way for the erection of a radio build- 
ing at Bar Harbor, Me. 

Old Town, Me.—The Bangor Rail- 
way & Electric Co., 90 Harlow street, 
Bangor, Me., is having plans pre- 
pared for the erection of a two-story 
substation and pumping plant, 70 by 
75 ft. 

Brockton, Mass.—Geo. E. Keith will 
install in his new factory, $40,000 
worth of electrical equipment. 


Saugus, Mass. — The Universal 
Tidewater Power Co., 69 Canal street, 
Boston, has construction work under 
way on the electric power plant at 
Saugus. The International Construc- 
tion Co., 3 Tremont Row, Boston, is 
contractor. . 

Taunton, Mass.—The Municipal 
Electric Light Commission has re- 
jected all bids received for alterations 
and improvements at the city power 
plant. New bids will be asked at once 
on revised plans. Jackson & More- 
land, 387 Washington street, Boston, 
are engineers. 


Worcester, Mass.—Electric motors, 
refrigerating and other electrically op- 
erated equipment will be installed in 
the three-story factory for Tait Broth- 
ers, manufacturers of tce cream, on 
Shrewsbury street, estimated to cost 
$75,000. 

‘Hartford, Conn.—The Hartford 
Electric Light Co. is perfecting plans 
for the immediate erection of its pro- 
posed power plant on Wawarme ave- 
nue, estimated to cost in excess of 
$2,000,000. 

Springfield, Conn. — The United 
Electric Light Co., 73 State street, is 
considering the erection of a substa- 
tion at Boulevard and Rose street, 
East Springfield. McClintock & 
Craig, 33 Lyman street, are electrical 
construction engineers. l 

Albany, N. Y.—The Iroquois Utili- 
ties, Inc., City Bank building, Syra- 
cuse, N. Y., has made application to 
the Public Service Commission for 
permission to construct a power plant 
at Concord, Erie county, N. Y. The 
company is also planning for ex- 
tensions in its transmission and dis- 
tributing line in this section. 


Amagansett, L. I., N. Y.—The Bu- 
reau of Yards and Docks, Navy De- 
partment, Washington, D. C., is having 
plans prepared for the erection of a 
steel radio station at Amagansett, 
Long Island, consisting of tower, 
wireless apparatus, etc. 

Batavia, N. Y.—Electricał and me- 
chanical equipment will be installed 
m the factory to be erected by the 
Batavia Car Works Co., Inc., 120 by 
400 ft., to be used as an extension to 


its present plant. The company was 
recently organized with a capital of 
$350,000. $ 

Coil Island, N. Y.—The Louisville 
Power Corp., Massena, N. Y. is hav- 
ing plans prepared for the erection of 
a hydroelectric power plant on the 
St. Lawrence river, near Coil Island. 


New York, N. Y.—The Department 
of Public Welfare has filed plans for 
the erection of a one-story power 
house at the Metropolitan Hospital, 
Blackwells Island, estimated to cost 
approximately $25,000. 

New York, N. Y.—The R. E. Lo- 
gan Co., 111 Broadway, is having 
plans prepared for extensions and im- 
provements at its power house, Com- 
mercial street, Brooklyn. 


New York, N. Y.—The board of es- 
timates has arranged appropriations 
for the different municipal de- 
partments for the coming year. The 
fund to be used by the Department 
of Electricity, Water Supply and Gas 
in this time will be about $2,995,140. 


New York, N. Y.—The United 
Electric Light & Power Co., 130 East 
15th street, has completed plans for 
the erection of a three-story power 
station at 115 West 97th street. It 
will be 30 by 100 ft., and is estimated 
to cost $170,000. 


Niagara Falls, N. Y.—The Lower 
Niagara River Power & Water Sup- 
ply Co., Lewiston, N. Y., is considering 
plans for the erection of a hydroelec- 
tric power plant on the Niagara river, 
near Niagara Falls. H. L. Cooper & 
Co., 101 Park avenue, New York City, 
is the engineer. 


Niagara Falls, 'N. Y.—The Niagara, 
Lockport & Ontario Power Co., Ma- 
rine Trust Co. building, Buffalo, is 
considering plans for the erection of 
a hydroelectric power plant on the 
Niagara river, above Niagara Falls. 
H. L. Cooper & Co., 101 Park ave- 
nue, New York City, is the engineer. 

Poplar Ridge, N. Y.—Poplar Ridge 
Lighting Co., has been incorporated 
with a capital of $0000 to operate a 
local electric light and power system. 
The incorporators are C. E. Peckham, 
H. A. Woellmer and E. B. Mosher. 


Cape May, N. J.—The Bureau of 
Yards and Docks, Navy Department, 
Washington, D. C., has had plans pre- 
pared for the erection of a local ra- 
dio station. 

Cape May, N. J.—The Cape May 
Light & Power Co. has been granted 
permission by the Public Service Com- 
mission to execute a mortgage for 


$500,000. 


East Orange, N. J.—The installa- 
tion of an ornamental street-lighting 
system in a portion of the business 
section on Central avenue has been 
completed and service was inaugur- 
ated Nov. 5. The improvement has 
been made through the efforts of lo- 


cal business interests on this thor- 
oughfare and plans are proposed for 
an early extension of the system. 
Charles H. Martens is mayor. 


Newark, N. J.—Thomas L. Ray- 
mond, commissioner of public works, 
is preparing plans for a light, heat 
and power plant. 

Newark, N. J.—The American Brake - 
Shoe & Foundry Co., 30 Church 
street, New York City, has commenced 
the erection of a one-story power 
plant at its works at Avenue L and 
Edwards street, to cost about $20,- 
000. 

Newark, N. J.—Electric motors, fix- 
tures and other electrical equipment, 
as well as considerable mechanical ap- 
paratus will be installed in the new 
Seymour vocational school to be 
erected at Sussex avenue and First 
street, at an estimated cost of $1,000,- 
000. The board of education, City 
Hall, is in charge of the work. 


Paterson, N. J.—The board of ed- 
ucation, City Hall, is considering plans 
for the erection of a school to cost 
about $300,000. Considerable electric 
equipment will be installed, including 
motors, fans, fixtures, etc. 


Perth Amboy, N. J.—The Perth 
Amboy Dry Dock Co. will soon com- 
mence the installation of a new 10,- 
000-ton dry dock at its shipbuilding 
plant at the foot of Broad street. The 
structure and buildings in connection 
with it will be electrically operated 
throughout. 

Tuckerton, N. J.—The Radio Corp. 
of America, Woolworth building, 
New York City, has filed plans for 
the erection of a wireless station at 
Tuckerton, N. J., estimated to cost 
$400,000. 

Allentown, Pa.—The board of edu- 
cation has received a low bid from 
the H. Dunmoyer Co., Allentown, for 
wiring and other electrical work in 
the Herbst and Sheridan schoot build- 
ings, to be remodeled and improved, 
at a price of $3495 and $3350, in the 
order noted. P 

Allentown, Pa. — The city council 
has approved an ordinance awarding a 
contract to the Pennsylvania Light & 
Power Co., for street and municipal 
building lighting. In connection with 
the contract, improvements and ex- 
tensions will be made in the local 
lighting system, including the instal- 
lation of new lamps, as well as the re- 
arrangement of certain present light- 
ing units. 

Ambler, Pa.—The Philadelphia Su- 
burban Gas & Electric Co., Philadel- 
phia, has been granted permission by 
the Public Service Commission to ac- 
quire the Ambler Electric Light, Heat 
& Motor Co. The system will be 


merged with the purchasing com- 
pany’s lines. 
Easton, Pa. — The Pennsylvania 
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Utilities Co. has been granted permis- 
sion by the Public Service Commis- 
sion to take over and merge the Del- 


aware Water, Gas, Light & Power Co. 


with its properties. 

Felton, Pa.—Bonds in the sum of 
$5000 have been voted upon to extend 
the electric line from Red Lion for 
light and power. 


Harrisburg, Pa.—The Public Ser- 
vice Commission has directed Chief 
Engineer F. Herbert Snow to make 
an estimate of the cost of an engineer- 
ing survey of the properties of the 
Philadelphia Rapid Transit system. 


Harrisburg, Pa.—The city council 
has directed John E. Fox, city soli- 
citor, to prepare a formal complaint 


against the service being rendered by 


the Harrisburg Light & Power Co., 
for immediate filing with the Public 
Service Commission. The failure of 
the company to respond to the re- 
quests of the city for better service 
has led to the proposal of a municipal 
hydroelectric plant, and tentative 
plans are now being considered for 
such a plant to be located on the Sus- 
quehanna river. 


‘Harvey’s Lake, Pa.—A new electric 
lighting company is being organized 
to take over, merge and operate the 
different power companies operating 
in this section of Luzerne county. Per- 
mission for the merger has been asked 
from the Public Service Commission. 


Lansdale, Pa.—The borough coun- 
cil has received an over-subscription 
to the $50,000 fund recently proposed 
for the installation of additional ma- 
chinery at the municipal electric pow- 
er plant, insuring the carrying out of 
the proposed improvements. J. W. 
Maskell, Philadelphia, has been ap- 
pointed consulting engineer to pre- 
pare specifications for the new equip- 
ment. Bids for the apparatus will be 
received up to Nov. 23. 


Ligonier, Pa.—The American Tele- 
phone & Telegraph Co., 195 Broad- 
way, New York City, has broken ground 
for the erection of a local testing 
plant. The Central Construction Co., 
Commonwealth Trust building, Phil- 
adelphia, has the building contract. 


Philadelphia, Pa.—The Philadelphia 
Electric Co., Tenth and Chestnut 
streets, is arranging for the installa- 
tion of new equipment, including ma- 
chine tools, etc., at its local mechan- 
ical works. 


Rossville, Pa—The Dover-Ross- 
ville Transit Co. has acquired a local 
site for the establishment of a new 
terminal, including shops, etc., for the 
Dover-Rossville trackless trolley to 
operate from Dover to Harrisburg. 


Waynesboro, Pa.—The city coun- 
cil is considering the establishment of 
a municipal hydroelectric power plant. 
Borough Engineer Payne is making 
surveys of sites and water facilities 
on the Antietam river. 


Aberdeen, Md.—The War Depart- 
ment, Washington, D. C., has com- 
pleted plans for the erection of a 
one-story generator building and 
boiler plant at its local properties. 

Baltimore, Md.—The board of di- 
rectors, Church Home and Intirmary, 
Stoney Run lane, is having plans pre- 
pared for the erection of a three-story 
power-plant at the institution. Wyatt 
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& Nolting, Keyser building, are arch- 
itects. 


Baltimore, Md.—The Board of 
Awards is arranging for a fund of 
$1,150,000 for extensions in the city 
electric lighting system, telephone and 
telegraph lines. Approval for the 
fund has been given. 


Baltimore, Md.—A power plant for 
factory service will be established by 
the Coco-Cola Co., Pratt and Con- 
cord streets, in connection with its 
proposed new plant on Fort avenue, 
ae to cost in excess of $750,- 
000. l 


© Baltimore, Md. — The Northern 
Maryland Electric Co., recently or- 
ganized as a subsidiary of the Con- 
solidated Gas, Electric Light & Pow- 
er Co., Lexington building, has made 
application to the Public Service Com- 
mission for permission to issue secu- 
ritics for $86,000, the entire proceeds 
to be used for extensions and better- 
ments in its plant and system in the 
northern section of the state in the 
vicinity of McCall's Ferry. The com- 
pany proposes to acquire existing 
properties and franchises in this sec- 
tion, to install new overhead and un- 
derground lines, to build a transmis- 
sion system from Sylmar to Rising 
Sun, and to connect its Sylmar lines 
with existing utility systems in the 
Oxford section. 

Rising Sun, Md.—The town council 
has approved a bond issue of $21,000 
for the establishment of an electric 
lighting system. 


Washington, D. C.—The Potomac 
Electric Power Co. has plans under 
way for the installation of new equip- 
ment at its local power plant for in- 
creased capacity. Orders have been 


placed for machinery to cost about . 


$240,000. The work will be inaugur- 
ated, it is expected, early in the com- 
ing year. On account of present 
shortage of electrical energy consum- 
ers have been asked to curtail their 
consumption by about 20%. 


Fairmont, W. Va.—The Mononga- 
hela Valley Traction Co. has per- 
fected plans for extensions and bet- 
terments in its transmission system, 
to include construction of a number 
of new lines. A 66,000-volt, double- 
circuit, steel tower line will be built 
from Hutchinson to Clarksburg; a 
present 32,000-volt line will be ex- 
tended from Clarksburg to Columbia; 
a new 22,000-volt line will be con- 
structed from Berrysburg to Phillip- 
pi, and a similar line to the Rives- 
ville section. A new substation will 
be constructed in the vicinity of 
Clarksburg. 


Kingwood, W. Va—The Carleton 


Mining & Power Co. plans to erect . 


an electric power house. Address 
Carleton C. Pierce, president. 
Millsville, W. Va.—The Northern 


Virginia Power Co. has construction 
under way on additions to its local 
power plant for increased production. 


Kinston, N. C.—The city council has 
arranged for a bond issue of $300,000 
for the establishment of a steam-op- 
crated electric power plant. A dis- 
tributing system will also be con- 
structed. Joseph Dawson is mayor. 


Scotland Neck, N. C.—The town 
council has approved a bond issue 
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of $50,000, to be used for the installa- 
tion of an electric lighting system. 
Hugh Johnson is mayor. 

Weaverville, N. C. — Weaverville 
Electric & Telephone Co. has been in- 
corporated with a capital of $25.00 
to operate a local electric light. power, 
and telephone system. Incorporators: 
J. V. and E. Erskine, and T. O. Dead- 
rick, ` 

Greer, S. C.—The city council is 
contemplating the construction of a 
transmission line to Fair Forest, for 
city service. At this point connection 
will be made with a high-tension line 
to be built by the Blue Ridge Power 
Co., Spartanburg, S. C., with arrange- 
ments to furnish power for local ser- 
vice. 


Americus, Ga.—The city council 
has approved a bond issue of $15.000 
for the installation of an electric lizht- 
ing system. 

Pensacola, Fla—Rceed Bingham and 
associates are planning the erecijoa 
of a hydroelectric power plant on the 
Blackwater river, with local distribut- 
ing system. Other similar plants are 
being considered by the same inter- 
ests on the Perdido and Styx rivers. 


NORTH CENTRAL STATES. 


Claridon, O.—The West Claridon 
Light & Power Co., in which W. E. 
Pitts and others are interested, has 
Hae organized with a capital of $10,- 


Dayton, O.—The Dayton Power & 
Light Co. has been granted authority 
to issue $1,000,000 in 7% bonds. The 
bonds will be used chiefly for the en- 
largement of the Miller Ford station. 
The entire equipment will be rein- 
forced, as the company finds its bus- 
iness growing so rapidly that the 
present equipment is unable to meet 
the demand for electrical energy. 


Dover, O.—The Reeves Manviac- 
turing Co. will construct a three-mile 
transmission line with tension towers 
every 500 ft. Plans have been pre- 
pared by Geo. E. Arnold, construc- 
tion engineer. 

Hamilton, O.—Bonds in the sum 
of $50,000 have been authorized jor 
the improvement of the local electric 
light plant, which will be used for re- 
placing the arc lights with incandes- 
cent lamps. Address F. J. J. Sloat, 
city director. 


London, O.—The London Light & 
Power Co. has been incorporated with 
a capital of $75,000, the incorporators 
being O. W. Bridgman, F. R. Bridg- 
man and M. J. Kohoc. 


Middlefield, O. — The Middlefield 
Electric Light Co. has been organized 
with a capital of $10,000, the incor- 
porators being S. M Tahsecn U ° 
Johnson, [° 5> meu ULNETS. 
The compa: plans to furnish ele- 
trical energy for local herh’ 
er purposes. Sa 

Oakwood, O.—A bondi issue in the 
sum of $45,000 has been authorized 
for the purpose of taking over the 
Oakwood Water & Light Co.'s plant. 
The village council contemplates illu- 


2 -on 


‘minating the streets with electricity 


instead of gas. 
Piqua, O.—A 20-year franchise has 
been granted by the county commis- 
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sioners for a transmission line through 
Newberry, Newton and Union to the 
plant of the Buckeye Power Co., 
Covington. 

Lakeview, Mich.—Oliver Edgar, 
construction engineer, has been ap- 
pointed by a committee of business 
men of the city, to prepare estimates 
for the erection of a power plant. 


Menominee, Mich.—The Michigan 
Electro Chemical Co. will make im- 
provements and install additional 
equipment in its power plant. Plans 
have been prepared by Cahill & 
Douglas, engineers, 217 West Water 
street, Milwaukee. 

Pekin, TIL—A company has been 
formed at South Pekin for the purpose 
of supplying light and power for the 
town. The sum of $5000 was sub- 
scribed at the organization meeting. 
A company will be incorporated for 
$15.000. Power will be furnished at 
Pekin by the Central Illinois Light 
Co., of that city. 

South Pekin, Ill—The city council 
is discussing a lighting system. Ed- 
gar, D. Sorrell, Illinois Electric Co., 
314 West Madison street, Chicago, is 
interested. l 

Camp Douglas, Wis.—Henry C. 
Hengele, engineer, 425 East Water 
street, Milwaukee, has prepared p'ans 
for the equipment of a power house 
to be erected at the Wisconsin mili- 
tary reservation. Address Adjutant 
Orlando Holway. 


Madison, Wis.—F. M. Conlee, en- 
gineer, has prepared plans for the 
building of a transmission line from 
the city limits two miles south to- 
ward Sun Prairie for the Sunnyside 
Electric Co., of which J. H. Durfee is 
president. 


Marshfield, Wis.—Plans for an ad- 
dition to the municipal power house, 
estimated to cost $25,000, have been 
prepared by Cahill & Douglas, en- 
gineers, 217 West Water street, Mil- 
waukee. Address board of works, 
John Seubert, city clerk. 


Oconto, Wis. — Adolph P. Lehner 
has purchased the Flat Rock Power 
Co. dam site near Pulcifier, for the 
purpose of building a plant to supply 
heat, light and power. 


Wausau, Wis.—The Wisconsin Val- 
ley Improvement Co. has asked for 
permission from the Wisconsin Rail- 
road Commission to proceed with the 
construction of a reservoir that will 
hold 50,000 cu. ft. of water and pro- 
vide increased capacity at its hydro- 
electric plant during the summer 
months. The company will increase 
Its capital to $450,000. . 

West Bend, Wis.—The Federal En- 

Pee Ste~henson building, 
Milwaukee, is pl 7 : plans for the 
“rection of a boiler 4tid power house 

' est Bend Aluminum Co. 


_ Hibu. Minn.—The electric light- 
ing system of the municipal water 
and light plant will be extended. Ad- 
dress Charles Foster, superintendent. 

Lonsdale, Minn.—The “ity council 
plans to install an electric light plant. 
Address Thomas J. Voracek. 

Milan, Minn.—The Milan Light & 
Power Co., in which J. A. Anderson 
and others are interested, has been or- 
ganized with a capital of $15,000. 
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Murdock, Minn.—A permanent elec- 
tric lighting system will be estab- 
lished from Swift Falls to Murdock, 
DeGraff and Kerhoven, in which proj- 
ect J. M. Danelz is interested. 


Nelson, Minn.—The Nelson Light 
& Power Co. has been organized with 
a capital of $25,000. Address Fred C. 
Sheldon. 


New Prague, Minn.—The city will 
construct an electric light plant. Ad- 
dress J. F. Bruzek, city clerk. 


Centerville, Ia—Fire recently dam- 
aged the electric light. and power 
plant of the lowa Southern Utilities 
Co. 

Davenport, Ia.—The city will repair 
its street lighting system under the 
supervision of Hugo Moeller, city 
clerk. 


Iowa City, Ia—The Iowa City 
Light & Power Co. will erect trans- 
mission lines imm the city and sur- 
rounding country. 


Sioux City, Ia—The construction of 
a 11,000-volt transmission line con- 
necting the general station of the 
Sioux City Service Co. with the Sioux 
City Gas & Electric Co., will com- 
mence under the direction of E. L. 
Kirk, general manager of the Service 
company. 

St. Louis, Mo.—The Board of Pub- 
lic Service plans to erect a one-story 
power house, 65 by 80 ft., as an addi- 
tion to its present plant. 


Hamilton, Kan.—J. H. Johnson, en- 
gineer of the state inspection depart- 
ment, is preparing estimates for a 
new lighting plant for the city. 


Montezuma, Kan.—An electric light 
plant is to be erected here, for which 
bonds in the sum .of $8000 have been 
voted. An additional bond issue 
amounting to $15,500 will be submit- 
ted to the voters shortly. 


Lewiston, Neb.—An election will be 
held to vote on the question of issu- 
ing $4200 in bonds for a lighting plant. 
Address city clerk. 


Fairfax, S. D.—<An organization has 
been formed to construct a dam at 
‘Mulehead point, 15 miles north of 
Bonesteel. Dr. B. Sawyer is secre- 
tary. 


SOUTH CENTRAL STATES. 


Harrodsburg, Ky.—The city council 
has approved the proposed bond issue 
of $200,000 for the installation of a 
municipal electric power plant and 
waterworks system. The power sta- 
tion installation will include electric 
generators, boilers, exciters and auxi- 
liary apparatus. Greeley, Pearce & 
Hansen, 39 West Adams street, Chi- 
cago, are architects. 


Taylorsville, Ky.—M. S. Cheek is 
planning the rebuilding of his electric 
power plant, used for local service, 
recently destroyed by fire. 


Pascagoula, Miss.—Bonds in the 
sum of $25,000 have been voted for the 
erection of an electric hght and water 
plant. Address the mayor. 

Bigheart, Okla—The Bigheart 
Light & Power Co. has been incor- 
porated with a capital of $50,000. Ad- 
dress Horace B. Wald. 

Walter, Okla.—Plans are under way 
to improve the local electric light plant 
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at a cost of $20,000. Address S. C. 
McAdams, town clerk. 


Roby, Tex.—The Roby Water & 
Light Co. has been incorporated with 
a capital ot $20,000. The company 
will construct a power house and in- 
stall two 25-hp., 2200-volt, 3-phase, 
G0-cycle, semi-Diesel oil engines to 
run parallel: 20-kv-a. generator, three 
switchboards and 2.5 miles of distri- 
bution system. The estimated cost is 
$18,500. Address L. C. Eastland. 


WESTERN STATES. 


Salt Lake City, Utah.—The city re- 
corder has been instructed to adver- 
tise for bids to extend the ornamental 
street-lighting system. 


Douglas, Ariz.—It is proposed to in- 
stall an ornamental street lighting 
system on lower G avenue, which City 
Engineer Bane has estimated to cost 
$5200. 

Prescott, Ariz.—It is proposed by 
the Prescott Gas & Electric Co. to 
extend its electric distribution system, 
at an estimated cost of $34,000. 


Bremerton, Wash.—The city coun- 
cil has approved the purchasing of a 
power site on the Skokomish river. 


Chewelah, Wash. — The Stevens 
County Power & Light Co., Colville, 
has been granted authority to erect 
and maintain all appliances necessary 
for the transmission of electrical en- 
ergy to the city. 

Baker, Ore.—The extension of its 
service to the White Swan mines is 
contemplated by the Eastern Oregon 


Light & Power Co. 


Los Angeles, Cal.—Permission to 
divert 10 sec.-ft. of water from streams 
in Mono county for the development 
of 595 hp. has been applied for by J. 
Harvey Pierce, from the state rail- 
road commission. 


Pasadena, Cal.—A petition is being 
circulated by the chamber of com- 
merce for the installation of an orna- 
mental street-lighting system along 
West Central avenue. 


INCORPORATIONS. 


New York, N. Y.—Electric Sealing 
Machine Co. Capital, $5000. To man- 
ufacture special electrical machinery. 
Incorporators: M. Hamilton, S. P. 
Fink and S. Morgenthal, 1898 Long- 
fellow avenue. l 

Woodhaven, N. J.—ldeal Motor Ap- 
pliance Co. Capital, $300,000. To 
manufacture electrical machinery. In- 
corporators: Julius Brimlent, Wil- 
lam J. Ellison, Woodhaven; and 
Fred J. Von Dohrenm, Weehawken. 

New York, N. Y.—Acme Lighting 
Fixture Co. Capital, $30.000. To 
manufacture electrical fixtures. In- 
corporators: M. Ehrlich, S. S. Kogan 
and T. L. Skamberg, 299 Broadway. 

Long Beach, Cal.—March Electric 
Co. To manufacture electrical spe- 
cialties. Incorporators: L. B. Marsh 
and others. 

Chicago, Ill.—Rhy-Bon Electric Co. 
Capital, $5,000. To manufacture elec- 
trical supplies. Incorporators: O. J. 
Clusman, Tillman Bond and F. L. 
Rhyndress, 538 West Madison street, 
Chicago. 
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FINANCIAL NEWS 


Comment.on the Financial Outlook in the Electrical Industry, New Securities, Reports of 
Earnings, Dividends and Utility Stocks 


Bond Offering of Adirondack Power & 
Light Corp. 

The Harris Trust & Savings Bank, E. 
H. Rollins & Sons and Coffin & Burr, 
Inc., are offering an issue of $2,500.000 
Adirondack Power & Light Corp. first 
and refunding mortgage 6% gold bonds, 
due March 1, 1950, at 87.5 and interest, 
yielding 7%. The Adirondack corporation 
does the entire electric light and power 
business in Schenectady, Amsterdam, 
Watervliet, Oneida and other communi- 
ties in eastern and central New York. It 
also wholesales power in Albany, Troy, 
Utica and Rome and supplies gas in 
Schenectady. Saratoga Springs and 
Oneida, serving a population of approx- 
imately 700,000. The principal water- 
power plants of the company on the Hud- 
son and Hoosic rivers and East Canada 
creek, which are supplemented by steam 
plants, have a total present installed ca- 
pacity of over 50.000 kw. As officially re- 
ported for the year ended July 31, 1920, 
the gross earnings were $4,313.436: net 
earnings were $1,326,385, or more than 
1.75 times the annual interest charges on 
ae Orne bonds, including the present 


Keokuk Electric Co. Plans to Issue 


Bonds. 


The Keokuk Electric Co., which does 
the electric railway and the electric 
lighting and power and gas business in 
Keokuk, Ia., and an electric railway and 
electric lighting business in Hamilton 
and Warsaw, Tl., has asked permission of 
the Nlinois Public Utilities Commission to 
issue and sell $238,000 first and refunding 
mortgage, five-year, 6% gold bonds. 


Yearly Statement of Utah Power & 


Light Co. and Subsidiaries. 


The combined statement of the Utah 
Power & Light Co., the Western Colorado 
Power Co. and the Utah Light & Trac- 
tion Co. for the year ended Dec. 31, 1919, 
shows a surplus after charges, taxes and 
depreciation of $1,009.573. compared with 
$1.096,828 for the previous year. The 
figures for 1919 and 1918 follow: 


1919. 1918. 
Gross earnings ...... $7,330,952 36,993,227 
Net after taxes ...... 3,771,039 3.750.185 
Other income ........ 94,707 104,442 
Total income ........ 3,865.746 3,854,627 
Interest, etc. ........ 2,456,173 2,492.799 
Depreciation ......... 400 000 265.000 
Balance ............. 1,009,573 1.096.828 
Preferred dividends .. 575.456 518,729 
Common dividends... 345.590 245.690 
Surplus .......ccc0cee 88,527 232,509 
Southern Utilities Co. 
1920. 1919. 
September gross ..... $ 220,714 $ 166,220 
Net after taxes ...... 34,929 28,985 
Total income ........ « 35,088 29.266 
Surplus after charges 17,488 13,084 
12 months’ gross .... 2,526,243 1,832,613 
Net after taxes ..... 470,316 161,182 
Total income ........ 471,619 162.180 
Surplus after charges 258,685 *20,103 
‘Deficit. 


Duquesne Light Co. and Subsidiaries. 
1920, 1919, 


September gross ..... $1,313.476 $ 915.319 
Net after taxes .... 388,178 305,914 
Nine months’ gross ..10.848,339 R.,T12,2°6 
*Net after taxes .... 3,028,811 2,933,125 


*Does not Include income from invest- 
ments and is hefore providing for interest 
on debt and other income deductions. 


American Light & Traction Co. 

The earnings of the American Light & 
Traction Co. for the 12 months ended 
Sept. 30, 1920, are as follows: 


5 1920. 1919. 
Gross earnings ...... $4,074,414 $4,081,217 
Net earnings ........ 3,677,855  3.872,190 
Previous surplus ....10,254,116 16,146,357 
Total dividends ...... 5,948,677 6,570,097 


Final surplus ........ 9,205,438 10,576,260 


Earnings of Standard Gas & Electric 


Co. Subsidiaries. 


The combined gross earnings of the 
Standard Gas & Electric Co.’s utility sub- 
sidiaries for the year ended Sept. 30, 1920, 
were $30,809,761, an increase of $4,541.282 
over the previous year. The net earnings 
for the year were $10,960.944, an increase 
of $1.293.011 over the previous 12 months. 
Comparative figures for September, 1920, 
with the corresponding month in 1919 are 
reported as follows: 


1920. 1919. 
Gross earnings .......$2,573,369 $2,061,427 
Net earnings ........ 764,025 711,100 


These figures do not include earnings of 
the Shaffer Oil & Refining Co., which for 
the year ended Sept. 30, 1920, were $12,- 
026.083 gross and $4,260,768 net. 


Commonwealth Power, Railway & 


Light Co. and Subsidiaries. 


The following is the statement of the 
Commonwealth Power, Railway & Light 
Co. and its subsidiaries for the period 
ended Sept. 30, 1920: 


1920. 1919. 
Nine months’ gross.$22,832,246 $18,639,810 


Net earnings ......... 7,713,635 7,673,516 
Surplus after fixed 
charges ...... PE 1,149,930 1,558,368 
Balanc> after pre- 


342,045 750,483 


ferred dividends ... 


Galveston-Houston Electric Co. 


1920. 1919. - 
September gross ..... $ 341,143 $ 257,045 
Net earnings ....... 117,590 62,912 
Surplus after charges 82,249 27,696 
Twelve months’ gross 3,571,774 3,007,219 
Net earnings ....... 999 634 802,779 
Surplus after charges 577,698 405,167 


Augusta-Aiken Railway & Electric 
Corp. 
1920. 1919 


September gross .....$ 107.662 $ 91,235 
Net after taxes ...... 39,282 32,417 


Surplus after charges 6,684 2,068 
Twelve months’ gross 1,234,789 1,035,283 
Net after taxes ..... 428,396 328.307 
Surplus after charges 36,483 43,118 
*Deficit. 
Blackstone Valley Gas & Electric Co. 
1920. 1919. 


September gross .....$ 274.147 $ 235,355 
Net earnings ...-e.6. 73,055 16,34 
Surplus after charges 47,167 52 056 
Twelve months’ gross 3,144,752 
Net earnings ........ 902,324 
Surplus after charges 600,995 374,103 


Eastern Texas Electric Co. 
September gross ....$ 144.708 $ 124.34 


Net earnings ........ 55,252 49.871 
Surplus after charges 37,563 36.346 
Twelve months’ gross 1,564.085 1,308,763 
Net earnings ........ 593,249 496.919 
Surplus after charges 423,197 346,267 
Dividends. 
Pay- 
Term. Rate. able. 
Blackstone Veal. ; 
& EB. com. ......-. - Q $1.00 Dec. 1 
Blackstone Val. G. 
& E. pfd. i........ SA $3.00 Dec. 1 


. pfd. 
Gas & Elec. Secur. 
com., cash.......... M .6o0f1% Jan. 1 
Cas. & Blec. Secar. 
stock .....ssoososse M .75 of 1% Jan. 1 
General Elec. Co. cash Q $2.00 Jan. 15 
General Elec. Co. stock.SA 2e ; 
Phila. Elec. Co. ..... - Q 1.75% Dec. 16 


Phila. Elec. Co. pfd... 45c Dec. 16 
San Joaquin Lt. & 

Pr. prior pfd....... $1.75 Dec. 15 
San Joaquin Lt. 

Pr. pfd. ...sesoseese Q $1.50 Dec. 15 
Southwestern Pr. & 

Lt., pfa. .essssesone Q 1.75% Dec. 1 


WEEKLY COMPARISONS OF CLOSING- BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 
Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 


Divrate. Bid Bid 


Public Utilities— Percent. Nov.9. Nov. 16. 
Adirondack Electric Power of Glens Falls, common......... sens 6 14 13% 
Adirondack Electric Power of Glens Falls, preferred........... 6 71 71 
American Gas & Electric of New York, cCommMoOn......s.s..es ..10+extra 105 98 
American Gas & Electric of New York, preferred.......-.. ree 6 35 36 
American Light & Traction of New York, common..........- wha. aS 115 109 
American Light & Traction of New York, preferred............. 6 81 80 
American Power & Light of New York, common.........-.. kasa 4 55 53 
American Power & Light of New York, preferred.......... keneen 6 62 62 
American Public Utilities of Grand Rapids, common....... Soron hn 7 6 
American Public Utilities of Grand Rapids, preferred........... 7 20 18 
American Telephone & Telegraph of New York ......sesesses.. a 100 99% 
American Water Works & Elec. of New York, common......... ee 3 214 
American Water Works & Elec. of New York, particip......... 7 61 5 
American Water Works & Elec. of New York, ist preferred.... .. 46 43 
Appalachian Power, cCoMMON......sessesesocseveessososeeses PE ia 2 3 
Appalachian Power, preferred... ....ccccescecccesecnsserescecus 7 17 16 
Cities Service of New York, COMMON........ 202 eee ere eeeeens +extra 305 290 
Cities Service of New York. preferred..........ccccccceeveees eae 6 65 641% 
Commonwealth Edison of Chicago oo... cc ccc ccc teen c tes eee £ 102 100 
Comm. Power, Railway & Light of Jackson, common......... ous én 17 16 
Comm. Power, Railway & Light of Jackson. preferred......... s 6 7 37 
Federal Light & Traction of New York, cCoMmon.......ssse esse 2 T 7 
Federal Licht & Traction of New York. preferred.......... Genan os 46 4c 
Northern States Power of Chicago, commMon....,......0eceeeees RP 45 44 
Northern States Power of Chicago. preferred...........2+00- ex.div.7 7 TI 
Pacific Gas & Electric of San Francisco, COmMmmMmon.......s..s.e.s oeo te 53 48 
Public Service of Northern Illinois, Chicago, common......-.ee+% 7 65 63 
Public Service of Northern Tllinots, Chicago, preferred........... b 85 83 
Standard Gas & Electric of Chicago, common.........ceeceees =. ai 16 14% 
Standard Gas & Electric of Chicago, preferred..........cceecees g 37 35% 
‘Tennessee Railway, Light & Power of Chattanooga, common.... 1 1 
Tennessee Railway, Light & Power of Chattanooga, preferred... 6 4 3 
Western Power of San Francisco, common ........cceecee abies we 21 20 
Western Union Telegraph of New York ...... aw E EA extra 2 86% 

Tr.dustrials— 

Flectrie Storage Battery of Philadelphia, common ........---++> 4 121 113 
General Flectrie of Schenectady oo... ccc ccc cu ccccccccuuceeceeees 8 138 122 
Westinghouse Electric & Mfg. of Pittsburgh, common ........--- vi 47% 44 
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Establishing a New Electric Store 
in a Big Way. 
How a Large Retail Shop Was Successfully Launched in Min- 


neapolis—Details of Store Appointments — Business-Building 
Methods Used — Advertising Secures Attention of the Public 


By WILLIAM B. EASTWOOD 


Many contractor-dealers have started with 
small beginnings and gradually developed and en- 
larged their stores with the development and 
progress of the electrical appliance business. The 
crop of electrical dealers has been unusually large 
this year, a large number of them starting in a 
modest way with a neighborhood store and plan- 
ning to increase their capacity and stock as they 
develop their territory and business. 

Occasionally, however, a retail electrical appli- 
ance store of pretentious magnitude, fully 
equipped and stocked in accordance with modern 
merchandising methods, is launched with a gen- 
erous display of newspaper advertising and atten- 
tion-compelling publicity. One of the. stores of 
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the latter class is that of the Progressive Electric 
Co., which was opened about three months ago 
in the heart of the principal business section of 
Minneapolis, Minn. 

In selecting the name for the newly formed 
company the word “progressive” was made to 
apply in its fullest meaning. It was planned to 
start the new business at a point at which many 
dealers are aiming as the pinnacle of successful 
achievement—a point at which they hope to jog 
along in peaceful security. From this point the 
Progressive Electric Co. proposes to progress and 
develop as fast and as far as intelligent energy 
and business ingenuity can guide and direct it. 
From the date of the formal opening, August 28, 


Looking Toward the Rear in the Store of the Progressive Electric Co., Minneapolis, Minn. 
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every hope of the organizers of the new company 
has been fulfilled. 

Experience and confidence formed the basis of 
this new adventure. M. V. Rutherford, president 
and treasurer of the Progressive Electric Co., was 
for 14 years sales and advertising manager for 


Early Morning Crowd Attracted by Progressive Electric 
Co.’s Window Display. 


a large electric company in Minneapolis. In addi- 
tion to his sales ability in connection with elec- 
trical goods he had proven conclusively the value 
of properly prepared and well-placed advertise- 
ments in the newspapers. Plans for the new 
store, its equipment, stock, merchandising meth- 
ods, advertising campaigns, etc., were completed 
in minute detail before the date of opening. 
Nothing was left to guesswork or last-minute 
emergencies. 


OPENING AN ELECTRICAL APPLIANCE STORE 
With A Lote “Banc” 


There was something dynamic about the first 
announcement of the Progressive Electric Co. 
Minneapolis daily newsfeper carried this an- 
nouncement conspicuously in all editions the day 
before the opening of the store. The prominence 
of the advertisement was compelling. It occu- 
pied five of the seven columns on one page in the 
news section of each paper. The advertisement 
promised a surprise and followed that up with 
the details of an intriguing guessing contest and 
a promise of souvenirs and flowers for ladies. 
Several electrical appliances were pictured in the 
lower part of the advertisement, accompanied by 
brief and convincing descriptions. 

ar Minneapolis Institution for Minneapolis 
People” was a fitting catch-line at the bottom of 
the advertisement. The address of the new store, 
at 28 South Oth street. located it on one of the 
busiest streets of the city, half a block from the 
largest department store, across the street from 
one of the largest hotels and in the very midst of 
the busy commercial life of the citvy—easy to 
reach and convenient for shoppers. The adver- 
tisement and the store radiated permanence and 
stabilitv. The name “Progressive Electric Co.” 
suggested steady, substantial growth. 


One of the attractions of the advertisement was 
the picture of a cake of ice in the heart of which 
had been frozen a $5 bill. The people were in- 
vited to come to the store and register their guess 
as to how long it would take for the ice to melt 
so that the bill could be removed. Fortunate 
guessers were offered a vacuum cleaner and the 
$5 bill. As the result of the advertisement the 
new store was visited on the opening day by 2500 


- people, of which number 1200 to 1500 registered 


their names and addresses. A few days later an 
advertisement announced the names of those 
guessing the nearest to the actual melting-time 
of the ice. 

The first ice-guessing contest aroused much in- 
terest and prepared the public for greater enthu 
siasm when the next contest was announced two 
weeks later, this time with an electric flatiron 
frozen in the cake of ice. This contest and the 
continued advertising of the company fixed the 
permanence of the store in the public mind, estab- 
lishing almost from the first day a steady and 
continuously growing trade. 


DETAILS OF ARRANGEMENTS AND DISPLAYS IN 
New Snow WINDOW. 


“Our reason for selecting this location,” said 
Mr. Rutherford, “was that we considered a good 
retail location to be our chief stock in trade.” 
The store has a 22-ft. front and a depth of 157 ft. 
There is one large display window across the 
front with a wide entrance at the side. This 
show window is constructed with a double floor. 
the upper floor, about 18 ins. above the sidewalk, 
being removable. The lower floor is 6 ins. above 
the level of the sidewalk. The upper floor is in 
two sections, one of which is removed when it is 
desired to show a combination of small and large 
appliances. 

When the display consists of small appliances 
and lamps the upper floor is left intact. By re 
moving one section of the upper floor the remain- 
ing section is used to show flatirons, toasters, 
flashlights, lamps and other small articles, while 
the lower floor of the other section is used for a 
working display of washing machines, ironers or 


Entrance to Store of Progressive Electric Co., Minneapo- 
lis, Minn. 
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` View of Interior of Progressive Electric Co.’s Store, Looking Toward the Front. 


vacuum cleaners. By placing the larger working 
displays on the lower level the pedestrians on the 
outside of the window can look down into the 
washing machine or examine the operation of the 
electric ironing machine more closely. When it 
is desired to make a complete laundry display the 
entire upper floor is removed and the whole win- 
dow used for the big demonstration. 

Back of the window is a panelled background 
about 16 ins. high. A drop panel extends down 
from the top about a foot. The space between 
these two panelled strips is open, permitting the 
outside observer a view of the handsomely ar- 
ranged store within. The rear of the window is 
so arranged that a plate glass may be installed in 
the open space during the winter, making it pos- 
sible to maintain a temperature at which the win- 
dow will not become covered with frost. Con- 
struction of this window was the result of much 
experience and many experiments by Mr. Ruther- 
ford and his associates, and they believe such 
arrangements for a window give the best results. 

Fifteen 100-watt Mazda C lamps in “X-Ray” 
reflectors are used for illuminating the show 


window. The reflectors, set flush with the top. 


of the window, form three rows of five lamps 
each across the ceiling of the window space, one 


at the front, one through the middle and one at | 


the back. Each row forms a circuit controlled 
separately by switches placed outside the entrance 
of the store so may be manipulated by the night 
watchman. The division of the window illumina- 
tion into three circuits permits the lighting of but 
one or two rows of lamps on cloudy, gloomy 
days. The arrangement of the lights has been 
found to dissipate all shadows in the window, 
giving an even flood of illumination that attracts 
pedestrians from afar and advertises good illu- 
mination. 

One of the views of the store of the Progres- 
sive Electric Co. accompanying this article shows 


the front entrance. On the left of the entrance 
may be seen a large outside showcase set into the 
wall of the passageway. In this showcase is dis- 
played small merchandise, each article having at- 
tached to it a card bearing a number, a brief de- 
scription and the retail price. The case has a 
large plate-glass front which slides upward and 1s 
locked from the outside when closed. The shelves 
are also of plate glass. A plate-glass mirror 
covers the entire back, the reflection from which 
creates the illusion of a much larger front. This 
case is considered a very efficient silent salesman. 


ARRANGEMENT OF INTERIOR OF PROGRESSIVE 
ELECTRIC STORE. 


On the right side of the store near the entrance 
is a row of showcases on marble bases and all 
inclosed in plate glass except that the middle case 
has a top of wood, covered with linoleum, fo! 
use as a wrapping counter. In these cases are 
displayed heating and cooking appliances, the 
glass shelves in the cases being adjustable to th 
height of the appliances. 

In the rear of the showcases is a line of shelves 
on which are displayed package goods. The 
shelf-case is but 7 ft. high, permitting the sales- 
men to reach the stock without the use of a lad- 
der. Beneath the shelving are batteries of draw- 
ers which hold fittings. The drawer-case projects 
about a foot forward of the shelves and its top 
serves as a counter. Just back of the middle 
showcase used for the wrapping counter is an 
electrically operated cash register. The register 
is provided with individual cash drawers for 
each salesman. : ees 

On the left-hand side of the store near the 
front a washbowl is installed and connected with 
a hot-water heater to demonstrate the automatic 
heating of the water by turning the faucet. Just 
in the rear of the heater display is the laundry 
demonstration where prospective customers are 


. 
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shown the operation of washers and ironers. The 
hot water from the heater demonstration is used 
in the washer demonstruction. 
Near the front-center of the store is the vacuum 
cleaner display. Mr. Rutherford explains that 
the reason for placing them so near the front is 
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Sample of Advertisement Used by Progressive Electric 
Co., Announcing Opening Day. 


because they are a comparatively small appliance 
and should be placed where they will attract 
attention. The vacuum cleaner also makes a 
noise when being demonstrated and its depart- 
ment near the front does not interfere with trade 
at the back of the store. Down the center of the 
store are placed several wicker display tables on 
which are displayed electric sewing machines, 
portables and other small appliances which may 
be displayed for special sale. A specially made 
lamp display rack serves as a silent incandescent 
lamp salesman. 


ILLUMINATION AND DECORATIVE FEATURES PART 
Or MERCHANDISING SCHEME. 


The store is illuminated with five Veluso 500- 
watt lighting units, the fixtures of which are 
finished in oxidized silver. Running around the 
entire store, 7 ft. from the floor, is a rail effect 


beneath which the walls are decorated in shades. 


of gray and panelled off with moldings tinted in 
old rose. Between the two sets of moldings are 


Vol. 77—No. 22. 


conventional designs in old rose and gray. Be- 
tween the top rail and the ceiling are panels of 
tapestry representing a Venetian garden scene in 
shades of old rose and gray. The entire floor is 
covered with a heavy battleship linoleum to match 
the decorations of the store. 

At the left in one of the interior views of the 
store presented herewith may be seen an attrac- 
tive place fitted up for the ladies to rest, write let- 
ters, telephone or visit with friends. All the fur- 
nishings for this feature were specially made for 
the store and are finished in old rose and gray. 
On either side of the store in this picture will be 
seen sidewall outlets. These outlets are equipped 
with oxidized silver fixtures to match the ceiling 
fixtures of the store, and each fixture has an old 
rose and gray cretonne and silk shade to har- 
monize with the general color scheme. All the 
woodwork of the store, including the brackets on 
the showcases, is enamelled in dull French gray, 
trimmed with two lighter shades of gray. 

Back of the main store, on the left-hand side, 
are two specially constructed rooms for the dis- 
play of lighting fixtures. One of these rooms, 
decorated in blue, pink and old gold, contains the 
bedroom and dining room fixtures. The other 
room, finished in shades of soft brown, are dem- 
ontrated and displayed fixtures for the living 
room, den and porch. This plan removes the 
fixture displays entirely from the other merchan- 
dise and gives them their individual harmonious 
surroundings. 

In the rear of the store, at the right, is the 
main office of the company. Back of the office 
on the main floor are the repair room, workshop 
and receiving room. The loading platform is in- 
closed with a driveway which leads to the alley. 
The basement is used for a store room although 
the carload merchandise, including washing ma- 
chines, etc., is stored in a warehouse. 

Included in the selling staff is a corps of 14 
city salesmen who go about the city selling appli- 
ances. Some of these salesmen specialize in one 
appliance, some in another, and some of them 
handle a general line. A staff of expert demon- 
strators is employed. The washers and ironing 
machines are always connected up while on dis- 


play in the store, the sales ladies giving working 


demonstrations throughout the day. Apparently 
nothing has been overlooked that would increase 
the efficiency of the Progressive Electric Store. 


CIVIL SERVICE EXAMINATION FOR 
ELECTRICAL DRAFTSMEN. 


An open competitive examination for elec- 
trical draftsman has been announced by the 
United States Civil Service Commission, appli- 
cations to close March 1. The duties of this 
position consist of work along the design of elec- 
trical equipment, such as motors, generators, en- 
gines, transformers, switchboards, fixtures for 
switchboards, wiring diagrams, lighting fixtures 
and electrical instruments. Competitors will not 
be required to report for examination at any 
place, but will be rated on their education and 
experience as well as drawings submitted with 
their applications. Those desiring to make appli- 
cation should write to the Civil Service Commis- 
sion, Washington, D. C., asking for form 1312 
and mentioning the title of the examination de- 
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Potential Field for Medium-Sized 
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Electric Washers © 


Dealers Will Find Profitable Merchandising Possibilities for 
Small Laundering Equipment in Restaurants, Small Hotels, 
Clubs and Other Institutions Paying High Laundry Prices 


During recent years the market for electric 
washing machines for household purposes has 


been a fertile field for the electrical dealer. Hun- 


dreds of thousands of machines have been sold, 
with good profit and quick turnover, resulting in 
quite satisfactory business for the dealer. Cus- 
tomers, too, have been satisfied, for the washing 
machine demonstrated its value as a convenience 
and labor-saver. The result has been to establish 
the washer as a staple article in every dealer’s 
stock in trade. Four or five years ago this was 
not true. The dealer was a bit slow in accepting 
the washing machine. He did not take up the 
idea of selling what to him was a high-priced 
article in a field that wasn’t very well developed. 

Practically the same conditions that character- 
ized the sale of household washing machines 
several years ago now exist with regard to the 
larger electric washing machines suitable -for 
restaurants, small hotels, clubs and similar insti- 
tutions. These machines are now comparatively 
expensive and the sale of them requires more 
effort, but there is a potential field for them of 
such magnitude that the dealers cannot afford to 
overlook it. 

Small hotels, clubs and other institutions all 
over the country are paying enormous sums in 
the aggregate for that overhead portion of their 
service which includes clean napkins, table covers, 
aprons, towels, etc., necessary to the comfort and 
cleanliness of the service. By far the largest item 
in this overhead is the cost of laundering, the 
constant increase in which is driving many own- 
ers and managers to seek information with a view 
to the installation and maintenance of their own 
laundering equipment. 

Recent investigations disclose the fact that but 
7% of the restaurants of all types and sizes wash 
their own napkins, and but 3% include in this 
function their table covers and aprons. It is also 
disclosed that approximately 50% of all classes 
of restaurants are using paper napkins despite the 
acknowledgment by many managers that paper is 


a poor substitute for cloth napkins, and that re- 


cent research made in the field discloses that the 
cost of supplying cloth napkins to customers is 
less than that of paper napkins. It was explained 
by many managers that during and since the 
war the laundry prices had mounted so high and 
the service had become so poor that the paper 
napkin was the only relief. 

Recently, however, progress in the development 
of electrical appliances, together with publicity 
covering the convenience and economy of such 
equipment as the washer and ironer for house- 
hold use, has moved some of the more thoughtful 
public caterers to investigate the possibilities of 
installing their own electrical laundering equip- 


ment with units a little larger than those used in 
the ordinary home. 

Attention has been called to the fact that the 
ordinary type of household washer is in use only 
one day in the week, while such a machine is 
capable of giving service for an indefinite period 
if used every day in the week. But most restau- 
rants would require a more sturdy machine. It 
is possible to obtain washing machines of a some- 
what larger type than the ordinary electric house- 
hold washer, with a capacity large enough to take 
care of the napkins, table covers, aprons, and 
towels of a fairly large restaurant when operated 
only a portion of each day. Some of these ma- 
chines combine a washer with an extractor, the 
latter drying sufficiently to make the articles ready 
for ironing. With the addition of an ordinary 
household ironer the entire laundry requirements 
of a restaurant could be cared for by some of 
the employes or by a small-salaried woman at a 
large saving over commercial laundry service. 
The room required for such a laundering plant is 
comparatively small. 


Prices Paip By RESTAURANTS TO COMMERCIAL 
LAUNDRIES. 


It has been found that prices paid by restau- 
rants in various parts of the country range from 
$0.30 to $0.75 a 100, or by weight at the rate of ` 
4.5 to 6 cents a pound. Some restaurants use a 
service where the laundry furnishes the napkins, 
aprons, covers, etc., as well as laundering them, 
the average charge for such service being about 
$1.75 for 100 pieces. A canvass of restaurants 
of all classes shows that an average of six in 
every 15 do not use table covers, while those 
using covers and sending them to the laundry 
pay from 3 to 8 cents each, or from 4.5 to 7 
cents a pound when done by weight. It is esti- 
mated that the life of napkins and table covers 
sent out to the laundries averages about 6 months. 

Not long ago the American Restaurant, a pub- 
lication in the catering field, instituted a survey 
among restaurants of all classes in the United 
States, the object of its questionnaire being to 
seek a solution to the laundry problems of the 
keeper of restaurants and similar institutions. 
The results of the investigation indicated that a 
large saving was possible by installing a small 
laundry outfit and doing all the- laundry work 
right in the restaurant. With the modern elec- 
tric equipment the entire process could be accom- 
plished without placing of hands in the water and 
without the presence of objectionable steam or 
odor recalled in the old-style methods of wash- 
ing clothes. _ | 

It is an unquestionable fact, say the restaurant 
keepers, that commercial laundries are harder on 
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napkins, covers, aprons, etc., than is the case 
when the laundry is done by the restaurant itself 
with its own equipment. This is due, without 
doubt, to the use by commercial laundries of 
strong solutions for the purpose of removing the 
dirt in the least possible time. As a matter 
of fact, the napkins and table covers of a restau- 
rant are not permitted to become very much soiled 
and the strong washing solution works havoc 
with the fabric, causing its deterioration in a short 
time. It is the claim of experienced restaurant 
keepers that the inexpensive cloth napkin will last 
for at least two years with proper washing. 


OBJECTIONABLE FEATURES RESTAURANT MEN 
SEEK TO ELIMINATE. 


Among the many objections found by the re- 
search mentioned above to the commercial laun- 
dering of restaurant linen, aside from the wear 
and tear, was a heavy loss through missing pieces. 
Another objection lay in the fact that laundries 
must call for and return the work. This pick-up 
and delivery expense, which is no small item, 
must'be paid for by the restaurant and others 
patronizing the laundry. In this connection an- 
other objection was raised to frequent delays in 
delivery which would result very often in great 
inconvenience to the restaurants. 

It was found that restaurant men were fre- 
quently deceived by the rental system by which 
some laundries supply all the linen and charge a 
rental as well as washing service while creating 
the idea that they will furnish napkins, covers 
and aprons at a small rental charge in order to 
get the work. Where careful check has been 
made of such rental costs they have been found 
to equal the original cost of the linen in a few 
months. It was thus shown that the laundries 
furnishing such service not only realized a good 
profit from the washing but were also making a 
handsome profit from the rentals. 

Reports on the laundering question from vari- 
ous parts of the United States show a wide range 
in prices being charged restaurants for the laun- 
dering of napkins, table covers and the aprons 
used by waiters, cooks, etc. A hotel in Wash- 
ington pays $0.30 a 100 for all pieces as they come, 
including napkins, aprons, covers, rags, caps, etc. 


A cafeteria in Knoxville, Tenn., pays 7 cents a. 


pound for all flat work. A hotel in Omaha pays 
$0.25 for each apron, while a restaurant in the 
same city pays 6 cents a pound for aprons and 
covers. A lunch room in St. Louis pays 5 cents 
each for aprons. A restaurant in Kansas City, 
Mo., pays $1 a 100 pieces for all flat work, in- 
cluding aprons, napkins, rags, etc. A cafe in Des 
Moines, la., pays 7 cents for each apron, while a 
restaurant in Battle Creek, Mich., pays 12 cents, 
and another in Rockford, Ill., pays 10 cents each 
for aprons. A hotel in Pennsylvania pays $5 a 
100 for aprons. By this it is seen that a large 
saving in almost every case could be effected by 
the installation of an electric washer, an electric 
drier and an electric ironer. 

Dealers in electrical appliances should not at- 
tempt to sell an ordinary houschold washer to a 
restaurant. Such a washer is not constructed to 
withstand the hard usage of restaurant work for 
a period of time that would satisfy the average 
restaurant or hotel keeper, nor would the capacity 
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of the household washer be sufficient to handle 
restaurant linen in the quantity desired. Nine 
hours’ daily use of such a machine for only 6 
months is equivalent to 13 years’ use in the 
average household. On the other hand, when it 
comes to the heavier laundry machinery such as 
is used in laundries, the larger hotels, etc., the 
initial cost is prohibitive, the consumption of elec- 
tricity 1s too great, and the average restaurant 
cannot afford the space necessary for such an 
installation. 

Some restaurant keepers have broken away 
from the old commercial laundries and are now 
using their own electrical equipment. This equip- 
ment in some cases consists of a washer with an 
automatic drying attachment and an electric 
Ironer, occupying but a few feet of space and 
giving satisfaction in its work while saving money 
for the restaurant. 

One restaurant man has installed his electric 
laundry equipment on a balcony over his kitchen. 
There are no objectionable odors, no steam or 
wet floors. The machine, which is specially con- 
structed for restaurants, small hotels, clubs, etc., 
washes and rinses the pieces. They are then 
transferred tc the drying cylinder which revolves 
at 1500 r.p.m., drying the entire batch in a few 
minutes. The final process is the running of the 
pieces through the electric ironer, taking them 
direct from the drier. 

In the restaurant mentioned above the washer 
makes no noise and works with little vibration. 
It takes care of all the napkins, covers, kitchen 
linen, including towels, aprons, jackets, etc., a 
daily average of 2000 pieces. The owner is very 
well satished with the saving in laundry bills and 
the length of life of his linen. One low-salaried 
woman handles the entire installation satisfac- 
torily. 


CHRISTMAS SELLING CAMPAIGN OF 
S. E. D. IN FULL SWING. 


The holiday campaign of the Society for Elec- 
trical Development is in full swing, and the 
Christmas selling slogan, “Say Merry Christmas 
Electrically” is being spread broadcast by central- 
station companies and electrical merchants taking 
part in this movement. The society has con- 
ducted many campaigns in the past, but from 
present indications this 1920 Christmas drive 
promises to eclipse all previous selling movements. 
As in previous campaigns, the society supplies 4 
certain amount of advertising material free to 1s 
members. Non-members, however, are require 
to pay only the actual cost of producing and dis- 
tributing the material which they may want 
to use. l 


TO CELEBRATE AMPERE CENTENARY 
NEXT WEEK. 


Arrangements are being made by the Crocker- 
Wheeler Co., Ampere, N. J., for the celebration 
on Dec. 4 of the one-hundredth anniversary 0 
the contributions made by Andre Ampère to the 
development of electromagnetism. Addresses 
will be made by Dr. Schuyler S. Wheeler, Dr- 
M. I. Pupin and Dr. C. O. Mailloux on the 
achievements of the distinguished Frenchman 18 
the ficld of electromagnetism. 


November 27, 1920. 
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Motor-Control Equipment and Its 
-= Application 


First of a Series of Articles on Principles and Application of 
Motor-Control Apparatus—General Considerations—I]lustra- 
tions of Various Types—Controller Engineering Nomenclature 


By G. J. KIRKGASSER and E. W. SEEGER 


With vast increases in the application of elec- 
tric motors have come developments and refinements 
in the design of controller equipment. The many 
types and applications of motors have necessitated 
a corresponding variety of controllers and a broad- 
ened practice in connection with their installation 
and use. The fundamentals of motor-controller en- 
gineering, modern practice in the application of con- 
trollers, and the possibilities in the field form the 
basis of a series of articles, of which this 1s the 
first. These articles have been prepared from a 
practical viewpoint, the purpose being to give the 
motor user, the electrician and the central-station 
power salesman the latest information on the sub- 
ject in as simple and understandable a manner as 
possible. Subsequent articles will take up funda- 
mental principles of direct- and alternating-current 
motor-control apparatus, with special treatment of 
manually operated and automatic controllers, to be 
followed bv articles on the application and use of 
such equipment in different industries —Enitor’s 
NOTE. 


Electric motors, like other electrical appliances, 
require some method of putting them into oper- 
ation. The switch in the socket or a separate 
switch in the wall serves to operate a lamp or a 
lighting fixture. A push-button switch on the 
cord of a flatiron, toaster or percolator gives 
ready and convenient means for controlling the 
energy, and, consequently, the operation of these 
electric heating appliances. A similar arrange- 
ment is satisfactory for the small motors used on 
vacuum cleaners, grinders, hair clippers, drink 
mixers, etc. 

Motors of larger sizes and applied to various 
kinds of machinery and equipment, however, re- 
quire apparatus for connecting them to the en- 
ergy supply, for properly putting them into op- 
eration and for controlling their operation. The 
latter includes protection against starting too rap- 
idly, and provision (when needed) for varying 
the speed, besides many other features of control. 

Just as the brain through the nervous system 
controls the action of the muscles, and therefore 
controls the movements and operation of the 
body, so also does the controller function to gov- 
ern the operation of the electric motor in order 
that its power may be turned to a useful purpose. 
Without this control of its acceleration, speed 
regulation and stopping, the motor could be put 
to but little practical use, particularly in the sizes 
above fractional horsepowers. 


Use of Electric Motors Depends on Control. 
—When considering the motor drive of any ma- 
chine the relation of the machine, motor and con- 
trol apparatus should be determined at the out- 
set. The kind of machine determines the kind of 
motor required as well as the control. For ex- 


ample, a dough mixer when loaded demands 
more power at starting than a ventilating fan; 
although the size of motor in either case may be 
the same they will operate differently and the 
motor-starting apparatus will have to be selected 
with the difference in duty known. 

A few illustrations of applications of control 
apparatus and motors and several of the former 
alone are shown to impress some sort of picture 
upon the reader's mind. This may help to in- 
crease interest in the subject, indicate to some ex- 
tent the comparative size of motor and its regu- 
lating controller, and the methods of mounting. 

Fig. 1 shows a small direct-current motor 
driving a compressor. On the wall is one type of 
control apparatus—an automatic starter. Closing 
of the small fingers gradually accelerates the mo- 
tor from standstill to normal running speed. 

Fig. 2 shows an ordinary “starting box” or 
hand-operated motor starter. It is typical of the 
older types, being used for starting small motors 
where automatic control is not required. 

Illustrating a more complicated control panel, 
Fig. 3 shows a panel on a floor frame, the panel 
carrying magnetically operated switches, the 


Fig. 1. 


Small direct-current motor (E) driving an air com- 
pressor (D) automatically controlled by the multiple- 
finger-type automatic starter (C) mounted on the wail. 
In connecticn with this starter a  pressure-operated 
switch is used. This switch and the automatic starter 
Start the motor when the pressure in the tank (A) falls 
below a predetermined value and stop it when the pres- 
sure rises to a maximum. The knife switch and fuses 
are in the cabiret (B). 
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closing and opening of which function to accel- 
erate or decelerate the motor. Such equipment 
is used for driving electric elevator machinery, 
hoists and other large machines, the motor being 
of large horsepower and the current of high 
amperage. 

In the industrial plant the largest variety of 
controller apparatus is used because of the many 
and varied kinds of machinery employed. Fig. 4 
shows a large punch press so controlled that the 
operator need only push the “on” or “off” button 
to operate the press. The automatic controller 
in this instance is mounted in a case, the door of 
which was left open to expose the exterior for 
photographing. 

Various kinds of accessories or auxiliary ap- 


Fig. 2. 


Common type of hand-operated starter for controlling 
direct-current motors. 


paratus are classed under the general heading of 
control apparatus. These include float- and pres- 
sure-operated switches which start and stop 
pumps used on open-tank or compression sys- 
tems; limit switches which are interlocked with 
main control panels, as on elevator and hoist 
drives, functioning as safety devices in prevent- 
ing over-travel; master and push-button switches 
used in connection with automatic controllers to 
give remote control; electric brakes; phase-fail- 
ure and phase-reversal protective relays used with 
polyphase induction motors. 


Inclosed Apparatus Sometimes Required.— 
Because of liability of accidental contact or of 
being damaged when placed within reach of an 
attendant, open-type hand-operated starters and 
regulators are sometimes undesirable. For these 
reasons, controllers used in crowded places are 
better suited if they are of the inclosed type or 
of the automatic type. The latter may be mount- 
ed safely out of reach and a push-button station 
located conveniently for the attendant. — 

When dust, lint or other fine powders are pres- 
ent in appreciable quantities, even the automatic 
controllers are placed in inclosing cases or in 
separate. rooms. In fact, in some localities and 
for some classes of factories only inclosed appa- 
ratus is approved. 


Controller Engineering Nomenclature.— 
There are a number of terms, the definitions and 
uses of which, in many cases, have particular 
significance when used in connection with con- 
trol equipment for motors. Following is a list 
of such terms, with their accepted definitions. 


Vol. T7—No. 22. 


Electric Controller: A device or group of devices 
which serve to govern, in some predetermined man- 
ner, ar electric power delivered to the device gov- 
erned, 


Note: The device governed is usually a motor, but it 
is the intention of this definition to cover the contro! of 
generators, electric heating apparatus and any other de- 
vices requiring approximately the same kind of control 
as used for industrial motors. 


Full Magnetic Controller: A controller having all 
of its basic functions performed by electromagnets. 

Semi-Magnetic Controller: A controller having 
part of its basic functions performed by electromag- 
nets and part by other means. 


Manual Controller: A controller having all of its 
basic functions performed by hand. 


Note: By basic function is usually meant acceleration, 
retardation, line closing, reversing, etc. : 


Magnetic Contactor: A magnetically actuated 
device for repeatedly establishing or interrupting an 
electric power circuit. 

Master Switch: A device which serves to govern 
the operation of contactors and auxiliary devices of 
an electric controller. A master switch may be auto- 
matic, such as a float switch or pressure regulator. 
It may be manually operated, such as the drum, 
push-button or knife switch. 


Relay: A device which is operative by a variation 
in the characteristics of one electric circuit to effect 
the operation of other devices in the same or another 
electric circuit. 

Resistance: The opposition offered by a substance 
or body to the passage through it of an electric cur- 
rent, converting electric energy into heat; the recip- 
rocal of conductance. — 

Resistor: An aggregation of one or more units 
possessing the property of resistance, used in an elec- 
tric circuit for the purpose of operation, protection 
or control of that circuit. 

Normal Speed: That speed of a motor obtained 
with full field and with no resistor in the armature 
circuit. 

Constant-Torque Resistor (Substitute for Machine 
Duty): A resistor for use in the armature or rotor 
circuit of a motor where the current is practically 
constant throughout the entire speed range. 

Fan Duty Resistor: A resistor for use in the 
armature or rotor circuit of a motor where the cur- 
rent is approximately proportional to the speed of 
the motor. 

Resistive Conductor: A conductor which is used 
on account of its property of resistance. 

Rheostat: A resistor combined with means for 
varying its resistance. 

Low-Voltage Release: The effect of a device op- 
erative on the reduction or failure of voltage to 
cause the interruption of power to the main circutt, 
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Fig. 3. 


A larger type of automatic controller panel (C) used 
to govern the starting, speed regulating and sto gob 
the motor (E) driving the elevator machine. e d the 
netic brake is shown at D, the gearing at B, an 
sheaves at A. 
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Fig. 4. 


An automatic type of controller (A) used with a large 
unch press. The controller itself is mounted in a case 
ccated on a pillar, while the workman need only use the 
push buttons (B) mounted directly on the punch press 
to start and stop the motor. 


but not preventing the re-establishment of the main 
Circuit on return of voltage. ; 

Low-Voltage Protection: The effect of a device 
operative on the reduction or failure of voltage to 
cause and maintain the interruption of power to the 
main circuit. 

Overload Protection: The effect of a device oper- 


ative on excessive current, to cause and maintain the — 


interruption of power to the device governed. When 
it is a function of a controller for an electric motor, 
overload protection shall provide for interrupting any 
operating overloads, but may not rupture short- 
circuits. 

Phase-Failure Protection: The effect of a device 
operative on the failure of power in one wire of a 
polyphase circuit to cause and maintain the interrup- 
tion of power on the remaining circuits. 

Phase-Reversal Protection: The effect of a device 
operative on the reversal of phase relations in a 
polyphase circuit to cause and maintain the interrup- 
tion of power in all of the circuits. 

Dust-Proof: Apparatus so constructd or protect- 
ed that the accumulation. of dust will not interfere 
with its successful operation. 


Dust-Tight: Apparatus so constructed that dust 


will not enter the inclosing case. 

Explosion Proof: Apparatus so constructed that 
the inclosing case can withstand without injury any 
explosion of gas that may occur within it, and will 
not transmit the flame to any inflammable gas out- 
side it. 

Acid Resisting: Apparatus so constructed that it 
will not be readily injured by acid fumes. 

Moisture Resisting: Apparatus in which all parts 
are treated with moisture-resisting material. Such 
apparatus shall be capable of operating continuously 
or intermittently in a very humid atmosphere, such 
as that of mines, evaporating rooms, etc. 

Drip-Proof: Apparatus so protected as to exclude 
falling moisture or dirt. Drip-proof apparatus may 
be either open or semi-inclosed, if it is provided with 
suitable protection integral with the apparatus, or 
so inclosed as to exclude effectively falling solid or 
liquid material. 

Splash-Proof: Apparatus protected against the 
entrance of a spray of water in any direction. 

Weatherproof: Apparatus so constructed or pro- 
tected that it will not be injured if exposed to the 
weather. 

Submersible Apparatus: Apparatus`so constructed 
as to be capable of withstanding complete submer- 
sion in water for 4 hrs. without injury. 

Gas Tight: Apparatus so inclosed as to exclude 
the surrounding atmosphere. 

Starter: A starter is an electric controller de- 
signed for accelerating a motor to normal speed in 
one direction of rotation. 


Note: A device designed for starting a motor in either 
direction of rotation is called a controller. 
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Automatic Starter: An automatic starter is a 
starter designed to automatically control the accel- 
eration of a motor. 


Auto-Transformer Starter: An auto-transformer 
starter is a starter having an auto-transformer to 
furnish a reduced voltage for starting. The device 
includes the necessary switching mechanism and is 
frequently called a compensator or auto-starter. 


Magnet Brake: A magnet brake is a friction brake 
controlled by electromagnetic means. 

Wear Allowance: The total thickness of material 
at the two contact surfaces, which may be worn 
away before the contact becomes ineffective. 

Pick-up Voltage or Current: The pick-up voltage 
(or current) of a magnetic contact is the voltage (or 
current) at normal operating temperature at which 
the contactor starts to close. 


Sealing Voltage or Current: The sealing voltage 
(or current) of a magnetic contactor is the voltage 
(or current) at normal operating temperature neces- 
sary to seal the armature from a position in which 
the contacts are just touching. 

Drop-Out Voltage or Current: The drop-out volt- 
age (or ver of a magnetic contactor is the volt- 
age (or current) at normal operating temperature at 
which the contacts open, 


STRUCTURE OF ATOM DISCUSSED AT 
A. I. E. E. MEETING. 


An address on “The Twentieth Century’s Con- 
tribution to Our Knowledge of the Atom” by 
Dr. R. A. Millikan, professor of physics at the 
University of Chicago, was the feature of the 
Nov. 19 meeting of the Schenectady (N. Y.) 
Section of the American Institute of Electrical 
Engineers. Dr. Millikan discussed the structure 
of the atom and particularly its mechanics and 
the arrangement of electrons around the nucleus. 
He is at present investigating extremely short- 
wave light spectra and his work in this field prom- 
ises to form a connecting .link between visible 
light and X-rays. Dr. Millikan is widely known 
for his investigations of the photo-electric effect 
and for important original research in the meas- 
urement of the electrical charges on isolated 
electrons. 


POWER CONTRACT MADE BY PUBLIC 
SERVICE COMPANY. 7 


The Mississippi River Power Co., Keokuk, Ia., 
has concluded a 20-year contract with the Central 
Illinois Public Service Co., Mattoon, Ill., for the 
delivery of approximately 10,000 hp., 3000 hp. to 
be taken at once, 1000 additional April 1, 1921, 
and the balance of 6000 hp. to be taken over a 
period of five years. This will increase the earn- 
ings of the Mississippi company about $250,000 
annually when the total power is delivered. The 
company is now delivering approximately 100,- 
ooo hp. under firm contracts, not including the 
new contract for 10,000 hp. 


MERCHANT VESSELS TO BE ELEC- 
TRICALLY EQUIPPED. 


The General Electric Co. will make delivery at 
an early date of ten sets of generators and motors 
to the United States Shipping Board, on recent 
contract received from the government. ‘The 
equipment will be used by the department for ten 
merchant vessels, heretofore steam-driven. A 
successful test has been made by the government 
on the vessels Eclipse recently equipped for elec- 


trical operation. 
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Two-Book Accounting System for 
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Contractor- Dealer 


Individual Transactions Are Recorded in One Book—Periodic 
Re-entry on Sheets of Second Book Spreads Records to Make 
Complete Accounting of Business — Inventory Closes Books 


The bookkeeping needs of the contractor-dealer 
may be cared for in a set of two books until such 
time as the demands of the business require the 
services of a regular bookkeeper. At such time 
a more comprehensive, or rather a more bulky, 
set of books may be provided to care for the 
greater volume of business. One book of the set 
is called the “Business Memorandum” book, and 


is made up of 100 sheets of 10-in. by 12-in. car- . 


bon-backed perforated: paper and 100 duplicate 
sheets unperforated. The carbon-backed sheets 
are removed from time to time for posting in the 
other book, but the duplicate copy remains in 
place as a permanent record that may be referred 
to at any time. 

The second book, known as the “Business 
Record,” is a canvas-covered loose-leaf binder 
9.5 by 12 ins. in size and containing eight differ- 
ent kinds of record sheets. In all there are 135 
sheets in this book as follows: 25 “Cash Re- 
ceived” sheets; 25 “Cash Paid Out” sheets; 3 
“Merchandise” sheets; 25 “Accounts Payable” 
sheets; 3 “General Expense” sheets; 2 “Invest- 
ment” sheets; 2 “Trial Balance” sheets, and 50 
“Accounts Receivable” sheets. The “Accounts 
Payable” and “Accounts Receivable” sheets are 
the same except for the name, the ruling and 
headings being identical. Accompanying illus- 
trations show how the pages of both books are 
arranged. | 


PROCEDURE REQUIRED TO OPEN ACCOUNTING 
SYSTEM. 


“With this system, as with every other system 
of business accounts, a complete inventory of all 
merchandise, tools, furniture and cash must be 
made as the first step or foundation of the rec- 
ord, the various individual items being grouped 
together so that the inventory shows the total 
value of merchandise, tools, etc.. on hand. The 
total amounts of merchandise, tools and furni- 
ture should now be entered in the “Received” 


SUIE 


column of the “Investment” sheet and also in the 
“Merchandise” column of the “Merchandise” 
sheet. All cash on hand should be entered in the 
“Received” column of the “Investment” sheet and 
in the “Bank” or “Cash Drawer” columns of the 
“Cash Received” sheet as the case may require. 
If there are any accounts which must be paid, 
they should be entered in detail on the “Accounts 
Payable” sheet, using a separate division for each 
account. The total of these accounts pavable 
should then be entered in the “Paid Out” column 
of the “Investment” sheet. If there are any 
outstanding accounts which may be collected, 


they should be entered in the “Accounts Receiv- 


able” sheet, using a separate division for each 


. account, as in the case of accounts payable. The 


total of all accounts receivable should then be 
entered in the “Received” column of the “Invest- 
ment” sheet. The difference between the totals 
of the “Received” and “Paid Out” columns of the 
“Investment” sheet shows the worth of the busi- 
ness. If more is indicated as paid out than re- 
ceived, the business is in debt, but if the balance 
is the other way the business is ahead. 


METHOD OF ENTERING DetaILcs op Eacu New 
TRANSACTION. 


Each transaction is entered in the “Business 
Memorandum” book at the time the transaction 
takes piace. It is important that the entry be 
made at the time in order to avoid the chance of 
error or complete neglect. The book entry should 
be considered as much a part of the transaction 
as the showing of the goods or any other detail 
of the sale. As already stated, this book is made 
up of carbon-backed original sheets and duplicate 
sheets. The original sheets are to be removed 
once a day, once a week or when the sheet is 
filled, and used to spread the record in such detail 
as is required on the various pages of the “Busi- 
ness Record” book. 

All cash taken in, as shown by the detail on the 
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Sample Form for General Expense Sheet. 


sheet removed from the “Business Memoran- 
dum” book, should be entered in the “Bank” or 
“Cash Drawer” column. of the “Cash Received” 
sheet, the column selected depending on whether 
the cash was held in the drawer or deposited at 
once in the bank. Entry of the amount received 
should also be made in the column showing the 
source from which it was received. 

All money paid out should be recorded in a 
manner similar to that received, but in the appro- 
priate columns of the “Cash Paid Out” sheet. 
Record is made in the “Cash Drawer” column if 
the bill is paid in cash, and in the “Bank” column 
if paid by check. Entry of the amount in one of 
the last three columns should be made to show 
the purpose of the expenditure. When money is 
transferred from the cash drawer to the bank or 
from the bank to the cash drawer, the amount 
must be entered on both the “Cash Received” and 
“Cash Paid Out” sheets. This double recording 
is required to keep an accurate record of both 
bank and cash-drawer accounts, and to make the 
books balance. 

Charges for goods or services sold on credit 
are recorded on the “Accounts Receivable” 
sheet, giving one section to each customer. Ap- 
propriate entry should also be made in the proper 
column of the “Merchandise” sheet. That is, if 
a customer purchased on credit a $6 toaster from 
the dealer's store, the entry would be made at the 
time of sale in the “Business Memorandum” 
book. Later, when the books were being posted. 
the record of this transaction would be entered as 
a charge against the customer on the “Accounts 
Receivable” sheets, and as an item in the “Store 
Sales” column of the “Merchandise” sheet. 


Postinc ENTRIES MADE ON CASH SHEETS. 


Bills for purchases made by the dealer and not 
immediately paid for are to be entered on the 
“Accounts Payable” sheet, giving one section to 
each account, and in the proper column on the 
“Merchandise” sheet under the general heading 
“Paid For.” This entry, it may be noted, is quite 
similar to the one just described, but gives a 
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record of the bills owed by the dealer instead of 
those owed to the dealer. 

When each sheet is filled the various columns 
must be added and the totals put down at the 
bottom of each. Totals of the “Bank” and “Cash 
Drawer” columns of the “Cash Received” sheet 
are entered at the top of the next “Cash Re- 
ceived” sheet. The “Bank” and “Cash Drawer” 
columns of the “Cash Paid Out” sheet are carried 
forward in the same manner. The totals of the 
“Store Sales,” “Job Work” and “Other Re- 
ceipts” columns of the “Cash Received” sheet are 
entered in columns with the same headings on 
the “Merchandise” sheet. Totals of the “Mer- 
chandise” and “Labor” columns on the “Cash 
Paid Out“ sheet are entered ir columns with the 
same headings on the “Merchandise” sheet. The 
total of the “Expense” columns on the “Cash 
Paid” shect is entered in the column with the 
same heading on the “General Expense” sheet. 
Items of salary, nonproductive wages, rent, light, 


Business Menorandum Book 
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Sheet From Book in Which Transactions Are Entered 
As Made. 


heat, power, postage, advertising, printing, sta- 
tionery, freight, cartage, express, insurance, 
taxes, telephone and telegraph bills should be in- 
cluded in the entries of general expense. Pay- 
ments made or received on accounts carried on 
the “Accounts Receivable” or “Accounts Payable” 
sheets must be entered on these sheets as well as 
on the “Cash” sheets. 

Trial balance is obtained by making the proper 
entries, additions, etc., on the “Trial Balance” 
sheets. The name of the account is entered and 
the total of the columns shown by each account 
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is entered in either the “Debit” or “Credit” 
column as the case requires. If all entries have 
been correctly made, the footings of the “Debit” 
and “Credit” columns on this sheet will be the 
same, and any difference shows that some mistake 
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Merchandise Sheet to Show What Money Was Spent and 
Received For. 


has been made. Mistakes may be located by 
checking back item by item and from page to 
page until the error is found. It is good practice 
to take a trial balance each month. 


CLOSING Books AND MAKING A STATEMENT. 


Trial balance must be made as the first step in 
preparation to closing the books or making a 
business statement. The difference in the totals 
of the “Cash Received” and “Cash Paid” sheets 
is entered in the “Received” column of the “In- 
vestment” sheet, and the balance of the “General 
Expense” sheet is entered in the “Paid Out” 
column. 

An inventory of merchandise, tools, furniture, 
etc., must be taken the same as when starting the 
system. 
- balanced, and if the balance exceeds the total 
inventory the amount of difference should be en- 
tered in the column headed “Other Receipts.” 
An entry of “Paid for merchandise’ must be 
made if the balance is less than the inventory. 
The balance of this sheet now shows the actual 
inventory value and should be entered on the 
“Investment” sheet in the “Received” column. 
The totals of the “Accounts Payable” are entered 
in the “Paid Out” column of the “Investment” 
sheet, and the total of “Accounts Receivable” are 
entered in the “Received” column of the “Invest- 
ment” sheet. A balance of the “Investment” 
sheet shows the condition of the business, and by 
comparing this balance with that taken previous- 
ly, or at the time of starting the bookkeeping 


system, the loss or gain for the period may be 
determined. 


The “Merchandise” sheet should be 
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Such a system as this would serve to keep an 
accurate and complete account of the affairs of 
the ordinary contractor-dealer. It provides him 
with a daily record of all business done, including 
an individual record of each transaction. It also 
provides space for entering and accounting for 
all bills owed and owing, and makes provision for 
a monthly balancing of accounts. By taking in- 
ventory at any trial-balance period a complete 
determination of the conditions of the business 
may be made without further delay. 


PHYSICISTS VISIT WESTERN ELEC- 
TRIC LABORATORIES. 


The Physics Club of New York, an organiza- 
tion which includes practically all of the in- 
structors of physical sciences in the metropolitan 
scholastic zone, celebrated its annual election and 
business meeting by making an insection of the 
laboratories of the Western Electric Co., New 
York City. 


JOBBER INAUGURATES DIRECT AD- 
VERTISING TO PUBLIC. 
A campaign of newspaper advertising which 


will cover eight cities in the Middle West, from 
Mason City, Ia., to Green Bay, Wis., has been 
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Sixty Years of Service 


Julius Andrae established this business sixty years 

He began as a locksmith and repairer of machinery 

1 decade before the invention of the incandescent. lamp 

ind twenty-three years before there was an electric rail- 

way in America. He installed the first electric bell in 
the state of Wisconsin 

The present leadership of the firm of Julius Andrae 
& Sons Co. is backed by sixty years of service. Each 
year has added sométhing to both the size and scope of the 
business, each year has added improved facilities, each 
year has added to the long and enviable list of customers 
and business friends. 

This sixtieth anniversary of Andrae’s—“The House 
that Satisfies”—marks another forward step in the 
acquisition of a seven-story building with 40,000 feet of 
floor space, making a total office, warehouse and platform 
“acreage” of something over 200,000 square fcet. 

Such facilities insure service, but service would be 
futile without quality merchandise. 

Being the oldest and foremost wholesalers in this 
territory, the best manufacturers seek to place cheir goods 
in our hands. We can pick and choose. Naturally, we 
choose the best. 

So buyers of electrical apparatus, supplies and ma- 
terials throughout the Middle West can depend not only 
upon Andrae service and facilities, but they can absolutely 
depend upor. Andrae quality. 


JULIUS ANDRAE & SONS CO. 
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One of a Series of Newspaper Advertisements Used by 
Jobber In Novel Good-Will Campaign. 


started by Julius Andrae & Sons Co., Milwaukee. 
The purpose of the series is to develop good-will 
and “‘sell” to the public an appreciation of the 
service which the electrical jobber performs for 
the community he serves. 
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Methods of Merchandising Motors 
and Equipments 


Increase in Connected Horsepower of Motors Indicates Field for 
Contractor-Dealers—Opportunities and Methods Outlined in Paper 
Before National Association of Electrical Contractors and Dealers 


By J. A. CLARK 


Manager, Merchandising Section, Industrial Department, Westinghouse Electric & Manufacturing Co. 


The enormous development of American indus- 
tries during the past 20 years becomes strikingly 
apparent when measured in terms of horsepower. 
Increasing from 500,000 horsepower in 1920 the 
consumption of electrical power has expanded 
over 3000%. This is accounted for by the grow- 
ing use of electrical energy in most industries and 
the electrification of old plants. Electric motors 
have been winning universal favor for service 
where steam, gas or gasoline engines were for- 
merly used because of the greater advantages of 
central-station service and the marked economy 
attending the use of electric motors. 

In 1899 electric horsepower equalled only 5% 
of all primary horsepower. Today that per- 
centage has increased to 60%. ‘These salient 
facts of past developments, when studied with 
the advancing steps of evolution, afford a work- 
ing basis for making future estimates. In short, 
reliable authorities predict that electrical power 
in 1924 will reach the total of 40,000,000 -horse- 
power. 


INDUSTRIAL FIELD OFFERS OPPORTUNITIES FOR 
CONTRACTOR-DEALERS. 


The growth in the use of electric power should 
be of direct interest to the contractor-dealer be- 
cause this growth means a rapidly increasing de- 
mand for motors and controllers in the industrial 
field, as well as wiring devices and electrical 
apparatus of all kinds, together with skilled labor 
required to plan, install and maintain such 
equipment. 

The contractor-dealer is in a unique position to 
meet the need of those local industries and users 
which are common to every city, town and com- 
munity. We refer to wood and metal working 
shops, garages, bakeries, laundries, creameries, 
printing establishments, clothing manufacturers 
and many other local manufacturing and service 
enterprises. These usually are not equipped to 
intelligently select suitable electrical equipment, 
nor can they ordinarily install or maintain it. 


ADVANTAGES OF ELECTRIC Drive BEING REALIZED 
BY INDUSTRIAL CONCERNS. 


We forecast great future developments in elec- 
trifying these smaller industrial and service users 
during the next 5 years. The great shortage of 
domestic labor during the last 2 years has at- 
tracted the attention of the contractor-dealer to 
the field of household appliances. Smaller indus- 
tries and service users have been in many in- 
Stances overlooked, and with more normal condi- 


tions in supply and demand coming upon us, 
necessitating increased sales effort, the wise con- 
tractor-dealer will stabilize his organization by 
closer attention to the class of purchaser to which 
we refer here. 

We see at least two other peculiar factors 
which will also increase the demand for electrical 


- equipment on the part of the small industrial and 


service user. First is the fuel problem. Fuel 
scarcity usually favors the use of electric power, 
for electric drive is more efficient and economical 
in most instances than any other form of drive. 
Second, there is a concerted effort to reduce fire 
hazard and increase the personal safety of work- 
men. These lead to the revamping of driving 
equipment and its control, replacing old equip- 
ment with new or adding safety devices. 

Every contractor-dealer has his own local set- 
ting. Surrounded by numerous industries, he 
represents a hub in the wheel of local business. 
But almost every district is different. Circum- 
stances peculiar to one locality are not always 
common to another. To build a substantial busi- 
ness the contractor-dealer should make a study of 
his surroundings first. Then the fundamentals 
of good business practice can be applied in a way 
which will best fit the local conditions. 

Business possibilities which exist in the imme- 
diate town or locality should not be overlooked. 
Sometimes one is tempted to solicit business in 
other towns or distant points. But experience 
proves that concentration and intensive effort in- 
one community builds up prestige and good-will. 
Such a policy goes a long way toward eliminating 
the competition and increasing profits. 

Also many contractor-dealers have found it 
profitable to select their work. To figure on 
every job that arises usually proves expensive 
practice. Where a contractor-dealer is especially 


. suited to take a certain class of work it would 


seem desirable for him to neglect others and 
specialize upon it.“ 

Further, some contractor-dealers devote most 
of their attention to the sale of household appli- 
ances and supplies. Others concentrate on elec- 
trical construction. Each requires specialized 
effort. This has been proved by the success of 
those who abandoned the one to specialize on the 
other. Those contractor-dealers who engage in 
both should, therefore, give specialized effort 
to both. 

The contractor-dealer’s customers usually get 
their electrical energy from central-station lines, 
making them dependent upon the central station 
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for service. Consequently, the merits of such 
service should be explained to customers when 
selling motors. This helps to close sales. For 
it must be remembered that the customer is con- 
cerned not only with the merits of the apparatus 
but also with the service resulting from the use 
of this apparatus, 


Moror Buyers SHOULD KNow MERITS OF CEN- 
TRAL-STATION SERVICE. 


Central-station companies are co-operating with 
those contractor-dealers who are capable of prop- 
erly servicing the industrial trade. Because cen- 
tral-station business was built upon service the 
companies feel they are responsible to their cus- 
tomers for the service which contractor-dealers 
render on motor and appliance sales. Conse- 
quently, the degree of co-operation received from 
the central-staticn companies, in many cases, de- 
pends upon the contractor-dealer’s ability to im- 
prove his facilities for engineering, laying out, 
installing and servicing industrial customers on 
electric motors. The more capable the contractor- 
dealer becomes in this respect the more co-opera- 
tion can be expected from the central station. 

Often the manufacturer or the jobber can assist 
the contractor-dealer in closing certain motor 
sales; at least, occasions arise where a better un- 
derstanding with the contractor-dealer would pre- 
vent competition by the manufacturer and the 
jobber. There undoubtedly exists sufficient lati- 
tude for a better understanding and consequent 
co-operation by the manufacturer, the jobber and 
the contractor-dealer. This condition has shown 
marked improvement in recent years. 

The contractor-dealer 1s usually called upon to 
install pumps, blowers, fans, compressors and 
other machinery bought by local industrials from 
machinery manufacturers and their agents. These 
machinery agents are, therefore, in a position to 
give the contractor-dealer considerable installation 
work. Contractor-dealers who find this profitable 
business will do well to cultivate the good-will 
and co-operation of such agents. 

Further, every installation of this kind usually 
means a new customer, or at least new business 
for the contractor-dealer. The customer has a 
tendency to call on the contractor-dealer who in- 
stalled his machinery when he requires repairs 
and additional equipment. Also a close friend- 
ship with machinery agents gives the contractor- 
dealer a point of contact with many jobs of 
which he otherwise might not hear. 


BANKING CONNECTIONS VALUABLE ASSET TO 
CONTRACTOR-DEALERS. 


In any business proper banking connections is 
of vital importance. In the motor business espe- 
cially sound banking relations is a controlling 
factor. Motors run into money. Consequently 
a contractor-dealer cannot hope to engage in the 
sale of motors to industrials unless he is assisted 
by loans from his banker. To borrow money 
from local bankers is not usually an insurmount- 
able difħculty. Most bankers would like to assist 
the dealer in building up his business, and, conse- 
quently, his account at the bank. Every con- 
tractor-dealer should, therefore, give his con- 
fidence to the banker. Let the banker know the 
importance of the electrical business. Show him 


facts to prove that the developments of the local 
industrial community are largely dependent upon 
the expansion of the contractor-dealer. 

For every business establishment a comprenen- 
sive outline plan of the organization should be 
carefully worked out, predetermined so as to co- 
ordinate harmonious relations within the com- 
pany. A complete plan of this kind will, also, 
afford a well-designed framework to be enlarged 
as the business grows. Like all other well-regu- 
lated lines of business the contractor-dealer in 
turn should give serious thought to a plan which 
will create efficiency in his immediate organiza- 
tion. As his business grows, he will then be 
enabled to properly delegate increasing responsi- 
bilities. And there will be little or no disturbance 
of internal relations resulting from the outgrowth 
of his original organization. 


SYSTEM NECESSARY IN Buitpinc Ure EFFICIENT 
ORGANIZATION. 


The contractor-dealer’s business is not so spe- 
cialized as that of other merchants. The scope 
of his work covers many lines of endeavor. He 
must be a merchant, an engineer and a contractor. 
If he is not all three, then he may build up a per- 
sonnel which can function for him in these re- 
spective capacities. In all of these different 
phases of industrial business he or his organiza- 
tion must be of expert calibre. Consequently it 
is all the more necessary that the contractor- 
dealer give his serious consideration to the intro- 
duction of system and careful planning in build- 
ing up his organization. 

The public is showing a growing tendency te 
purchase electrical appliances through electrica! 
channels. Fans and blowers, tire pumps, smal! 
lathes, drills, grinders and many other small mo- 
tor-driven appliances should, therefore, be han- 
dled and exploited by the contractor-dealer. 
Many of these appliances can be sold by proper 
advertising and displays. In many cases appli- 
ances of this kind can be sold with wiring jobs. 
Often extras sold when installing new or addi- 
tional wiring exceed the sum for the wiring itself. 
Contractor-dealers who sell these appliances along 
with wiring installations can make every job pay 
an increased profit. 

A reputation with industrial customers is not 
established by one grand, difficult sale, but by a 
great number of small sales, all of them compara- 
tively easy to make and every one backed up by 
attention and service. Shop and mill managers 
buy motors for the one single purpose of deriving 
service from them. And they, consequently, buy 
from one who is handy to their call and depend- 
able for response in time of emergency. Also 
they have their problems arising daily. They 
want to do business with one who understands 
their business, one who knows motors, and as a 
result one who can render them valuable aid in 
the solution of their problems. 


SERVICE AN ALL-IMporTANT FACTOR To [Nps 
TRIAL CONCERNS. 


Industrial customers expect service at any 
hour, day or night; when a motor goes out of 
commission they want a new one while the dam- 
aged motor is being repaired. Repair business $ 
usually profitable to the contractor-dealer. Also. 
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such repairing saves the time lost in returning 
damaged motors to the factory. l l 

Delivery is also a big item in rendering service. 
Keeping a stock of motors commonly used per- 
mits immediate delivery. The trade usually 
patronizes the contractor-dealer who always has 
equipment ready for use. Further, if old motors 
are bought up or taken in trade a miscellaneous 
stock is built up which assists the contractor- 
dealer to satisfy many demands. Times may arise 
when the contractor-dealer does not have in stock 
a motor that will suit the customer’s application. 
In such cases he may be able to modify some 
motor on hand. Often oçcasions arise where 
slight modifications in the motor or control will 
be the means of giving the customer immediate 
delivery. 

Many people wait until the last minute to order 
their motors. When factory deliveries are long, 
failure to order in time often results in expensive 
delays. Some contractor-dealers have found it 
good business to anticipate their customers’ re- 
quirements. By ordering in time the motors will 
be waiting in stock when the customer needs 
them. 

Many other opportunities arise which would 
enable the contractor-dealer to become better 
established with his industrial customers by ren- 
dering timely service. The biggest asset the con- 
tractor-dealer has is his natural advantage to give 
service. And contractor-dealers should be mak- 
ing rapid strides toward building up good-will 
and a permanent business by seeking opportuni- 
ties to serve their customers. i 


Goop Buyinc METHODS AND ATTENTION TO 
TURNOVER NECESSARY. 


Intelligent buying usually results in fast selling. 
In every store regardless of its size and kind the 
buyer must aim to satisfy the demands of his 
trade. The habits of the store’s patrons, their 
tastes, income, standard of living, extent of sea- 
sonal buying, etc., must be carefully analyzed 
and reckoned with by the store manager. 

But certain other fundamentals of good busi- 
ness practice also enter into the problem. Of 
these stock turnover is of paramount impor- 
tance. The profit made on each sale when mul- 
tiplied by the number of turnovers in a year gives 
the total profits accruing from the business. 
Profits, therefore, should be balanced with the 
number of turnovers to realize the greatest an- 
nual amount. Although it is necessary to carry 
sufficient lines and styles to satisfy the trade, the 
number of lines that are profitable to carry will 
be dependent upon the possibilities of making 
fast turnovers with each. Too many lines car- 
ried in stock handicap the possibility of profitable 
turnovers. Goods which do not sell fast eat up 
the profits of fast-moving lines. | 

Some buyers ‘make their purchases by budget. 
From estimates of total annual business, number 
of lines, styles, price ranges, etc., the buyer can 
figure the total amounts of each for his annual 
requirements. By analyzing the separate items, 
giving relative importance to the respective lines, 
and by being guided by the amount of available 
capital for stock, the dealer can arrange a budget 
to cover the year’s purchases. 

Selling motors involves everything else that 
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goes with the installation of motors. The con- 
tractor-dealer who sells the motors usually installs 
them. The installation requires control apparatus, 
switches, safety devices, fuses, lamps, conduit, 
wiring and supplies. Motors are not sold like. 
most commodities. Engineering advice and serv- 
ice usually attend the sale. Then the motor must 
be installed. The same study and thoroughness 
exercised in applying the motor should also mark 
the selection and use of the equipment that goes 
into the motor installation. For this reason deal- 
ers should devote more attention to a study of 
the functions and relative merits of this auxiliary 
apparatus. Every contractor-dealer should aim 
to handle and sell all the electrical equipment used 
in the installation of motors. 

Business does not exist in any fixed amount. 
It must be created. This cannot be done by wait- 
ing for buyers to enter the store. Apparatus 
must be displayed and advertised. This applies 
to motors as well as to appliances. Most con- 
tractor-dealers employ modern methods in selling 
appliances, but motors are sometimes neglected. 
They are not advertised nor displayed. 


Motors Can Be DISPLAYED AS WELL As OTHER 
ELECTRICAL APPLIANCES. 


At first thought it may appear that motors do 
not lend themselves readily to attractive displays. 
But a little thought and planning will enable the 
resourceful dealer to arrange effective displays. 
These can be made to outstrip all other appli- 
ances in drawing attention to the show window. 
Motors can be used to introduce motion effects. 
Some dealers make wooden or cardboard models, 
usually of simplified construction. In most cases, 
however, the model demonstrates the use of mo- 
tors with certain devices. Displays of this kind 
both in the store and in the show windows have 
proved very effective. 

Some contractor-dealers have a platform built 
about 6 ins. from the floor running along one side 
of their store. On this platform motors of various 
sizes are arranged to give them prominence. This 
creates a favorable impression upon all who en- 
ter the store. Special platforms or stands are 
sometimes arranged in the center of the store 
and located near the door. A motor-operated 
device attracts the attention of everyone entering 
the store. A placard listing some of the many 
uses of motors serves to drive home the story of 
motors to save time and labor. 

In their advertisements in local papers some 
contractor-dealers do not stop with an illustra- 
tion of a washing machine, ironing machine, etc. 
They go further by calling attention to the im- 
portance the motor plays in these devices. They 
point out that these same motors are obtainable 
at their store for use on other devices. The 
names of machines and appliances adaptable to 
motor drive are usually mentianed. 


SALES [LETTERS TO SELECTED MAILING LIST 
HELPS IN RETAILING OF MOTORS. 


The use of sales letters to circularize the local 
trade has proved very effective in building up 
motor sales. Every month a letter may be sent 
to all the surrounding industrial plants. These 
may be arranged in a series. Their purpose is to 
describe the contractor-dealer’s ability to engi- 


844 ELECTRICAL REVIEW 


neer, lay out and install motor, installations. The 
service which the customer can expect 1s espe- 
cially emphasized. Subsequent letters ccntain 
stock sheets showing the line of motors carried by 
the contractor-dealer. Following these letters 
the contractor-dealer may give a solution of cer- 
tain motor problems which he believes may be 
confronting his customers. 


WRITTEN PROPOSALS TO COVER Motor INSTALLA- 
TIONS PROVE EFFECTIVE. 


The average buyer is beginning to know some- 
thing about motors. Electrical advertising and 
educational movements are getting results. Buy- 
ers are therefore read up on the motor they be- 
lieve they need. And it is necessary for the con- 
tractor-dealer to show that he knows more about 
motors than his customers. It has been found 
good practice to submit a written proposal, re- 
gardless of the size of the job. A diagram or 
sketch should accompany the proposal. Usually 
a descriptive leaflet illustrating and describing the 
motor is attached. A short write-up describes 
the service and explains the particular merits of 
the motor which qualify it to meet the require- 
ments of the service. This method of approach- 
ing the customer has proved very effective. The 
proposition is complete in every detail. The buyer 
is apt to forget many things explained verbally. 
Because the written proposal enables him to read 
it Over many times, the buyer studies the con- 
tents and is influenced by the arguments sect forth 
therein. | 

New fields await improvement through the de- 
velopment of better methods and new apparatus. 
Old fields offer opportunities for exploitation 
through the use of existing or recently developed 
apparatus. It therefore remains for those who 
form a part of the channels of distribution to 
improve their methods, to increase their efficiency, 
to broaden their scope and to build up their re- 
sources and power so as to become a more im- 
posing part of the plan of distribution and benefit 
by the progress of the electrical industry. 


COMBINE OF ELECTRICAL FIRE AND 
SAFETY CODES. 


American Engineering Standards Committee to 
Cross-Index Two Codes for Study—Statement 
From Bureau of Standards. 


The complete edition of the National Electri- 
cal Safety Code was published in November, 
1916, and the attention of administrators and 
others interested in obtaining some application 
and benefit from these rules was at once given 
to the method for their enforcement. This edi- 
tion was issued for “examination, trial, and con- 
structive criticism,” and the rules were legally 
adopted only in a few jurisdictions where it was 
felt imperative to put some rules governing this 
subject in force. A number of municipalities 
were already enforcing the National Electrical 
Code, which consists mainly of a set of fire-pre- 
vention rules, but which contains also a few rules 
aimed at accident hazards. Many administrative 
authorities do not favor two separate sets of 
rules to be applied to the same installations and 
where an attempt was made, as by the Industrial 
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Commission of Wisconsin, to enforce the two 
sets of rules, it was found to be rather imprac- 
ticable. | 

A demand was soon voiced for a single set of 
electrical rules, covering the installation of wir- 
ing and utilization devices in buildings, which 
should contain all the rules necessary to guard 
against both fire and accident hazards. The 
force of this demand was appreciated by the 
Bureau of Standards, and in 1918 an attempt 
was made to see whether it would prove feasible 
to combine the fire-prevention and accident-pre- 
vention rules in a single code. Part 3 of the 
National Electrical Safety Code and those rules 
of the National Electrical Code covering the 
same field were consequently re-arranged and 
combined into a single code containing the re- 
quirements of both sets of rules. This was done 
by members of the bureau staff in co-opera- 
tion with the Underwriters’ Laboratories, B. H. 
Glover being detailed to Washington for the 
purpose. The result of this work was issued 
in the form of mimeographed copies to a limited 
number who would be interested in criticising 
it and forming some opinion as to the feasibility 
of the scheme. Among those who received 
copies for criticism were members of the appro- 
priate committee of such organizations as would 
be most interested in the rules. 


MATTER BROUGHT TO ATTENTION OF ELECTRICAL 
COMMITTEE. 


Prior to its meeting in March, 1919, the mat- 
ter was brought to the formal attention of the 
Electrical Committee of the National Fire Pro- 
tection Association, which has in charge the peri- 
odic revision of the National Electrical Code. 
The following extracts from letters to the Elec- 
trical Committee by the director of the Bureau 
of Standards indicate the latter’s desire for the 
co-operation of the committee in the matter: 

“The bureau feels that this is a matter so closely 


concerning the Electrical Committee of the National 
Fire Protection Association, which has charge of the 


‘preparation and amendment of the National Electrical 


Code, that it would desire a definite statement from 
the committee as to the desirability of publishing this 
combined code when it is perfected; whether it ap- 
prehends any difficult problems connected with the 
promulgation and administration of such a code by 
the appropriate authorities, and whether it has any 
suggestions for improvements in such detaiJs as the 
arrangement or wording of the rules or the inclusion 
or exclusion of any of the material involved. 

“We could not ourselves have described the combined 
code satisfactorily in advance of its preparation and 
no one could have formed any estimate of how satis- 
factory the combination would be until it was at- 
tempted. Several indivdual members of the committee 
were, however, consulted at the outset and some of 
them have been in close touch with the work in its 
different stages. All of these men encouraged the 
bureau to proceed with the work as outlined, in order 
to see what could be accomplished in this direction. 
The results have been in your hands for about five 
months so that time has been had for an examination 
of the text by members of the committee and the form- 
ing of some opinion in the way of interpreting the re- 
sults of this experiment. 


The committee passed, a resolution to the ef- 
fect that it was not yet convinced of the desira- 
bility of the publication of a combined code in 
the form then developed and before arrange- 
ments for its completion and revision were per- 
fected; that it apprehended difficulties in the 
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promulgation of such a code, stitch should be 
further studied in advance of further action, and 
that any werk by that committee should be pre- 
ceded or accompanied by the co-operative effort 
of other interests. 

The matter was presented in papers by M. G. 
Lloyd before the corfventions of the Internation- 
al Association of Municipal Electricians and the 
Western Association of Electrical Inspectors. 
At the convention of the latter body in January, 
1919, a motion recommending the publication of 
the combined code as prepared by the Bureau of 
Standards was defeated. There were two speak- 
ers on the negative side. One of these advocated 
a substitute motion that the association go on 
record as recommending a combination of the 
two codes without recommending the publication 
of the present (1918) combination. The second 
speaker admitted the utility of the combined 
code but considered that the time and arrange- 
ments for issuing it were not then suitable. 

In view of the above actions nothing further 
was done by the Bureau of Standards in the de- 
velopment of the combination. Some of those 
who were enthusiastic regarding its virtues, how- 
ever, presented the matter before the legislature 
of the state of Oregon, which passed a law put- 
ting the combined rules into effect on July 1, 
IQIQ. 

In the spring of 1920 a National Safety Code 
Committee was appointed at the request of the 
American Engineering Standards Committee to 


advise it regarding codes which should be devel- 
oped and to recommend organizations which 
should act as sponsors in developing such codes 
according to the rules of procedure of the Amer- 
ican Engineering Standards Committee. These 
rules require that the sponsor for any proposed 
standard organize a sectional committee - upon 
which there shall be representatives of every in- 
terest concerned with the application of such a 
standard or code. The proposed standard must 
be approved by this sectional committee before 
it will be approved by the American Engineer- 
ing Standards Committee. 


MANUFACTURERS EXPRESS OPINION COMBINED 
Cope Not DESIRABLE. 


The Nationa! Safety Code Committee pre- 
sented a list of 37 suggested codes including most 
of those already in existence. Among these were 
the National Electrical Code, with the National 
Fire Protection Association as sponsor; the Na- 
tional Electrical Safety Code, with the Bureau 
of Standards as sponsor, and a Combined Elec- 
trical Fire and Safety Code, with the National 
Fire Protection Association and the Bureau of 
Standards as joint sponsors. These recommen- 
dations were adopted by the American Engineer- 
ing Standards Committee, and the two associa- 
tions were invited to act as sponsors for the com- 
bined electrical code. 

Upon learning of this action the Electrical 
Manufacturers’ Council filed an objection to the 
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The development of the South Philadelphia Works of the Westinghouse Electric & Manufacturing Co. has reached 
such a magnitude that the Philadelphia Public Ledger recently took occasion to publish a double-page spread in its 
` rotogravure. section, giving views of the plant and comment on its operation. The public is hearing more and more 
of the “electrical idea,” and free publicity of this kind cannot but work benefit for the entire electrical industry. 
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development of such a combined electrical code, 
maintaining that such a code was not desirable 
and that its development was not advisable. The 
standards committee requested the two sponsors 
to consider the objections of the manufacturers 
and a conference for that purpose was held in 
New York City on Nov. 12, 1920. After the 
manufacturers had presented their objections to 
the proposed combination and the matter had 
been discussed, it was the consensus of opinion 
of those present that a proposal of the manufac- 
turers should be carried out to the effect that a 
cross index of the two existing codes as revised 
in 1920 should be prepared in order that the sub- 
ject. could be further studied before a final de- 
cision in the matter should be made. 


ELECTRIC FAN BUSINESS FROM THE 
MANUFACTURERS’ VIEWPOINT. 


Optimistic Attitude Taken of Market for Fans—No 
Reduction in Prices Foreseen—Jobbers and 
Dealers Can Help Situation. 


An optimistic view of the electric fan situation 
is contained in a statement just issued by the Fan 
Motor Section of the Associated Manufacturers 
of Electrical Supplies. It is stated that the 
left-over stocks in the South are very low, in the 
West quite small, in the Southwest below normal, 
on the Pacific Coast low, while in the East stocks 
are a bit larger than usual, due in a measure to 
unfavorable weather conditions which tended to 
prevent the jobber and dealer from disposing of 
their stocks. However, a line drawn between the 
East and the West would sltow a normal left- 
over stock of fans. 

It is felt that this left-over stock will not have 
any appreciable affect on the trade next year; in 
fact, the manufacturers are optimistic about the 
future electric fan business, particularly regard- 
ing its use in the home. Efforts are to be made 
to emphasize to the trade, through various me- 
diums, the use of the fan in winter, so as to make 
it an all-the-year-around utility device instead of 
a seasonable luxury, 

Conditions today are quite similar to those 
prior to the war, and there appears to be reluc- 
tance on the part of the retail trade to reduce 
prices. In fact, there is no reason why they 
should, for the present fan prices represent sim- 
ply the actual increases called for by the increased 
prices of labor and material, and are not in any 
sense the result of profiteering. This is adequate- 
ly shown by a comparison of current fan prices 
with those of food, shoes, clothing, automobiles 
and other commodities, the prices of which have 
been increased in some cases several hundred 
percent. 

The present fan business is in a stable condi- 
tion and the stock that is left over is only consid- 
ered an ordinary business risk. In the early part 
of the season the manufacturers were unable to 
keep pace with the demand, but they kept on 
building though the demand fell off: as a result 
they acquired a surplus stock. which they now 
have on hand. The same condition applies to the 
jobbers in some places. They didn't get the fans 
at first but secured them later when the demand 


had slackened. 
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Most of the manufacturers are planning an in- 
crease in production of from 20 to 25%. One in 
particular is planning a 40% increase. Some of 
the smaller manufacturers, while not planning 
increased production, are keeping up to the 1920 
schedule. 

The future of the fan lies in the home. In- 
creased fields of application are possible only 
through the efforts of the manufacturers to carry 
on an extensive campaign to increase its use in 
the home and other places, such as the navy, the 
merchant marine, offices and factories. It is the 
intention of the manufacturers to carry on an 
extensive propaganda through the trade and 
popular publications regarding the use of fans, in 
which will be included a history of the remark- 
able increase in the use of electric fans and the 
improvement in manufacture which have taken 
place since the fan became such a popular device. 

Certain difficulties are being experienced in 
securing raw materials, particularly foundry 
products, though wire is now easier. The situa- 
tion is by no means normal yet, as the manufac- 
turers see it. Work on the production of fans is 
carried on throughout the year and manufactur- 
ing orders for 1921 stock were placed last win- 
ter. As the season progresses, these orders are 
increased as conditions may determine. There is 
today little improvement to be seen in the situation 
regarding raw materia!. . 


PRODUCTION Cost oF Fans WILL Nor ALLow 
REDUCTION IN PRICES. 


It is hardly believed that there will be any re- 
cession in prices this year. In fact, there will 
probably be some increases. The reason for this 
is Obvious. There has been no decrease in the 
price of labor or of raw materials, much of which 
had to be purchased from jobber’s shelves and at 
consequently higher prices. Furthermore, this 
material was purchased last winter at a time when 
prices were at the top notch, and therefore the 
manufacturer will be unable to reduce the prices 
of the finished product. As previously stated, 
the fan represents no profiteer’s prices and there 
are no excess profits to be cut out. 

The labor situation at large has not improved 
to any great extent, though in some localities the 
labor market is easier. 

It is felt that the jobbers can be of great assist- 
ance in aiding the manufacturers to move their 
stocks by placing orders for fans earlier in the 
year than they had been accustomed to doing. 
Instead of waiting until after the first of the year, 
as is generally the case, it would be a great deal 
better for all concerned if they would place their 
orders in the fall. In order to encourage the 
early placing of orders, the manufacturers are 
planning the issue of their schedules of prices 
and advertising ‘campaigns this year a month 
earlier than heretofore. | 

There will be a big demand for the 8, 10 and 
12-in. sizes. The public is very discriminating in 
its buying and is not generally willing to pay the 
differential in favor of the oscillating type. 
though there is a demand for this type of the 12 
and 16-in. sizes for restaurants and offices. There 
is also a big demand for ceiling fans, which has 
been accentuated by the increased number of 
soda fountains, ice-cream parlors and restaurants 
opened since the advent of prohibition. 


November 27, 12209, 


ELECTRICAL REVIEW &4 


NI 


EDITORIAL COMMENT 


Relation of Detail to Service 

Anyone can see an error that is so large as to 
be self-evident, but it takes keen eyes to detect 
the little flaws in details that lie hidden away and 
out of sight of the casual observer. Conversation 
with the master mechanic of an industrial plant 
employing thousands of men developed some in- 
teresting ideas with regard to detail and its im- 
portance. This man, when questioned, said that 
he had no big problems to solve and had no big 
sources of loss or inefficiency. He even went so 
far as to say that he never even looked for a big 
source of waste around his plant. He then 
pointed out why such questions never occupied 
his attention. He said that if a water main broke 
around the plant, as one sometimes did, his office 
would have a dozen telephone calls about it almost 
as fast as the operator could make connections. 
If a steam pipe broke, or a transformer burned 
out, or a man was desperately injured, word 
would come in as quickly, and in all such cases 
the situation would receive prompt attention. But, 
on the other hand, if a hundred faucets leaked 
a little water each, or a gasket in a steam line 
leaked slightly, or if someone of the vast number 
of common slight accidents or losses took place, 
they would go unnoticed. 

This master mechanic told how for years he 
had gone about the plant, which covered almost 
a square mile of ground, and picked up scraps 
of material, made slight repairs to pipe covering, 
carefully inspected tools, gauges, pumps, valves, 
door hingers and every other small detail to be 
found. His interest in such details invariably 
attracted the attention of other lesser employes 
and led them to wonder if they also should not 
consider such details. He made it a practice 
never to reprimand a man for large wastes or 
errors unless such reprimand were essential. But 
the calling of attention to minute details of waste 
often moved an employe to speak of much great- 
er wastes known to him. So by confining atten- 
tion to the searching out and correcting of details 
this man has inspired a great organization to 
watch for little and big wastes, and the time has 
now come when there are but few big wastes. 

The services of this man have not been con- 
tinuous with the company, he having been re- 
placed at one time by a man who had found 
some rather large sources of loss in the plant and 
who promised to find many others. . Truly, he 
did find others and still others, but his admin- 
istration became less and less effective and more 


costly—the little leaks were accumulating and 
becoming big ones to be finally discovered and 
corrected only after doing much damage and 
causing much expense. Since returning to his old 
position, vindicated in the correctness of his 
methods, this man has continued to search out 
the details that are too small for other eyes to see. 
And he says it is becoming quite a task now for 
him to find the things that are too small to be 
found by his hundreds of competitors, for all his 
own men and many more in the great plant watch 
to see the little things first and receive his com- 
pliments for work well done. 


Electricity in Marine Operations 

Few of us realize the vast strides that electricity 
has made in making sea travel safer, quicker and 
easier. And strange enough, the most interest- 
ing and ingenious applications of electricity are 
the least conspicuous. When we think of elec- 
tricity for marine purposes we think of turbo- 
generators and motors working through reduc- 
tion gears for ship propulsion, of intercommuni- 
cating systems aboard ship for a hundred and 
more different purposes, of light and power and 
heat for warming and cooking. We think of 
wireless for communication between ships and 
between ships and land, of the gyrocompass and 
the gyroscope, and of submarine detectors by 
which the speed of travel and location of sub- 
marines could be detected. 

Speaking before the Franklin Institute re- 
cently, Admiral W. H. Bollard told of some of 
the latest things that electricity transmitted 
through space has made possible in the way of 
making navigation safer and easier. They are 
things that we may fail to appreciate because we 
live most of our lives on land, and because we 
are not brought face to face with the hazards that 
come to those who go out in ships upon the sea. 

The radio compass enables a ship to obtain 
its bearings whenever it is needed. This fact 
has already saved many ships from shipwreck 
along the shores of the United States. The depth 
of water beneath a ship can be ascertained by an 
instrument called a hydrophone which utilizes the 
sound of a ship’s propeller reflected from the bot- 
tom of the sea. Hurricanes can be detected by 
radio telephones in time for preparations to be 
made against them; the direction of storms can 
be approximated while the location of icebergs 
and shipwrecks enables warnings to be sent out 
broadcast. 
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THE WEEK’S NEWS 


Reports of Important Meetings, Developments and Other Happenings of the Electrical 
Industry and Its Allied Interests 


DOHERTY ORGANIZATION MEETS IN 
NEW YORK CITY. 


Executive Conference Held This Week Featured by 
Instructive Addresses Covering Various Prob- 
lems Confronting Public Utilities. 


The Henry L. Doherty & Co. organization held 
an executive conference this week at the Waldorf- 
Astoria Hotel, New York City. Monday morn- 
ing’s session consisted of a joint meeting under 
the chairmanship of Holton H. Scott, at which 
addresses were made by Frank W. Frueauff and 
Louis F. Musil, the latter's talk being on the sub- 
ject of “Treasurer's Problems,’ R. C. Russum, 
W. A. Jones and C. E. Foster leading the dis- 
cussion. At the afternoon session, presided over 
by M. R. Bump, addresses were made by George 
Williams on “Doherty Men’s Fraternity”; How- 
ard B. Shaw on “Training and Development in 
the Doherty Organization,’ and T. O. Kennedy 
on “Employes Representation Plan.” 

The morning and afternoon sessions of Nov. 
23 were designated as “public utilities sectional 
meetings,’ under the chairmanship of R. E. Bur- 
ger, who spoke on “The Situation as It Is,” the 
other speakers being F. C. Hamilton on “Attitude 
of Commissions and Other Regulatory Bodies” ; 
J. M. McMillin on “Relation of Earnings to 
Credit”; Frank W. Frueauff on “The Duties of 
the General Manager,” and an address by Henry 
L. Doherty. | 

At the bond department sectional meeting 
Nov. 23, F. W. LePorin addressed the salesmen 
of the metropolitan district on “General Prob- 
lems,” and Carl T. Naumburg spoke to the dis- 
trict sales managers on the same subject. W. B. 
Jackson, spoke on “Publicity” and B. N. Free- 
man discussed “The Bond Department's Prob- 
lems and Its Future.” 

Wednesday’s joint meeting, with Paul R. Jones 
as chairman, was devoted to the following ad- 
dresses: “Some Organization Problems,” by M: 
R. Bump; “How We Can Sell More Doherty 
Securities in Our Towns,” by B. N. Freeman; 
« “Development of Cities Service Natural Gas and 
Oil Properties,” and a talk by Henry L. Doherty. 
An informal organization banquet was held Tues- 
day evening. 


ILLINOIS UTILITY WILL TEST VALID- 
ITY OF MUNICIPAL ACT. 
The Sringfield (IH.) Gas & Electric Co. has 


filed a bill for injunction in the Sangamon County 
Court to test the validity of the Illinois municipal 


act of 1913, which gives municipalities authority - 


to enter the commercial field. The bill asks that 
the city of Springfield be enjoined from spending 
$75,000 of city funds for additions to the munici- 
pal electric light plant. “If tax funds can be 
used for this sort of business then the city could 


enter the grocery, dry goods, and other purely 
commercial ventures,’ the company contends. 
“City officials have no right to raid tax funds to 
support any ‘business. Taxes are levied and col- 
lected to pay the expenses of government. This 
is of vital importance to every taxpayer, large 
or small. The increased expenses of govern- 
ment brought about by the war makes taxes, 
when used for legitimate purposes only, suff- 
ciently burdensome to make it every taxpayer’s 
business to see that the money so raised is not 
squandered and that taxes are not further in- 
creased by misuse of funds for commercial ven- 
tures.” 


ELECTRIC POWER CLUB HOLDS FALL 
MEETING IN VIRGINIA. 


Sessions Devoted to Presentation and Discussion of 
Committee Reports—Members Asked to Co- 
operate in N. E. L. A. Publicity Campaign. 


An address by Martin J. Insull, Chicago, presi- 
dent of the National Electric Light Association, 
and officers’ and committee reports occupied the 
attention of the 100 delegates present at the semi- 
annual meeting of the Electric Power Club, held 
at the Homestead Hotel, Hot Springs, Va., Nov. 
15-18. Mr. Insull gave data on the activities of 
the N. E. L. A., in which he outlined the publicity 
plans in relation to public policy and financial 
matters. He asked the co-operation of the Elec- 
tric Power Club in the publicity campaign of the 
association, the main object of which is to create 
a better attitude of the public toward utilities. 

The fractional horsepower motor committee, 
of which Bernard Lester is chairman, submitted 
a report on apparatus standardization in which 
it was recommended that the standard shaft ex- 
tension for fractional horsepower motors be 
three times the shaft diameter. 

During the war, to reduce the number of types 
and sizes of fractional horsepower motors manu- 
factured to the lowest amount, it was decided to 
eliminate the 14-hp., 60-cycle and 25-cycle and 
d-c. rating. Various member companies have 
found that there 1s a distinct demand for motors 
of this rating and that too large a gap exists 
between ‘the 14-hp. and the 14-hp. rating. Con- 
sequently, the committee recommended to insert 
the %-hp. rating in the book of standards as an 
adopted standard under load and speed rating of 
fractional horsepower a-c. and d-c. motors, with 
the same speed and frequency rating as the 


~ 14-hp. 


A subcommittee has been working for some 
time upon the subject of torque characteristics 
for fractional horsepower motors. Data has 
been submitted by member companies and a care- 
ful analysis and tabulation of this data has been 
made. Although this subcommittee is continuing 
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its work, the recommendation was made that a 
minimum limit for maximum or pull-out torque 
of 200% of the full-load torque be specified for 
25 and 6o-cycle fractional horsepower motors, 
of split phase (clutch and clutchless) repulsion- 
induction and polyphase types. 

The recommendations contained in the reports 
of the various committees were adopted, with the 
exception of that submitted by the large power 
committee on a-c. squirrel-cage elevator motors, 
which was referred back for further investiga- 
tion. 

Six new members were elected at the Hot 
Springs meeting. The opinion was expressed 
that business would be rather dull for the next 
few months, but early in the new year a revival 
is anticipated. 


WESTINGHOUSE STOCKHOLDERS AU- 
THORIZE STOCK INCREASE. 


The Westinghouse Electric & Manufacturing 
Co. has announced that at the special meeting of 
stockholders at East Pittsburgh, Pa., Nov. 18, 
an increase in the indebtedness of the company 
by the sum of $30,000,000 was authorized. It 
was also voted at this meeting to authorize an 
increase in the capital stock of the company from 
$75,000,000 to $125,000,000. 


ELECTRICAL SUPPLY JOBBERS WILL 
BROADEN ACTIVITIES. 


Plans Made to Provide Means for Making Studies, 
Eliminating. Waste, and Co-ordinating With 
Other Branches of Electrical Industry. 


Appreciating the fact that there is a large ele- 
ment of waste in the present operation of elec- 
trical supply houses, that advantage can be taken 
of studies in cost-finding, price-making, stocking, 
packing and other business methods, and that 
much can be accomplished by a higher degree of 
co-ordination with other branches of the elec- 
trical industry, the jobber representatives at the 
semi-annual meeting of Electrical Supply Jobbers 
Association, held at Cleveland, Nov. 17-19, dis- 
cussed these questions at some length. The ex- 
tent of the work that can be done in this direc- 
tion was considered so great that no individual 
within the association could afford to devote the 
necessary time, and a resolution was adopted pro- 
viding for an appropriation to cover the expense 
of the work. The executive committee will hold 
a meeting in December, at which time the services 
of some one familiar with the electrical supply 
business will be engaged and his duties outlined. 
These will not interfere with the regular work 
of the committee, but will include analysis and 
co-ordination of committee reports, special 
studies to devise better business methods, and 
outline means for more thorough co-operation 
with other factors of the industry. 

Cost accounting, merchandising methods, the 
business outlook, prices and cancellations were 
among the topics discussed at the meeting, which 
was attended by a large number of manufac- 
turers’ representatives as well-as those of the 
jobbers. While there were some expressions of 
dissatisfaction with present market conditions, 
the general attitude was one of optimism, the 
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opinion seeming to prevail that general business 
would recover early next year and that the elec- 
trical industry would not be very greatly af- 
fected. This attitude was substantiated in the 
remarks of F. H. Goff, president of the Cleve- 
land Trust Co., who made an address at the clos- 
ing session in which he ventured the prediction 
that the winter months would show a slump, with 
business returning to satisfactory levels by mid- 
summer. 

An interesting analysis of the cost of carrying 
on a jobbing business was given by H. F. Thomas, 
Northwestern Electric Equipment Co., St. Paul, 
Minn., chairman of the committee on statistics. 
As a working basis the business of four repre- 
sentative jobbing houses, located in different sec- 
tions of the country, was analyzed for the month 
of April, 1920, twelve principal lines of mer- 
chandise being considered. The composite sales 
of the twelve lines for the month were $1,400,- 
ooo (about 50% of the total sales), and the sales 
expense was $162,000, or 11.6%. Figures were 
also given for the administrative, financial and 
warehouse expenses, as well as the percentages 
of total sales. Further, these figures were sub- 
divided for each of the twelve different lines 
analyzed. The statistics revealed some interest- 


‘ing information on the cost of selling different 


kinds of material, showing some wide variations. 
The report was well received, the jobbers voting 
an appropriation of $10,000 to cover an exten- 
sion of the study to cover a six months’ period. 


SESSION GIVEN OVER TO BETTER MERCHANDIS- 
ING METHODS. 


Statistics on-the field for electrical develop- 
ment and sale of electrical appliances were given 
by M. C. Turpin, Westinghouse Merchandising 
Bureau. He emphasized the necessity of develop- 
ing dealers to parallel the education of the pub- 
lic to the manifold uses of electricity. Methods 
used in the Westinghouse merchandising shows 
to instruct jobbers and dealers were outlined. 
He said the work of merchandising had been 
thrust upon the jobbers, who must maintain de- 
partments for that purpose, so that dealers may 
be given the advantage of modern methods. 

J. A. Corcoran, publicity department of the 
General Electric Co., spoke on what he called 
“The Jobber’s Job,” illustrating his talk with 
numerous charts which gave statistics and in- 
formation on appliance sales. He said the de- 
mand for luxuries was fairly constant, but the 
demand for necessities, such as electrical devices, 
could be increased if dealers and others in the 
industry would adopt more intensive methods of 
selling. Layouts of typical stores, show-window 
arrangements and other retailing suggestions 
were included among the charts. 

E. B. Seitz, secretary of the American Wash- 
ing Machine Manufacturers Association, spoke 
of the necessity of developing the field for elec- 
tric washing machines. He said the volume of 
sales had increased from $21,000,000 in 1917 to 
$85,000,000 in 1920, and that the possibilities 
were practically unlimited. He gave details of a 
manual on washing prepared by his association 
and of other intensive merchandising methods 
devised to create a demand for electric washers. 

The address by F. H. Goff concluded the meet- 
ing. He spoke of general business conditions, 
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telling some of the difficulties industrial concerns 
were now having. His optimistic attitude toward 
the future, however, indicated that business will 
be on the mend in a short time, and that the re- 
adjustment will be beneficial in many ways. 


CENTRAL STATIONS AND FACTORIES 
INSPECTED BY STUDENTS. 


Visits to central stations, manufacturing plants 
and othces were included in the itinerary of the 
senior and graduate electrical engineering stu- 
dents of the University of Illinois on their annual 
inspection trip, Nov. 22 to 24. A total of 51 
students, under the guidance of faculty members 
and ofhcials of the various plants, visited the 
Northwest station of the Commonwealth Edison 
Co., the offices of the National X-Ray Re- 
flector Co. in Chicago and the plant of the West- 
ern Electric Co. at Hawthorne, Ill. The works 
of the Illinois Steel Co. and the American Steel & 
Ware Co. were inspected in Joliet, Ill., and a visit 
was paid to the hydroelectric generating station 
of the Sanitary District of Chicago. One dav 
was spent in and around Milwaukee, inspecting 
the West Allis plant of the Allis-Chalmers Manu- 
facturing Co., the works of the Westinghouse 
Lamp Co., and the stations of the Milwaukee 
Electric Railway & Light Co. 


SOUTHEASTERN DIVISION, N. E. L. A., 
MEETS IN MIAMI. 


Rates, Merchandising, Publicity and Station- 
Operating Problems Among Subjects Featuring 
Ninth Annual Convention of Division. 


Public utility rates was one of the main subjects 
discussed by the Southeastern Geographic Divi- 
sion of the National Electric Light Association 
at its ninth annual convention held last week in 
Miami, Ila. L. R. Nash, Stone & Webster. 
New York City, reviewed the subject from eco- 
nomic standpoint in a well-prepared paper, which 
was supplemented by findings of courts and com- 
missions. The necessity for a clearer understand- 
ing of reserves for depreciation and betterments 
on the part of utilities, the public and commis- 
sions was pointed out by various speakers who 
took part in the discussion. 

Following an address of welcome by the mayor 
and response by Judge J. M. Chenev, Orlando 
Water & Light Co., the retiring president, P. A. 
Tillery, addressed the convention on the status of 
the electrical companies in the Southeast and 
touched upon the relation of the electrical indus- 
try to the growth of the country as a whole. He 
stated that “in the remarkably short space of 30 
years our industry has become the greatest agent 
of usefulness in civilization, and we are being 
called upon to a greater and greater extent to 


turn the wheels of national industry.” Quoting . 


from the U. S. census he gave the number of 
customers of central stations at 7,178,000, with a 
capital investment on the part of the utilities as 
$4,500,000,000. He then outlined the difficulties 
under which the industries have been laboring 
and stressed the fact that without scarcely an ex- 
ception, all the large companies of this section 
are behind in their building programs, due to 


their inability to finance their developments be- 
cause of the failure of the public, as a whole, to 
support increases in rates and place the price of 
the service upon a compensatory basis. 


COMPANIES SHOULD Give Pustic FACTS on 
COMMISSION RULINGS. 


A. J. Maxwell, chairman of the North Caro- 
lina State Tax Commission and member of the 
North Carolina Corporation Commission, the lat- 
ter commission having control of utility rates in 
the state, spoke of the relations that should exist 
between the public, the utilities and the commis- 
sions, stressing particularly the need of educa- 
tional activities on the part of the utilities in 
order that the public might appreciate and sup- 
port the findings of the commissions and under- 
stand the basic facts ọn which increases in rates 
are predicated. He suggested that one method 
that might be tried out along this line was tor 
the central-station companies to give to the public 
all the facts and figures that they presented to 
the commission in their petition for increase, and, | 
if necessary, to do so by means of publicity cam- 
paigns. He criticized the attitude that some ot 
the companies assumed in applying rates, by 
giving the public the impression that the com- 
panies were simply carrying out an order of the 
commission. In his opinion, good service and 
courteous handling of complaints were very valu- 
able assets and went far in smoothing the path of 
the company applying for an increase. 

In an address on “The Industry We Are In.” 
J. J. Gibson, manager of the supply department. 
Westinghouse Electric & Manufacturing Co., gave 
figures on the volume of business done in elec- 
trical equipment and supplies during the past 
vear, his summarization showing sales aggre- 
gating the enormous total of $2,850,000,000. 

The afternoon session was taken up by a re- 
port of the merchandising committee, G. B. Buck. 
Durham Traction Co., chairman, and an address 
by M. H. Aylesworth, executive manager of the 
National Electric Light Association. The re- 
port of the division’s merchandising commit- 
tee went into the subject of retailing in a thorough 
manner, criticizing present lackness of methods 
and outlining proposed betterments. It reflected 
the underlying conditions existent in the mer- 
eee line from the central-station stand- 
point, and criticized the companies for not in- 
stalling proper accounting systems. It urged 
more attention to the training of salesmen, and 
recommended the sale of apparatus cn deferred 
payments, as well as co-operative advertising. 
campaigns. 


PUBLICTIY CAMPAIGN OF NATIONAL ASSOCIATION 
OUTLINED, 


Mr. Aylesworth outlined the plans of the na- 
tional association regarding publicity and adver- 
tising campaigns for the coming year, and stressed 
the need of closer co-operation between the cen- 
tral-station companies and the communities which 
they served. He stated that a closer understand- 
ing could be had not only by means of direct ad- 
vertising but by seeing that the local press han- 
dled subjects pertaining to the industry in a fair 
and intelligent manner. f 

At the evening session L. R. Nash presented 
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his paper on “Valuation for Rate Making Pur- 
poses.” The opinion most unanimously expressed 
in the discussion was that proper attention had 
never been given to depreciation reserve funds, 
and funds required for the maintenance and bet- 
terment of the properties devoted to public use. 
President Tillery called particular attention to 
the bearing that high-class and continuous service 
has on rate hearings before utility commissions. 

The papers presented Wednesday morning 
brought out points in reference to steam-plant 
operation, automatic substations and distribution 
.svstems, the papers being as follows: “Steam- 
Plant Operation,” by C. A. Greenidge, chief en- 
gineer of the J. G. White Management Corp.. 
New York City; “Automatic Substations and 
Generating Stations,” by T. F. Barton, General 
Electric Co., Schenectady, N. Y., and “Design 
and Construction of Distribution Systems,” by 
T. H. Rice, engineer of the Henry L. Doherty 
Co., New York City. 

At the afternoon session papers were pre- 
sented on “Accounting,” by B. F. Culley, Augus- 
ta-Aiken Railway & Electric Corp., Augusta, Ga. ; 
“Safety Work,” by W. R. Loyd, manager of the 
casualty department, Alabama Power Co., Bir- 
mingham, Ala., and “Labor and Employment 
Methods,” by J. F. Trazzare, manager of em- 
ployment and public relations, Georgia Railway 
& Power Co., Atlanta, Ga.. The report of the 
meter committee closed the Wednesday business 
session. 


GOODWIN AND CHASE SPEAK ON CO-OPERATION 
IN THE INDUSTRY. 


The final business session was devoted to talks 
by S. A. Chase, Westinghouse Electric & Manu- 
facturing Co., on “Harmonizing the Industry,” 
and W. L. Goodwin, General Electric Co., on 
“Economic Relations of All Branches of the 
Electric Industry, with Particular Reference to 
Merchandising.” 

The constitution of the Southeastern Section 
heretofore has not permitted jobbers’ and manu- 
facturers’ representative to hold office, but on 
recommendation of the executive committee, the 
constitution was amended to give such members 
not only the right to hold office but to vote on the 
election of officers as well. 

The election of officers for the coming year re- 
sulted as follows: President, S. B. Irelan, Mont- 
gomery Light & Water Power Co., Montgomery, 
Ala. ; first vice-president, D. A. Cheney, Orlando 
Water & Light Co., Orlando, Fla.; second vice- 
president, F. B. Mahoney, Alabama Power Co., 
Birmingham, Ala.; third vice-president. G. E. 
Watts, Locke Insulator Co., Atlanta, Ga., and 
secretary, C. A. Collier, Georgia Railway & Pow- 
er Co., Atlanta, Ga. The executive committee is 
composed of H. A. Orr, Southern Public Utilities 
Co., Anderson, S. C.; C. D. Flanigen, Athens 
Railway & Electric Co., Athens, Ga.; F. E. 
Fletcher, Tampa Electric Co., Tampa, Fla.; L. L. 
Newman, Birmingham Railway, Light & Power 
Co., Birmingham, Ala.; W. R. Sammons, Knox- 
ville Railway & Light Co., Knoxville, Tenn.: 
E. H. Ginn, General Electric Co., Atlanta, Ga. ; 
H. A. Coles, Westinghouse Electric Co., Atlanta, 
Ga., and P. A. Tillery, Carolina Power & Light 
Co., Raleigh, N. C., ex-officio. 
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Among the many entertainment features which 
characterized the convention was a boat trip to 
Bimini Island, one of the British Bahamas lying 
about 50 miles off the coast of Florida, where the 
annual banquet was held. 


INSPECTION CONSIDERED BY NEW 
JERSEY CONTRACTORS. 


At a regular meeting of the New Jersey State 
Association of Electrical Contractors and Dealers 
in Camden, Nov. 20, and largely attended by 
members of the southern section, the subjects 
of inspection and better service from the Na- 
tional Board of Fire Underwriters were dis- 
cussed. A new service entrance panel exhibited 
by the Public Service Corp. attracted much at- 
tention. 


CO-OPERATION WITH CONTRACTORS 
DISCUSSED BY I. E.S. 


Contractors Are Called on for Illuminating Advice 
by General Public and Should Be Trained to 
Give Practical Service. 


Points of common interest and contact between 
electrical contractors and illuminating engineers 
were described and discussed in a paper by 
J. W. Collins, secretary of the Electrical Con- 
tractors Association of Chicago, presented before 
the Nov. 19 meeting of the Illuminating Engi- 


neering Society. The contractor and the illumi- 


nating engineer were shown to be vital factors 
in the growth and application of the good-lighting 
idea. However, there are numerous conditions 
which lower their effectiveness, or, in some 
cases, actually eliminate them from being of real 
service to the ultimate user of lighting service. 

Competition in the sale of fixtures was shown 
to be the cause of much of this lost effective- 
ness. Fixtures, as a rule, are designed to render 
a certain service, but are often sold because of 
price, appearance, or some other nonessential 
feature, for service in places where they are not 
effective or are actually objectionable from the 
standpoint of illumination. Wiring rules are al- 
ready well established, fixtures are designed to 
give definite service, and, it was Mr. Collins’ be- 
lief, the illuminating engineer should complete 
the chain by selecting the proper fixture and 
lamp for the service desired. Good wiring, good 
fixtures, and good lamps, if assembled by chance 
or by incompetent persons, probably will not 
produce the desired results. There are so many 
possible:-combinations of good parts that do not 
fit together to give any one specific result that 
there is but slight chance of striking a correct 
set of conditions without the employment of ex- 
pert knowledge. 


TECHNICAL INFORMATION DESIRED BY CoN- 
TRACTORS. 


In any event, the customer is not apt to secure 
the maximum satisfaction if supplied with fix- 
tures and lamps on the basis of fixture price or 
the salesman’s arguments for his particular line. 
Mr, Collins did not believe that the average con- 
tractor could afford to devote the required time 
to a study of illumination for the returns that 
might result from such a study, without greater 
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protection than is now given the contractor in the 
matter of resale prices. However, he called. on 


the illuminating engineers to help in the startmg 
and carrying through of a course of education in 
the principles of illumination for the immediate 
benefit of the contractors. 

It was suggested that general improved illumi- 
nation might be advanced by the securing of 
legislation relative to the lighting of public or 
semipublic buildings. Such installations would 
serve as examples which would guide the aver- 
age individual in seeking improvements in his 
own home or business. It is essential to the best 
interests of the public and the lighting industry 
that the sphere of influence of the illuminating 
engineer be extended in some manner to include 
the selection of the lighting. equipment that is 
installed by the contractor. It seems to be the 
task of the contractor and engineer to find the 
means of extending this sphere of influence. 

A general discussion, following the presenta- 
tion of the paper, was participated in by J. L. 
Stair, National X-Ray Reflector Co.; S. N. Tiede- 
man, Pierce Electric Co.; A. L. Arenberg, Central 
Electric Co.; C. E. Touhey, Beardslee Chandelier 
Manufacturing Co.; D. Axman, Edison Lamp 
Works of General Electric Co.; J. R. Cravath, 
Fowle & Cravath; F. A. Delay, Central Station 
Institute; A. Nechin, Lewis Institute; L. M. 
Hecker, Henkel & Best Co.; Col. John Millis, 
United States Army; E. D. Tillson and J. J. 
Kirk of the Commonwealth Edison Co., and Mr. 
Collins. Contractors’ discounts, methods of es- 
timating work, the prospect of selling illumination 
by the foot-candle, lighting and education in 
illumination in the schools, and the need of much 
highly specialized knowledge of illumination for 
successful application in various circumstances 


were discussed at some length. It seemed to be — 


the consensus of opinion that, so far as the gen- 
eral public was concerned, the contractor was the 
only illuminating engineer, and that good engi- 
neering service could probably be given only by 
co-operation between the engineers and con- 
tractors, 


MARYLAND POLE TAX CASE SETTLED 
BY MUTUAL AGREEMENT. 


The controversy of several years’ standing be- 
tween the Chesapeake & Potomac Telephone Co. 
and the state of Maryland, relative to a pole tax 
for poles placed on state roads has been decided 
in favor of the state by mutual agreement and 
the case now before the supreme court will be 
withdrawn. It is estimated the revenue that will 
accrue to the state should the rule be made to 
apply on all poles will be about $10,000. There 
are 40,000 poles and in accordance with con- 
tracts made with former turnpike companies an 
established rate of 25 cents per pole prevails. 


INSTITUTE DISCUSSES WAVE COILS 
IN SIGNAL SERVICE. 


“Resonance Wave Coils for Radio Transmis- 
sion and Reception” was the subject of a com- 
- munication presented by Maj. J. O. Mauborgne, 
of the Signal Corps, United States army, before 
a recent meeting of the electrical section of the 
Franklin Institute at Philadelphia. Considera- 
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tion was given to the use of the resonance wave 
coil as a complete antenna system, including the 
antenna proper, the tuning elements associated 
with it and the ground or counterpoise. Various 
forms of resonance wave coils for reception 
were shown, as well as the action of the electro- 
magnetic waves of the incoming signals on the 
wave coil. The question of the position of poten- 
tial loops for various wave lengths was discussed 
and the various forms of detector circuits used 
and the method of coupling same to the wave 
coil were described. Some consideration was 
also given to duplex and multiplex reception. 
The subject was illustrated by lantern slides and 
numerous practical demonstrations given with 
the assistance of Capt. Guy Hill, co-inventor of 
this system, and Maj. L. M. Evans. 


CHINA IN NEED OF ELECTRICAL DE- 
VELOPMENT. 


Trade possibilities in China was the subject 
of an address before a meeting of the New York 
Electrical League at the Hotel Astor, Nov. 17, 
by Iuming C. Suez, Chinese consul to New York 
City. After describing the physical and geo- 
graphical advantages of the country, the speaker 
declared that the outstanding need of China is 
the development of natural resources through the 
investment of foreign capital and application of 
foreign genius. In the past 30 years foreign 
trade has increased five-fold, but the lack of 
transportation facilities has prevented further 
expansion. Only 20 cities of the country at pres- 
ent have any electric light and power, and China 
looks to the United States for aid in developing 
electrical enterprises. 


BANKER WILL ADDRESS ELECTRICAL 
CREDIT ASSOCIATION. 


Gen. Charles G. Dawes, president of the Cen- 
tral Trust Co. of Illinois, will address the mem- 
bers of the Electrical Credit Association of Chi- 
cago at the organization’s next annual dinner at 
the Congress Hotel, Dec. 9. “Taxation and Re- 
duction of Governmental Expenses” will be the 
subject of the talk. The program for the busi- 
ness sessions was outlined in the Nov. 13 issue 
of ELECTRICAL REVIEW. 


COMING CONVENTIONS. 


Indiana State Electrical Contractors and Dealers’ 
Association. Annual meeting, South Bend, Ind.. Dec. 
1-2. F. H. Shumaker, 902 South Michigan street, South 
Bend. 


American Institute of Chemical Engineers. Winter 
meeting, New Orleans, La., Dec. 6-9. Headquarters, 
St. Charles Hotel. Secretary, John C. Olsen, Polytech- 
nic Institute, Brooklyn, N. Y. 


Illinois State Electric Association. Annual conven- 
tion, Chicago, Dec. 9. Headquarters, Hotel La Salle. 
Secretary, R. V. Prather, Springfield, Ill. ` 


National Council of Lighting Fixture Manufacturers. 
Annual convention and lighting fixture market, Elm- 
wood Music Hall, Buffalo, N. Y., Feb. 14-19. Secretary, 
Charles H. Hofrichter, 8410 Lake avenue, Cleveland. 


National Fire Protection Association. Annual con- 
vention, San Francisco, June 14-16. Secretary, Franklin 
H. Wentworth, 87 Milk street, Boston. 


American Institute of Electrical Engineers. Annual 
convention jointly with the Pacific Coast convention. 
Salt Lake City, Utah, June 20-25. Secretary, F. L 
Hutchinson, 33 West 39th street, New York City. 
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CONTRACTING-CONSTRUCTION 


A Department Devoted to Various Problems Relating to the Installation, Operation and 
_ Maintenance of Electrical Equipment 


' HOME-MADE EQUIPMENT USED IN 


BENDING PIPE. 


Wooden Horse, Timbers and Eyebolt Can Be As- 
sembled to Bend Pipes of Fairly Large 
- Size on the Job. 


By ARTHUR S. NICKERSON. 


A device found convenient for bending pipe in 
sizes from 1.25 to 2.5 ins. is shown in the accom- 
panying illustrations. The eyebolt is the only 


End View Showing Two Long Timbers with Eyebolt 
Between. 


piece of metal required in assembling this equip- 
ment, the entire frame being constructed of tim- 
ber. The horse and timbers are usually readily 
available on a construction job, so all that the 
electrician need supply is the bolt and the time to 
assemble the parts. 
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Side View of Pipe-Bending Rig. 


The pipe is inserted through the eye in the 
bolt and then is pressed down over the cross 
timber. The length of the bolt and the position 
of the timber can be varied to suit the radius 
of the bend desired. 


GROUNDING OF ALTERNATING-CUR- 
RENT SECONDARIES. 


Discussion of New Code Rules and of Grounding to 
Water Systems Before Convention of National ` 
Association of Electrical Inspectors. 


By W. J. Canapa, 
Engineering Expert, National Electric Light Association. 


Since none can deny that the better the ground 
the safer the grounded circuit, advocates for bet- 
ter electrical grounds have found fertile field for 
urging such practice, and have in particular urged 


larger ground wires and their extension to build- 
ing water services. The result has been a swing 
of the pendulum toward an absurd degree of 
grounding insurance against the dangers possible 
should the ground fail to always protect. While 
requiring very heavy ground wires, there has been 
the happy development of largely extended sec- 
ondaries, each having many service grounds, until 
we often found the combined ground-wire current 
capacity scores of times as great as that of the 
secondary itself. The insurance sometimes costs 
more in a given installation than did the rest of 
the construction, resulting in an expenditure of 
money which should have been applied elsewhere. 
The result has been to react strongly against the 
adoption of grounding protection, and thus some 
cities continue at this late date with ungrounded 
secondaries. 


Low-RESISTANCE CONNECTION More IMPORTANT 
THAN MERE SIZE OF WIRE. 


If anxiety to assure good grounds had started 
functioning along more rational lines, instead of 
increasing the size of ground wires and requiring 
long ones, we should have been attacking the real, 
weak spots of early grounding methods—high 
resistance in the actual connection to earth and 
poor or unreliable joints in the ground connec- 
tions. What is really essential is a connection 
to moist earth exposing to the earth an extended 
contact surface. Nothing approaches the under- 
ground water-piping system for these qualities. 
Yet for years political differences, jealousies be- 
tween utilities which are equally public servants, 
and sometimes honest but blameworthy miscon- 
ceptions of possible mysterious dangers to water 
pipes or workers on them, have up to quite re- 
cently prevented the practice of permitting 
grounds to waterworks systems. Of course, it 
is really a joint problem. If no grounded sur- 
faces existed in buildings, ungrounded circuits in 
them would cause no danger; also, if no electric 
wires existed, the piping and fixtures would be 
free from danger. There is, of course, no prior- 
ity of rights which operates to relieve those con- 
trolling the water piping from a responsibility 
for connecting to the electrical wiring if this will 
avoid a recognized danger otherwise existing. 
The water system ramifying through houses, 
shops and offices is as closely associated with the 
electrical systems in these same places as are the 
nerves and arteries of the human body. Persons 
can hardly escape more or less frequently bridg- 
ing the gaps between the multiplicity of electrical 
fittings and various metal fixtures or surfaces 
connected with water piping. If there is a poten- 
tial between the two, fire and accident dangers 
both are present. Evidently the two systems 
should be connected and the convenient place 
for connection is within the buildings themselves. 
It has been determined both from theory and 
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from experience that such connections cause no 
injury to the water system either in the service 
pipes:-or the main lines. 

Recently the American Water Works Associa- 
tion indorsed the use of ground connections be- 
tween alternating-current secondaries and water 
piping. This does away with the last obstacle to 
good grounding which the high resistance of 
artificial grounds of small extent has imposed in 
many localities. 


Use oF GROUND CONNECTIONS TO WATER PIPING 
INDORSED. 


This question having been so well settled and 
ground to water piping thus being made available 
generally, we have not the same excuse as before 
for advocating or acquiescing in the requirements 
for very large ground wires, particularly where 
there are many of them. Artificial grounds are 
of relatively high resistance and only one or two 
of a group of grounds may really be operative ; 
so that there was some reason for assuring 
against the breakage of any one ground conductor 
wire by giving large strength to all. Now, with 
practically all grounds to be made to water piping, 
we can well afford smaller grounds and avoid 
absurdly large combined cross-sections, such as 
would come from many large ground wires in 
parallel. The 1920 National Electrical Code per- 
mits these smaller ground wires. It has not 
cured all the trouble of unnecessarily large com- 
bined cross-section by making unnecessary fur- 
ther grounds at buildings services after a number 
have been installed, but it has reduced the mini- 
mum size of ground wire from No. 6 to No. 8, 
this including 95% of all the ground wires used. 

The 1920 code does not stop at this rational 
step, but has also permitted circuit grounds to be 
made on water piping near at hand, rather than 
necessarily on the outside of the water meter, 
which often meant a long, expensive wire sub- 
ject to many chances of disturbances. By requir- 
ing, as the code also does, the shunting of any 
meter or other intervening fitting likely to be 
removed, the code provides a better degree of 
safety at much less cost. Between this saving in 
length of ground-wire run and the saving in 
ground-wire size, it is estimated that over $2,000.- 
ooo per annum will be saved. It was sometimes 
galling to a prospective user of electricity at the 
back of a top story in an office building to find it 
necessary to run a ground wire down to the front 
basement to comply with a code rule prepared 
by no friend of his. The contractor or wireman 
might well be excused for any unethical expres- 
sion of sympathv with such a prospective user, 
and just how lighting companies obtained busi- 
ness where the long ground wire sometimes cost 
more than the rest of the installation is one of the 
mysteries which only salesmanship can solve. 

With these two rational code changes at least 
two-thirds of the cost of ground-wire installation 
has certainly been wiped out and safety is much 
enhanced. Much has thus been done to make the 
ground good. 


DeFEcTS OF FRA GROUND CLAMPS SrouLp BE 
REMEDIED. 


> e e . 
Che 1920 code went further with its improve- 
ments, however, and proceeded to overcome some 
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of the other defects of earlier code editions. 
While much attention was being centered on re- 
ducing the length of ground-wire run and the size 
of the ground wire, to make the punishment fit 
the crime, it was not overlooked that one of the 
worst obstacles to thoroughly reliable grounding 
of circuits has been the frailty of the various 
ground-clamp devices marketed for connecting 
the sturdy ground wires with the even more 
sturdy water pipes. Few who have had occasion . 
to go over a dozen installations six months toa 
few years old have failed to find at least one 
ground connection loose at the water pipe or 
conduit through the mechanical loosening or the 


‘corrosion of a toylike clamp. It had gotten to 


be realized that here was a problem in grounding 
where the cost of a great increase in safety would 
be almost nil. Good clamps cost little in com- 
parison with the cost of installation, but being 
several times the cost of a poor clamp insignificant 
saving was generally made at this point to the 
serious detriment of the permanence of the pro- 


tective grounding. Considerable study, most of 


it in the Bureau of Standards, has shown that a 
substantial copper clamp is much superior to gal- 
vanized-iron clamps or those composed of thin 
copper strips. Clamps with few parts to move 
upon each other or to furnish additional contact 
surface for corrosion are the ones that stand up 
in service. The framers of the new code and the 
Underwriters’ Laboratories have evolved a rule 
and the laboratory standard which should make 
ground clamps more satisfactory in future in- 
stallations. 


PREVENTS USE oF FUSES IN SECONDARIES Cox- 
NECTED TO SEVERAL TRANSFORMERS. 


So far the changes mentioned in Rule 15A of 
the code have been those which change the re- 
sponsibility of the electrical contractor, since they 
involve construction in the premises of con- 
sumers. Another considerable change has also 
been made in the rule which directly affects the 
public utility company, and this change, like the 
one mentioned before, is for the purpose of 
assuring that we “hold fast the good ground,” 
which the other rlues assure in the first place. If 
a secondary is fed by more than one trans- 
former per phase, it may prove advisable to pro- 
tect the various transformers against short-cir- 
cults in any one, by inserting fuses in the con- 
ductors between them. Usually the additional 
transformers are installed for secondaries of 
rather large extent so as to keep voltage up by 
supplying energy at more or less scattered points 
with only moderate sized conductors necessary 
between these points. If more than a single fuse 
is placed in any secondary conductor between two 
transformers connected to it, both fuses mav blow 
and isolate a section of conductor which may be 
supplying several buildings. The 1920 code pre- 
vents such placing of fuses. Even if such an iso- 
lated section of secondary has one side grounded. 
there is nothing to prevent a high-voltage contact 
to the other side, raising it to.a dangerous voltage 
within buildings, since it is no longer connected 
to the grounded side of the circuit through a low- 
impedence transformer winding. 

While the code is not yet in all respects per- 
fect in its grounding requirements, it has im- 
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proved as a good workable set of rules, and 
proyides an increased protection at a reduced 
cost. It is one of the great factors concerned in 
making electric wiring and appliances, properly 
installed and used, by far the safest, as well as 
by far the most convenient and available means 
of supplying energy to the many needs of our 
industrial and home life. 


SUMMARY OF GROUNDING RULES APPLYING TO 
SECONDARY CIRCUITS. 


While most of the essentials of “good” ground- 
ing are generally understood, those applying to 
alternating-current secondaries are brictly listed 
for convenience : 


(1) Have each ground to a circuit one of assuredly 
low resistance. Ground to water piping is by far the 
best. 

(2) Have as many ground wires as practicable. With 
a-c. circuits one per consumer is practicable and ad- 
visable. 

(3) Have each ground wire so located and of such 
mechanical strength as to be both as short and as tree 
from danger.of mechanical or corrosive disturbance as 
practicable. This means grounding from the electrical 
service to the nearest water pipe of sufficient size. The 
water pipe between this connection and the service to 
the building should be shunted around meters or other 
littings likely to be removed from piping. 

(4) Have each ground wire large enough to safely 
withstand the amount of grounding current likely to 
How in it temporarily. The safe minimum is placed in 
the code at one-fifth the size of the circuit wire to 
which the ground wire is connected. 

(5) Have each ground connection free from a con- 
stantly flowing current. 

(6) Have no fuse in any a-c. circuit ground wire be- 
tween the transformer and the ground connection. 
Have for any customer's installation at least one trans- 
former supplying the secondary with a ground con- 
nection free from any fuse. l 

(T) Have no circuit ground wire connected to the 
ground wire for equipment nor to the frame or case of 
any equipment. 


The foregoing shows close adherence to the 
subjects of “good grounding” and “holding fast 
to that which is good,” which seems to be the 
conclusion of the whole matter. Omission has 
been made of the subject of grounding of direct- 
current circuits, which is a central-station prob- 
lem solely. Also, no reference has been made to 
methods of grounding wire runways and equip- 


ment, since these constitute quite another phase 


of the subject and one on which practice and the 
rules have been much longer in a settled con- 
dition. 


HAZARDS INVOLVED IN CONSTRUC- 
TION OF UNDERGROUND CONDUIT. 


Breaking of Concrete Road Foundations and Defec- 
tive Tools Present Chief Hazards—Extracts 
From Paper Presented Before Annual 
Safety Council. 


By H. W. Lueck, 


Commonwealth Edison Co., Chicago. 


The laying of underground conduit if not prop- 
erly supervised involves almost as many hazards 
as any other mechanical work. Employes have 
suffered injuries caused by unforeseen hazards, 
and a few public accidents have been noted where 
curiosity more than any other reason was the 
cause. Hazards are present at all times during 
the laying of underground conduit both to work- 


ELECTRICAL REVIEW 855 


men and to the public. As most conduit is laid 
in the street it is necessary to break out the con- 
crete road foundation. This operation forms the 
greatest hazard to the employe and the public. 
The most important protection to the man doing 
any concrete breaking is the eye shield or goggle. 
Goggles should be worn by all men when break- 
ing concrete. 


ATTENTION SHOULD Be GIVEN TO CONDITION OF 
Toots AND EQUIPMENT USED. 


Properly designed bull-point chisels, asphalt 
cutters and handles should be provided. A prop- 
erly designed bull point will penetrate and break 
concrete and throw few chips, while a poorly de- 
signed one will create a real hazard in this re- 
spect. Bull points and asphalt cutters become 
serious hazards when their heads become mush- 
roomed from continual striking of a sledge. The 
burrs or chips which break off from these tools 
have caused many paintul and serious injuries. 
Properly designed handles for these tools are 
necessary to prevent workmen being hit on the 
hands or head with the sledge. Only by close 
supervision on the part of the foreman can such 


accidents be prevented. There should be fre- 


quent and regular inspection of all tools and those 
found defective should be sent to the shop for 
repairs. 

After the hard concrete has been broken out 
it is often necessary to use picks to break up the 
earth beneath the concrete. This tool also offers 
many hazards to workmen if allowed to become 
defective. Picks should never be allowed to be- 
come round on the end as this retards progress 
and also causes accidents by slipping and striking 
the man on the foot or shins. Picks should be 
wedge shaped on the end. When men are work- 
ing with them the men should not be closer than 
6 ft. from each other. Men should at all times 
be warned when working near conduit lines con- 
taining power or telephone cables or water and 
gas mains of the danger of driving a pick into 
them. 

Manholes at line intersections are usually lo- 
cated so as to avoid city water, telephone and 
other mains which are usually laid underground, 
this being necessary as many times transformer 
installations and disconnecting devices must be 
installed mi manholes and these must be operated 
from time to time. The elimination of other 
conductors and pipes is desirable in order to make 
such operations safe. 


When the conduit arrives it should be placed. 


on the ground nearest the point at which it 1s to 
be laid. It should be piled not over 4 ft. high 
and under no circumstances should conduit be 
leaned against convenient fences, sheds or build- 
ings. This practice has been the cause of serious 
accidents through the falling over of conduit. 
Picks, shovels, bull points and other tools should 


be placed in the tool wagon when not in use. They 


must not be thrown about at any time as they 
cause stumbling hazards as well as presenting an 
unsightly appearance. The tool cart should be 
equipped with a first-aid box containing suthcient 
supplies to take care of any emergency. The 
actual laying of the conduit does not involve 
many hazards, as by the time this 1s done, most 
of the hazardous work has been completed. 
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~ CONTRACTOR-DEALER | 


An Exchange of Ideas and Experiences on Advertising and Selling Methods, and Store- 
keeping for the Dealer in Electrical Goods 


REPAIR SERVICE PLAN FOR DEALERS 
INAUGURATED. 


Users of Electrical Appliances to Be Assured Prompt 
and Efficient Repair Service Through Plan of 
Westinghouse Company. 


With a full realization of the truthfulness of 
the statement that the success of the entire elec- 
trical industry depends upon service, the West- 
inghouse Electric & Manufacturing Co. has put 
into operation a liberal service plan for electrical 
dealers. In addition to facilitating the giving of 
such service to users of its appliances and de- 
vices, the plan affords dealers an excellent op- 
portunity to increase sales and derive adequate 
compensation for services that are rendered to 
customers. 

The plan consists in the appointment of cer- 
tain dealers in various cities as Westinghouse 
service representatives. They will keep on hand 
a stock of repair parts sufficient to enable them 


to make prompt repairs on all appliances. The 
plan in operation will work in this manner: 
Mrs. A. M. Jones of Centerville, Okla., brings 
to the Central Electric Co. of her city, the nearest 
service representative, a toaster that does not 
operate properly. Repairs are then made. , Upon 
thorough investigation of the trouble the service 
representative decides that defects in workman- 
ship or material are the cause of the dissatisfac- 
tion. The device is returned to Mrs. Jones 
without expense to her. The service representa- 
tive then renders the Westinghouse company a 
bill for the labor involved at a predetermined 
sum plus the cost of the repair parts, which he 
charges back at the same price which he paid 
for them. 

Upon special blanks furnished for this pur- 
pose reports are made monthly to the company 
and they cover in detail the jobs handled under 
the agreement, giving the name and address of 
the customer, article or appliance with its catalog 
number, date of purchase, part supplied, the 


Seasonal Window Displays Create More Than Usual Interest 


The old saying that “there’s a time for everything” applies to window displays like anything else. The dealer 
who shows enough enterprise to change his displays frequently takes advantage of the attention-drawing power of 
the seasonal setting. The appliance may be an all-the-year-around article, but given a background indicative of one 
of the seasons it has an added appeal to the “window shopper.” The illustration shows a clever display made last 
year by the Household Electric Appliance Co., Columbus, O. According to F. M. Bates, of the company, a local 
sign company painted the backgrounds on framed heavy muslin stock. To give them color, the houses were painted 
green, the bare spots on the roofs were red, and the sky a pale blue. Terraces were built for the evergreen trees, 
wool batting sprinkled with mica dust being used to simulate snow. The walk through: the center of the display 
space was made with ground cork, and the small lake witn a mirror. The cards suggested the vacuum cleaner as an 
appropriate Christmas gift. 
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character of the trouble and the charges for labor 
and material. 

The success of the plan naturally depends 
upon the promptness with which repairs are made, 
and this is determined to a great extent by the 
available stock of repair parts. The selection 
of this stock receives a careful analysis of the 
particular territcry served by the representative 
in order to ascertain the approximate distribu- 
tion of appliances therein. 
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This plan is working out most satisfactorily 
and not only giving prompt and efficient service 
to appliance users but also opening up a lucrative 
trade for the dealer who has the opportunity of 
getting the owners of the appliances in the habit 
of patronizing his store. What is of utmost im- ” 
portance is that the user of the appliance is bene- 
fited through having the repairs performed 
promptly and efficiently by one qualified and 
equipped to do the work properly. 
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Taking Advantage of the Holiday Season to Increase Turn- 
over of Electrical Appliances 


Dealers Throughout Country Add Sales Effort, Capitalizing on Fact 
That Electrical Devices Make Useful and Pleasing Christmas Gifts 


By W. B. STODDARD 


Seldom has there been such an opportunity for 
electrical dealers to extend the sale of their lines. 
The scarcity of competent help makes it almost 
compulsory for the mistress to do more or less 
housework, regardless of her financial status. 
Then, too, the modern home has very little extra 
room and everything must be purchased with the 
idea of taking up as little space as possible. These 
conditions make desirable the use of electrical 
appliances because they are labor saving and com- 
pact. Added to this is the fact that they make 
popular holiday gifts, so that every dealer should 
have as his slogan “Make it an Electrical 
Christmas.” 

Many of the large concerns have pointed the 
way, and the smaller dealers should follow. The 
Brooklyn Edison Co. started its campaign early 
in the season with an advertisement calling atten- 
tion to its holiday displays: 


THE EDISON CHRISTMAS DISPLAY. ° 


All our offices will be in their Christmas dress 
tomorrow. The big trees will be up and lighted by 
hundreds of tiny electric lamps, exemplifying a 
truly safe and sane Christmas. 

The electric gift is a sensible gift. It combines 
usefulness with attractiveness—it is practical. 

We have innumerable electrical suggestions, 
something to please the entire family. There are 
portable lamps of every description, toasters, per- 
colators, vacuum cleaners, washers, ironers and 
many other equally useful appliances. 


A VISIT TO OUR SHOPS WILL. PROVE 
WORTH WHILE. 


Each of the six branch stores had a fine large 
Christmas tree, laden with tinsel and ornaments 
and ablaze with countless little red, yellow, blue 
and green lamps. Each tree was placed so that 
it was visible from the outside as well as from 
within. Around the base of the tree were tables 
on which were placed cooking and heating con- 
veniences, while on the floor were ironers, wash- 
ers, cleaners, etc. Overhead was an electrical 
sign, “Give Her Something Electrical.” 

The Whirlpool Manufacturing Co., Philadel- 
phia, attracted wide attention to its dishwasher 
by the clever manner in which it was displayed. 
The floor was strewn with little branches of holly 
and from the center of the ceiling hung a big 


spray of mistletoe, from which, to all corners of 
the window, radiated narrow red ribbons. At one 
side was a big Christmas tree, covered with tinsel 
and ornaments, and from which many toys and 
dolls were hung, while on the floor were larger 
books and toys. The displays attracted the atten- 


Christmas Window Display of Judson-Burns Sales Co., 
. Philadelphia. 


tion of every child who. passed, and when the 
youngsters stopped, the grown-ups who had them 
in charge naturally stopped also. What they saw 
was a big dish-washer in operation, and a big 
glass sign on which was painted: “Here’s a gift. 
that will be appreciated and used every day in the 
year and for many years to come. Come in and 
let us demonstrate it to you.” 

The Judson-Burns Sales Co., Philadelphia, like- 
wise gave a very holiday effect to its washing 
machines and vacuum cleaners. The floor was 
covered with glass frosted over to resemble ice, 
and in the background were four small fir trees, 
each hung with electric lamps of red, yellow, blue 
or green. A washing machine in operation had 
gay hued pictures of Santa hung all around it. 
At one side was an electric vacuum cleaner, with 
ribbons running from it to a little girl, who held 
a card saying: “A Royal cleaner will brighten 
your home all the year around.” Other ribbons 
ran from both the cleaner and the washer to cards 
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pasted on the glass, which read: “A Royal cleaner 
makes home sweet home” and “A Thor washer 
makes Monday fun day.” 

J. F. Buchannon & Co., Philadelphia, was 
another electrical firm that has gone after the 
Christmas trade in a striking manner. The floor 
of its window space was covered with white cloth 
sprinkled with powdered mica. Branches of oak, 
thickly powdered with mica, were banked at the 
sides and against the rear wall. At one side 
stood a Christmas tree, lighted with electric lamps 
and hung with many gay ornaments and strings 
of popcorn. On pedestals were a couple of elec- 
tric lamps, and at the base of the tree was an 
electric heater. A little red and green stake and 
rider fence extending across the front of the 
window had each post topped with a small cat, 
bird or flag. Outside the fence was a tiny track, 
and around this there ran a miniature train. 
Shown on the floor were vibrators, flashlights, 
flatirons, percolators, toasters, warming pads and 
several varieties of electric lamps. 

The Philadelphia Electric Co. specialized in 
vacuum cleaners and electric lamps, and especially 
featured the latter in its advertising. The single 
column advertisement was adorned with a cut of 
a handsome lamp and said: 


ALADDIN’S MAGIC LAMP 


wrought no more fairvlike effects than does one of 
the poetic shades conceived by present day artists. 
Introduce into an uncompromisingly harsh room a 
great shade, say, mulberry, over rose lining, and 
quick—as electric light—the harsh room is trans- 
formed into a soothing place of real relaxation and 
happy thoughts. 

There is: nothing more appropriate for a Christ- 
mas gift than one of these electric lamps. We have 
many styles from which to choose—from the dainty 
little boudoir lamp to the tall floor lamp with its 
wide-spreading silk or parchment shade. 


The window display that complemented this 
printed publicity was rich and colorful in the ex- 
treme. The background was draped in black and 
cardinal velvet, and at either end were tall lamps 
with shades of red or yellow silk. In the center 
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A Window Display That Links Up Christmas With an 
Electric Dishwasher. 


was a carved mahogany table covered with a 
brocade scarf, on which was a parlor lamp with 
parchment shade, and beside it a carved chair 
holding*a richly brocaded cushion. At intervals 
across the room was a row of vacuum cleaners, 
to each of which was attached a red ribbon, run- 
ning to a card down front, on which was stated 


some special merit of the cleaner. At one end 
was a basket holding a great sheaf of yellow 
chrysanthemums, with a card that suggested: 
“Flowers make a beautiful Christmas offering, 
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Neat Showing of Vacuum Cleaners, Suggesting Their 
Purchase as Christmas Gifts. 


but their beauty soon fades and then they are but 
a memory. An electric lamp or a vacuum clean- 
er Is not only a thing of beauty at the time of 
presentation but its beauty and usefulness en- 
dures for many years to come.” 

The Southern Illinois Light & Power Co. fea- 
tured the useful two-way plug, arguing that it 
made up in utility what it lacked in beauty, and 
that therefore it would be highly appreciated by 
the housewife who is beginning to accumulate 
electrical devices. The advertising of the plug 
was executed in a decidedly Christmasy way. It 
showed a Christmas tree, with a two-way plug in 
the topmost bough. The advertisement was cap- 
tioned : 


THE PINNACLE GIFT OF THE CHRISTMAS 
TREE! 


The plug that gives two outlets where there was 
but one before. Add one with the electric toaster, 
iron or other appliance and you insure a place to 
attach it. 


In the salesroom one of these plugs was placed 
on each little table where electric merchandise 
was shown, with the suggestion: “The more out- 
lets you have the more electric household helps 
you can use at the same time.” 


WOMEN’S INTEREST NECESSARY TO 
ELECTRIC SHOP PROGRESS. 


Methods Used in Gaining Attention of Women Who 
Constitute Major Portion of Buyers of 
Electrical Goods. 


Men, of course, have mighty little to do with 
the purchasing of electrical appliances. It may 
be the men who make the actual purchases, who 
hand over the money and all that, but it is usually 
the women who prompt the purchase, who dictate 
the store which is to be patronized and who de- 
termine just what article shall be bought. Con- 
sequently, it is the store which most deeply inter- 
ests the women which will sell the most ap- 
pliances. 

Arousing greater interest among the women in 
your store than they have in other similar institu- 
tions means that some thought must be put upon 
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the propusition and that the whole store must be 
keyed up to it. The showroom must always be 
in spick and span condition, the furniture must 
be attractive, the goods must be well displayed 
inside the store and must be immaculate, and the 
salespeople must be ready with demonstrations 
and advice. Further than all this, all the em- 
ployes must be fully acquainted. with the goods 
they are selling as well as the best methods of 
using the goods. 

Of course, the more attractive the store is the 
more it will appeal to the women. But where all 
electric stores are equally attractive something 
else is necessary to secure a greater interest 
among the women. And something more than 
good work by salespeople is needed. ; 

Women are less apt than men to take the sales- 
person's word for something. They want to be 
shown. A man will be apt to let it go at that 
when a salesman tells him that a certain electric 
washer will do the average family's washing in a 
certain length of time, but the woman who has 
been doing the washing herself or supervising the 
work of having it done wants more specific infor- 
mation than that. She wants to have a demon- 
stration and the best way to satisfy her and to 
clinch the sale is often by an actual demonstration. 

Women like a demonstration, whether it takes 
the form of a style show in which models show 
how the latest frocks and suits look, or whether 
it is that of an electric vacuum cleaner. The more 
striking and effective the demonstration is the 
more women it will interest, and, consequently, 
the more sales it will make. 


DEMONSTRATIONS PROVE EFFECTIVE. 


So if the store wants to interest a particularly 
large number of women, one of the most effective 
ways of doing this is by staging a demonstration 
that has some points in which it is different from 
the ordinary demonstration and by advertising 
the affair just as extensively as possible. 

Suppose, for instance, that in its effort to find 
something new in the way of a demonstration, 
the store induced the instructors in the domestic 
science department of the local high school to put 
on a demonstration of electrical appliances in the 
store's showroom some evening. And suppose 
that the instructors induced some of the prettiest 
feminine members of their classes to assist in the 
demonstration. Wouldn't such a demonstration 
attract a vast amount of attention? Wouldn't it 
bring all the women who had children in the high 
school to the store to see the affair, and wouldn't 
it also bring to the store all other women who 
were interested in learning of the new and more 
successful methods used in modern domestic 
science in attaining the results which they had 
been forced to attain in their own homes by old- 
fashioned methods? 

Such a demonstration would, undoubtedly, 
prove of tremendous interest to the women of the 
city. But it would fail to secure the attention and 
attendance it deserved unless it was given the 
proper sort of publicity. 

The way to give an affair of that kind the sort 
of publicity to make it an unqualified success is 
by newspaper advertising, by cards in the store’s 
show windows, by announcements made in the 
high school, and by cards distributed to the chil- 
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dren. of all of the public schools of the city as 
they either entered or left their schools. Such 
cards might carry some such message as this: 


“YOUR MOTHER WILL BE INTERESTED IN 
THIS. 

“You and your mother, too, will be interested in 
knowing that Miss Smith and Miss Brown, who are the 
instructors in the domestic science classes in the local 
high school, have consented to show the women of this 
city how modern electric appliances can be used to the 
best possible advantage in simplifying the work of the 
home. These young ladies will demonstrate the work 
of modern electrical equipment at the Jones Electric 
Store on Wednesday evening of this week at 8 o’clock, 
and a cordial invitation is extended to all the women 
and young ladies of the city to be present at this affair. 

“Assisting Miss Smith and Miss Brown will be some 


of the most accomplished members of their classes. 


“The affair will, of course, attract tremendous crowds. 
Take this card to your mother. It will admit your 
mother and all the feminine members of her family to 
the affair.” 


The idea of putting on that last paragraph 
about the card being an admission ticket is for 
the purpose of making the children take the cards 
to their homes. The youngsters are much more 
apt to take the cards home if they feel that the 
card is an admission ticket to some sort of an 
entertainment. 

Such a demonstration might prove to be so very 
successful in attracting the crowds that it would 
be necessary for the store to continue the demon- 
stration on other night. If this was done a news 
aspect to the affair could be given by using a 
photograph of the crowds in the newspaper an- 
nouncement of the additional demonstration, and 
by stating that the tremendous crowds and many 
requests had induced the store to go to the trouble 
and expense of a second demonstration. 

Another plan for interesting the women, which, 
while not an actual demonstration, would still 
have all the punch of such an event, is by telling 
what other women of the city had done with the 
appliances purchased from the store. For in- 
stance, the store might secure from some of its 
customers a statement as to the amount of time 
saved in cleaning house by the use of vacuum 
cleaners purchased from the store. Then this . 
information might be summarized and presented 
to the public on cards displayed in the store's 
show windows. Such information would be of 
the same. nature as a demonstration and if it was 
accompanied by the names and addresses of the 
women making the statements it would have a 
sales force which would be very effective in build- 
ing up the store’s sales of the cleaners. 

When the interest of the women has once been 
aroused in a certain store that interest remains 
for a long time whether the store does anything 
more unusual or not. A definite play to interest 
the women in your store by some sort of demon- 
stration is bound to pay big. 


“BETTER MERCHANDISING SHOWS” 
TO BE HELD NEXT WEEK. 


The Westinghouse Merchandising Bureau has 
announced that a “Better Merchandising Show” 
will be given at the Chittenden Hotel, Columbus, 
O., Nov. 29-30 and Dec. 1 under the auspices 
of the Erner-Hopkins Electric Co., and another 
at the Hotel Taft, New Haven, Conn., Dec. 4-8, 
under the auspices of the Hessell-IToppen Co. 
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QUESTIONS AND ANSWERS 


All Readers Are Invited to Submit Contributions on Electrical Matters to This Department—Answers Should 
Be Sent Within Eight Days of Date of Publication of Question—Payment Will Be 
Made for All Answers Published 


Questions. 


No. 507.—ARMATURE-WINDING Data.—I have a four- 
pole d-c. motor with an armature 2.9 ft. long by 1.5 ft. 
in diameter. It is wound with 150 coils and has a re- 
sistance of 0.5 ohm, the coils being arranged and con- 
nected as a lap winding. Will someone tell me what 


would be the safe voltage for this machine, and what - 


the field flux should be? Will someone give a formula 
for finding the voltage of a motor with the resistance 
of the armature given and with a known flux in the 
field ?—J. G., Chicago. 


No. 510.—ApvISABILITY OF HoLDING SALES OF ELEC- 
TRICAL Goops.—I have been endeavoring to learn from 
various sources, including jobbers, dealers, etc., the ad- 
vantages to be gained by and the difficulties met with 
in conducting a sale or sales of electrical goods. Other 
merchants have sales for the purpose of raising money, 
reducing stock, and cultivating new customers, and I 
want to find out if the electrical dealer can benefit by 
following their example. Will dealers or others in 
touch with the situation give their views on the sub- 
ject?-—W. R. B. Phoenix, Ariz. 


Answers. 


No. 497.—UseE oF REACTORS ON TRANSMISSION LINES. 
—What are the factors which govern the size of a 


reactor that should be installed on a transmission cable | 


to give protection from grounds? Do reactors that are 
suitable for protection against short-circuits give the 
same degree of protection against grounds? Are re- 
actors essential or useful on well-constructed over- 
head lines? Can overload relays be safely eliminated 
on lines that are properly protected by reactors ?— 
A. B. R. Peoria, Ill. 

Answer.—The location of the reactance and 
characteristics of the equipment to be protected 
determine the proper size of reactance to be used. 
Feeder reactances are generally of but a few per 
cent, bus reactances being several times larger. 
Greater protection is obtained by the employment 
of bus and feeder reactances and the omission 
of generator reactance. The protection required 
against grounds is less than that required against 
short-circuits. Reactors are very useful on over- 
head transmission`lines and should be installed 
if capacity and economic conditions warrant, and 
overload relays should not be omitted even if a 
reactor is used. A full discussion of protective 


reactance may be found in the Transactions of | 


the American Institute of Electrical Engineers, 
Vol. 33, 1914.—W. H. K., Evanston, Il. 


No. 502.—Sv1Tap_eE Ort For Morors.—We have been 
having considerable trouble with the heating of bear- 
ings on motors operating in a fruit-canning plant. Dif- 
ferent grades and mixtures of oil have been used 
without satisfactory results. Is not a regular motor 
oil superior to machine oil for this purpose? Also, is 
it not common practice to use a heavier-bodied oil for 
large motors than for smaller ones. I would like to 
know of a good test for motor oil.—G. L. G., Hol- 
comb, N. Y. 


Answer.—The maintaining of electric motors 
such as oiling, inspecting, etc., is often neglected 
after they are once installed, and trouble ts sure 
to follow such a condition. The oiling of motors 
should be done systematically, say once a week, 


. 


and a good grade of dynamo oil used. Motors 
running in dusty or dirty locations should have 
the oil in the bearings drawn off and replaced 
with clean oil from time to time, the heavy 
housing and oil well being carefully washed out 
with gasoline before putting in the new supply. 
An ordinary flashlight 1s very handy to use when 
oiling motors as it not only shows how much oil 
is needed, thus preventing over-filled oil wells 
with the accompanying waste, but it also shows 
the condition of the oil so that the proper time 
to replace the dirty oil may be determined. We 
use a No. 1 dynamo oil in all our motors and oil 
them once a week, replacing the dirty oil when 
necessary, and hot bearings do not cause us any 
trouble—W. T. E., Ansonia, Conn. 


No. 503.—METERING COMBINED POWER AND LIGHTING 
Loap.—Will someone kindly explain how a metering 
equipment should be laid out to properly measure the 
power delivered to a combination of lighting circuits 
and three-phase motors? Service is supplied from a 
delta-connected bank of three 15-kw. transformers. The 
lighting load, which has a maximum demand of about 
4 kw., is connected between the two sides and neutral 
of one of the transformers. This lighting load varies 
from a small amount during most of the day to the 
maximum for about three hours. The power load con- 
sists of seven 3-hp. motors, four 5-hp. motors, two 
7.5-hp. motors and two 10-hp. motors. 

The motors are all three-phase, 220-volt induction 
motor and do not all operate at the same time. The 
lighting circuits operate on the 220-110-volt, three-wire 
system and are often badly unbalanced. Maximum 
demand must be measured as well as the total power 
consumed.—J. O. R., Kansas City, Mo. 

Answer.—Referring to the accompanying 
sketch it will be seen that a polyphase meter of 
the ordinary type is connected into the circuit in 
such a way that the transformer with the neutral 
tapped does not pass both its terminal leads 
through the current coils of the meter. This may 
be a wattmeter, watthour meter or demand indi- 
cator as desired. In any case the three-phase 
component of the load will be metered in the 
ordinary way. 

To accomplish the metering of the current in 
the neutral it 1s only necessary to insert in the 
neutral wire a current transformer having a two 
to one ratio and connect it as shown to the corre- 
sponding element of the meter. An analysis of 
the diagram will show that measurement of the 
single-phase load is accomplished as follows: 
Current having a value, J, passing out at 4 and 
returning at B will be measured at its true value 
against the potential AB, which will be correct 
for a single-phase load across AB. Current pass- 
ing out at A and returning at D will give a record 
of J on its way out and of minus //2 on its way 
back, the total being equal to J-//2 or [/2. Meas- 
ured with the potential, AB, this current value 
gives a correct representation of the power when 
the load 1s placed upon only one side of the three- 
wire system. Similarly, a current, I, going out 
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on D and returning on B will give an indication 
of J/2+0 measured against potential AB, 
which again is the correct representation of the 
power. Thus, it will be seen that with this con- 
nection any distribution of load on the three-wire 
system will be correctly metered and totalled in 
with the three-phase load. If a self-contained 
meter is used, and a standard type of current 
transformer be inserted in the neutral, the neutral 
current will, of course, be limited by the carrying 
capacity of the current transformer, this ordi- 
narily being 10 amperes. 

If a 5-ampere meter is used with current trans- 
formers in the mains, it will be necessary for 
correct metering that the ratio of the neutral 
transformer be double that of the line trans- 
formers. For instance, if the main load is fed 
through 25 to 5-ampere current transformers, 
the neutral transformer must have a ratio of 
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Sketch Showing Method of Connecting Meter for Mixed 
Load. 


so to 5. With the arrangement described it is 
possible to tap the neutral of the power trans- 
former feeding through the other element of the 
meter, as at point E, and, by the addition of a 
second current transformer similarly connected, 
to measure a three-wire load on another phase.— 
P. A. B.,.Toronto, Canada. 


Answer—tThe following method may be used 


to meter the power consumed by a ‘combined 


power and lighting load: 

Three 1.5 to 2-kv-a. auto-transformers rated at 
220 and 110 volts should be connected across 
the three-phase, 220-volt secondaries of the 15- 
kw, transformers to supply the lighting voltage. 
As an alternative, the 15-kw. transformers can 
be so connected as to act as a balancer for the 


lighting on the 110-220-volt connections and the 


power for motors may be taken from the 220- 
volt connections. The auto-transformer method 
is considered to be the more simple of the two. 
With the load connections made, a three-phase 
meter with maximum-demand attachments may 
be connected in the supply lines in the usual way. 
Wit. ty, Bronx, WY. 


No. 504.—ContROLLING Motor From Two Locations. 
—l have a 5-hp. induction motor which is started from 
half-taps on a three-phase transformer bank by means 
of a three-pole, double-throw switch. Will someone 
please show how such a motor can be started and 
stopped from two different locations?-—N. W. C, 
Denver, Colo. 


Answer:—lf connections are made according — 


to the accompanying diagram, thé motor in ques- 


tion may be operated from either of the points. 


A or B. The switch, X, is inserted in the main 


line as an added protection as well as to cut off | 


the transformer-bank at such time as required 
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for repairs or other purposes. Such a switch 
may be automatic or fused as best suits the op- 
erator. Care must be exercised in making the 


Diagram of Connections Showing Method of Controlling 
Motor From Two Points. 


correct connections between the two points of 
control. Otherwise the direction of rotation may 
be different for the two switches, or other diff- 
culties may result—W. F. P., Atlantic, Mass. 


No. 508.—BURNED LAMINATIONS IN Motor ARMATURE - 
—I have a 5-hp., 1200-r.p.m., 220-volt d-c. motor the 


armature of which has been burned out by severe 
grounding of several coils. This grounding tused to- 
gether the laminations in sections about 0.5 in. square 
in four different places. These spots are in different 
slots and each one affects a different set of laminations. 
Will it be safe to file out the slots to a smooth finish 
and rewind the armature, or should I secure new lami- 
nations and replace those that have been welded to- 
gether ?--A. L. S., Topeka, Kan. 


Answer.—As a general rule it will be satisfac- 
tory to file or grind down the slots to a smooth 
finish and 1ewind the armature of the 5-hp., 
220-volt d-c. motor mentioned, provided the 
armature punchings fused together do not exceed 


0.5 sq. in. in area at any one place. To determine - 


the exact heating under the new conditions, take 
out all coils, put the armature back in its bearings 
and drive it for one hour at full speed and with 
220 volts applied to shunt fields—F. L. S., Bos- 
ton, Mass. 


Answer.—It seems to the writer that it would 
be safe to file out the slots to their regular shape 
and rewind the armature. Since only four spots 
0.5-in. square are fused together in the entire 
armature, and in different places, it does not 


. seem that any serious trouble could occur. The 


fused sections may be only on the surface and 
should not present any serious difficulty. The 
eddy currents produced by such a condition would 
not, in the writer’s opinion, generate heat enough 
to injure anything, and if the coils and slots are 
well insulated and all rough spots in the core 
smoothed with a file, there seems to be no reason 
for trouble to occur after rewinding —W. T. E., 
Ansonia, Conn. 
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NEW APPLIANCES 


Newly Developed and Improved Electrical and Mechanical Apparatus, Appliances, and Devices 


Now Being Placed on the Market 


Motor-Operated Hair Dryer With 
Aluminum Case. 


The lọng and tedious process of hair 
drying, following a shampoo, is greatly 
reduced by the use of a warm-air blower, 
and at the same time better results are 


Warm-Air Biower for Hair Drying. 


obtained than when just allowing the 
hair to dry of itself. The “Foen” dryer, 
being marketed by the Sanitax Electric 
Co., New York City, is the result of 
many years of development and embodies 
numerous features of advantage. Its 
. weight is only about 2 lbs., the case 
being constructed entirely of aluminum. 
The heating coils are mounted on a 
porcelain element and can be changed 
without difficulty when worn out. The 
motor in the “Foen” dryer is constructed 
to operate on either a-c. or d-c. service. 
and is constructed for continuous service, 
acording to the statements made by the 
manufacturer. 


Compact Motor-Operated Water- 
Supply System. 


In order to supply the convenience 
of running water wherever electric 
service is available, the Thompson 


| 


Self-Contained Water System. 


Manufacturing Co., Des Moines, la., 
has developed and placed on the mar- 
ket the “DuMoin” water system. The 
system may draw its supply from a 
well, cistern, lake or stream and pro- 
vides a steady pressure with but a 
small amount of attention. A rotary 


pump with a capacity of 300 gals. per — 


hr. is directly connected to the motor 
which can be provided to operate on 
any standard service connection. The 
motors are interchangeable so that a 
new motor may be installed if the 
voltage or frequency of service 1s 
changed for any reason. Such stan- 
dardization eliminates needless expense 
when changes or new motors are re- 
quired. 

A cast-iron pressure tank acts as a 
reservoir and serves as a base for 
mounting the motor, pump and con- 
trol equipment. These equipments 
are assembled and tested in the fac- 
tory and are shipped ready for ser- 
vice. 


Improved Model of Federal Elec- 
tric Washer. 


The “Roto-Phor” swinging wringer, 
with which the new model of Federal 
Electric washer is equipped, has been 


Federal Electric Washer With Swinging 
Wringer. 


adopted after much experimentation and 
research to make it as perfect as possible. 
A strong nickel-plated lever controls the 
operation of the wringer both forward 
and reverse. Another lever permits it 
to turn in any direction and locks it in 
any of the working positions. The 
wringer is of extremely sturdy construc- 
tion, being reinforced by a T-iron brace 
across the bottom. It is said that oriental 
rugs have been washed and handled by 
the wringer with success. 

In addition to having sturdy construc- 
tion and good washing methods, this 
machine has been provided with a pleas- 
ing and easily cleaned finish. The body 
of the machine is made of “Armco” 
ingot iron, and the rocking tumbler 
is made of wood. All parts are in- 
closed to eliminate possible accidents, 
and many refinements have been made 
m the new model to add to its utility 
and ease of operation. This machine is 
made by the Federal Electric Co. 


Water Heater for Vessels With 
Pipe Outlets. 


The heater shown in the accompany- 
ing illustrations has been designed by 
the Cutler-Hammer Manufacturing Co.. 
Milwaukee and New York, for applica- 


Water Heater Arranged for insertion in 
a Tank. 


tion to water containers provided with 
1.25 to 2-in. pipe outlets. They are in- 
serted. through the walls of the vessel 
below the minimum water level. The 
size and number of heater units used 
depends upon the rating of the heater. 
Each unit consists of nickel-chromium 
wire covered with mica and inclosed in 
copper casings which are slipped into 
closely fitting copper sheaths. The 
sheaths are mounted on a brass header 
which has a terminal cover of drawn 
steel. The brass header and terminal 
cover are nickel plated and polished, 
thus presenting a neat appearance. Any 
one of the heating units can be renewed 
without replacing the others. This fea- 
ture makes maintenance more economi- 
cal than’ where an entire new unit must 
be used. 

Where it is desired to have the heater 
separated from the container and in- 
stalled in a pipe loop, this heater may be 
utilized by converting it into a circula- 
tion-type heater. This is easily accom- 
plished where the user provides a suit- 
able length of 2-in. cast-iron pipe 
threaded on both ends, a 2-in. by 2-in. by 
0.75-in. tee with a 0.75-in. tap, and a 2- 
in. by 0.75-in. pipe reducer. The con- 
verted heater is shown in the accom- 
panying diagram. 

These heaters are made in different 
capacities from 500 to 4,500 watts for 


Water Heater Fitted as a Circulation 
Unit. 


service on standard commercial voltages. 
They have many applications such as 
on borwater tanks, large glue cookers 
and paste kettles, sterilizers, stills and 
various laboratory apparatus. The 
larger sizes have three heats which mar 
be selected by means of a switch. 
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Pierce Renewable Plug Fuse. 


The Pierce Fuse Corp., Buffalo, N. Y., 
has produced a renewable plug fuse 
that offers some appealing refinements 
and advantages. This plug fuse is sim- 
ple, easy to renew, and is said to be 
most economical. It consists of only 
three parts—a porcelain core, a porcelain 
case with the brass plug shell attached, 
and the link of which the brass plug- 
end-contact disc is a part. 

To renew the fuse it is only neces- 
sary to unscrew the core from the case, 


Phantom View of Pierce Renewable Fuse. 


pull out the blown link, slip in a refill 
and screw back the case, no tools being 
needed for these operations. Contact 
is made by bending the link over so that 
as the plug is put together the link is 
engaged between the core and the brass 
shell of the case and held tight. Testing 
a Pierce plug is just a matter of pulling 
on the plug-end-contact disc which 
pulls out if it is blown. These fuses 
are made in the standard plug size 
with links for all capacities to 30 am- 
peres. 


Small Motor-Driven Cloth-Cut- 
ting Machine. 


A light-weight cloth-cutting machine, 
said to be extremely easy to operate, 
has been placed on the market by the 
Eastman Machine Co., Buffalo, N. Y. 
The cutter with its motor and attach- 
ments weighs only 4.5 Ibs., and can be 
operated on either a-c or d-c service. 


Switch With Porcelain Base. 


Long creepage distance is said to be 
a distinctive advantage of the 6600-volt 
200-ampere switch which has been 
placed on the market by the Lewis & 
Roth Corp., Philadelphia. A porcelain 
base is used to reduce weight and at 
the same time increase the insulating 
properties of the unit. 


Electric Ironing Machine With 


Ruffling Attachment. 


The line of labor-saving household 
appliances made by the Western Elec- 
tric Co., New York City, has recently 
been increased by the addition of an 
electric ironer having a number of 
distinctive features. This machine 
has a 46-in. nonrusting metal roll re- 
volving at a speed of 5 r.p.m., or an 
ironing speed of 9 ft. per minute. On 
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the same shaft, but at the end opposite 
to the gears, is a 3.5-in. ruffler which 
is an exclusive feature of this appli- 
ance. Both ironing shoes are gas- 
heated, but there is a separate con- 
trol for the heating and operation of 
the ruffler which is particularly suit- 
able for ironing collar bands, cuffs 
and ruffles on dresses and undergar- 
ments. 

The ironer is equipped with both a 
hand and foot control, the hand con- 
trol consisting of a porcelain bar run- 
ning along the back the full length 
of the roll and within easy reach. It 
can be put into three positions. In 
the first position the iron is brought 
against the roll and the latter starts 
revolving. In the second position the 
iron is locked away from the roll 
which stops at once, this being the 
normal position when the shoe is heat- 
ing and not in use. In the third po- 
sition the iron is thrown back from 
the roll for readily cleaning and wax- 
ing the surface. 

A bar running the entire length of 
the ironer just above the floor pro- 
vides the foot control. A slight pres- 
sure upon this bar separates the roll 
and iron so that a thick piece of ma- 
terial may be started or withdrawn, 
and a heavy pressure brakes the roll 
temporarily. The natural-finished 
wooden feed board, which is 35.5 ins. 
above the floor, is hinged for raising 
while the receiving board is normally 
supported at an angle which permits 
the operator to either sit or stand com- 
fortably at the machine, Also its up- 
turned edge prevents the clothes from 
slipping onto the floor. - 

The speed-reduction unit is of the 
planetary-gear type and the 1/6-h.p. 
motor is connected to the transmis- 
sion by a V-shaped endless leather 
belt. ll gears and moving mechan- 
isms are completely inclosed to safe- 
guard the operator from accidental 
injury. The ironer is said to be con- 
venient to use, readily and simply 
controlled by means of the hand and 


Motor-Operated 


Ironing Machine With Special 
Element. 
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toot devices, and safe to operate. The 
ruffler with its separate heating and 
foot control is an especially useful 
unit in itself. 


Washing Machine With Gas 
Burner Attachment. 


A washing machine which washes, 
boils and sterilizes in one operation has 
recently been placed on the market by 
the Remmert Manufacturing Co., of St. 


“Airplane” Electric Washer. 


Louis, under the trade name “Airplane” 
electric washer. Three distinctive fea- 
tures are embodied in this machine.:. 
First, it has an eccentric-driven rocking . 
movement of the boiler, causing a force- 
ful water action through the fabric and 
removing all dirt particles quickly. Sec- 
ond, the gas burner attachment, located 
directly underneath the boiler, keeps the 
water always at the desired temperature. 
Third, the adjustable wringer, which 
makes possible wringing of clothes from 
tub to tub, is detachable. This allows 
the washer to be used 
as“ a practical house 
table when the cover is 
replaced and thus elimi- 
nates the unsightly ap- 
pearance of a clothes 
“wringer. ; 

- Other features include 
a solid-copper boiler and 
eccentric drive with no 
mechanical device inside 
to tear the clothes. All 
gears and moving parts 
- are inclosed, eliminating 
the danger -of injury. 
This machine is equip- 
ped with heavy casters 
and may be moved eas- 
ily to any part of the - 
room. The washer is 
equipped with a 0.25-hp. 
Westinghouse motor 
housed in a splash-proof 
compartment. It is de- 
signed for use in the 
laundry, kitchen or 
small apartment and is 
roomy yet compact and 
has a highly enameled 
white finish with gray 
trimmings. The various 
innovations in this ma- 
chine have all been made 
with the idea of creat- 
Ruffle ing features of real 

value. 
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LATEST APPROVED APPLIANCES 


Approved by Underwriters’ Laboratories, Following Examination and Tests Conducted Under the 
Standards of the National Electrical Code 


Conduit Boxes.—Oliver Electric & 
Manufacturing Co., 4221 Forest Park 
boulevard, St. Louis. Listed Sept. 24, 
1920. 

“Oliver” castiron conduit fittings 
for use as outlet or junction boxes, 
having malleable iron bushings and 
tapered steel clamping collars for 
making connections to unthreaded 
ends of rigid conduit; sizes, 1⁄2, 34 and 
11⁄4 ins, 


Cutout Bases, Plug Fuse.—Hemco 
Electric Manufacturing Co., 345 East 


40th street. New York City. Listed 
Sept. 3, 1920. l 
“Hemco” plug-fuse cutout bases; 


catalog Nos. 1935, 2199 and 2587. 


Fixtures, Show Window.—Kollath 
Brothers, 424 Brandywine avenue, 
o tee N. Y. Listed Aug. 24, 


“Kolite’ show-window fixtures. 


Fuses, Non-Renewable Cartridge.— 
Ajax Electric Co., Montgomery street 
and Baldwin avenue, Jersey City, N. 
J. Listed Sept. 17, 1920. 

“Ajax” cartridge- inclosed fuses; 0- 
600 amperes, 250 volts; 0-600 amperes, 
600 volts. 


Motion Picture Machines.—Nicholas 
Power Co., 90 Gold street, New York 
City. Listed Oct. 5, 1920. 

Lamp and lamp house for Power’s 
cameragraph; Type E for use with 
Type 6-B machine. 


Motion Picture Machine, Miniature. 
—Movette, Inc, Rochester, N. Y. 
Listed Sept. 24, 1920. 

Portable motion picture machine of 
miniature type; electrical parts of de- 
vice comprise 300-watt gas-filled in- 
candescent lamp, portable cord, 
through-feed snap switch and attach- 
ment plug; “Movette;” 300 watts, 32, 
110 or 220 volts. A slow-burning film 
is provided for use with this equip- 
ment. 


Outlet Plates——Clemence Brothers, 
164 Linden avenue, Irvington, N. J. 
Listed Oct. 12, 1920. 

“J-M.” castiron outlet plates for use 
with flexible tubing. 


Outlet Plates and Sunports.—Inde- 
pendent Metal Stamping Co., 1314 
Chene street, Detroit. Listed Sept. 
14, 1920. 

“In. Me. St. Co.;” channeled sheet- 
steel bar with clamp for securing slot- 
ted outlet plates for use with flexible 
tubing: clamp provided with fixture 
stud of malleable iron, and bar has a 
number of perforations for conven- 
lence in securing to joists, etc.: cat- 
alog Nos. B-l and D-2. 


Ozonator Equipment.—Air Condi- 
tioning & Engineering Co., 1904 Olive 
street, St. Louis. Listed Oct. 5, 1920. 


Apparatus consists of small air- 
cooled, high-tension transformer con- 
nected by standard inclosed switch to 
supply circuit, and a number of high- 
tension discharge units intended for 
mounting on treated wood frame in 
ventilating systems of buildings. 
Equipment is usually installed in sep- 
arate fireproof rooms containing air- 
tempering pipe coils, but should be 
protected from accidental contact by 
screens or equivalent means; “Elec- 
trozone;” 110 volts, a-c. 600 watts. 


Outlet Bushings and Fittings.— 
Thomas & Betts, 63 Vesey street, New 
York City. Listed Oct. 8. 1920. 

“Chase Rigid Couplings”; malleable 
iron bushings and connectors for 1⁄4- 
in. and 34-in. rigid conduit. 


Outlet Plates—Renim Specialty 
Co., 110 K street, South Boston 27, 
Mass. Listed Oct. 4, 1920. 

“Renim” castiron outlet plates; cat- 
alog Nos. 7X, 114, 114G and 115. 


Receptacles for Attachment Plugs 
and Plugs.—Paragon Electrical Man- 
ufacturing Co.,.679 Miami street, Ak- 
ron, O. Listed Oct. 12, 1920. 

“Paragon” flush receptacle, Edison 
type, 60 watts, 250 volts; catalog No. 


Refrigerating Machine. — Frigidaire 
Corp., Division of General Motors 
Corp., Detroit. Listed Oct. 5, 1920. 

“Frigidaire;” a self-contained, auto- 
matic refrigerator with motor-driven 
compressor and water-cooled conden- 
ser, utilizing sulphur dioxide as a re- 
frigerant; 14 hp., 110 or 220 volts, al- 
ternating or direct current. 


Receptacles for Attachment Plugs 
and Plugs.—Russell & Stoll Co., 17-27 
Vanderwater street, New York City. 
Listed Sept. 3, 1920. 

“R. & S. Co.;” 10 amperes, 250 volts: 
catalog Nos. 12, 121-125 and 128: 30 
amperes, 250 volts; catalog No. 80. 


Rossette, Fuseless—Armstrong & 
White, 709 Renshaw building, Pitts- 
burgh. Listed Sept. 7, 1920. 


“A & W.” fuseless rosettes; 3 am-. 


peres, 250 volts. 


Sockets, Medium Base.—Armstrong 
& White, 709 Renshaw building, Pitts- 
burgh. Listed Sept. 7, 1920. 

Weatherproof composition sockets, 
catalog Nos. 60666 and 43310; weath- 
erproof porcelain sockets, catalog No. 


9366. - 


Sockets, Medium Base.—Benjamin 
Electric Manufacturing Co., 
Sangamon street, Chicago. 
Oct. 5, 1920. 


Listed 


Switch Boxes.—Collinson-Holland 
Co., 253 Bedford street, Malden, Mass. 
Listed Oct. 12, 1920. 


- base sockets; 


120 South‘, 


“Algor;” 
gang-type 


single and 
mounting 


sheet-steel 
boxes for 


switches and attachment-plug recepta-- 


cles; for use with armored cables for 
which special clamps are furnished 
with boxes; catalog Nos. A104 and 
A124 with clamps, catalog No. A166. 


Switch Boxes.—John R. Harris, 102 
Earl avenue, Pittsburgh. Listed Sept. 
14, 1920. 

“Harris, 1920” sheet-steel boxes for 
Nnounting switches and attachment- 
plug receptacles; flexible tubing pat- 
tern. = ` 


Switch Boxes—Mansfield Electric 
Hardware Co., Mansfield, O. Listed 
Oct. 5, 1920. 

“Mansfeld” sheet-steel single and 
gang-type boxes ` for mounting 
switches and attachment-plug recepta- 
cles; flexible tubing pattern, catalog 
Nos. 100-2; rigid conduit pattern, cat- 
alog Nos. ‘200-4. 


Switch Boxes.—Motor City Stamp- 
ing Co., 771 Maxwell street, Detroit. 
Listed Oct. 5, 1920. - 

Sheet-steel single and gang type 
boxes for mounting switches and at- 
tachment-plug receptacles; Type AK. 


Signal Appliances, Marine Bells, 
Buzzers and Horns.—Benjamin Elec- 


tric Manufacturing Co., 120 South 
Sangamon street, Chicago. Listed 
Oct. 12, 1920. 


“Benjamin;” electromagnetic bells 
and buzzers; 125 volts or less, direct 
or alternating current: water-tizht 
bells, catalog Nos. 8806-07, &900.02; 
water-tight buzzers, catalogs Nos. 
8619, 8794-96, 8812 and 8899: non- 
water-tight bells, catalogs Nos. &&1)3- 
05; non-water-tight buzzers, catalog 
No. 8862. 

“Benjamin” . medium- 
catalog Nos. 


metal-shell, 
keyless, 


4334-37. 


Sockets, Medium Base.—Bryant 


lectric Co., Bridgeport, Conn. List- 
ed Sept. 28, 1920. 

“Bryant” or “Perkins” metal-shell. 
medium-base sockets; pull, catalog 


No. 35024; 660 watts, 250 volts. cat- 
alog Nos. 4205, 4210, 4215, AA-35 to 
AH-35, AK-35 to AN-35, AP-35, AR- 
35 to AU-35 and CB-35. 


Sockets, Medium Base.—VWirt Ca 
5221 Green street, Germantown, Phi- 
adelphia. Listed Aug. 24, 1920. 

“Dimalite” extension sockets with 
pull cords; 40 watts, 125 volts. No. H. 
portable fixture; 25 watts, 125 volts. 
No. 44 “a 


. 
-< 


Switches, Surface.—Bryantťt Electric 
Co.. Bridgeport, Conn. Listed Sept 
14, 1920. 

“Bryant” or 
surface switches; 
molding, 391. 


“Perkins” sinyle-mile 
- yy. 
catalog No. 29v: 


4 
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ACTIVITIES IN THE TRADE 


Business Developments, Sales Agencies, Trade Literature and Miscellaneous Items Concerning 
E Electrical Manufacturers and Allied Business Interests 


Jackson Electric Motor Co., Tren- 
ton, N. J., has plans under way for 
the erection of a one-story addition 
to its plant on Belvidere street. 

Union Electrical Supply Co., Provi- 
dence, R. I., manufacturer of elec- 


trical specialties, has increased its 
capital stock from $50,000 to $200,000. 


Belden Manufacturing Co., 2300 
South Western avenue, Chicago, elec- 
trical appliance manufacturer, plans 
to increase its capital stock to $3,- 
000,000. 

Fairbanks Storage Battery Co., 438 
Atlantic avenue, Stamford, Conn., 
plans to erect a one-story building on 
West avenue, Norwalk, Conn., at a 
cost of about $50,000. 


Standard Electric Manufacturing 
Co., 216 North Clinton street, Chi- 
“cago, plans to erect a two-story plant 
at 925-939 Wrightwood avenue, at an 
estimated cost of $135,000. 


Landers, Frary & Clark, New Brit- 
ain, Conn., manufacturers of electric- 
al heating and cooking apparatus, have 
filed notice of an increase in capital 


from $6,000,000 to $7,000,000. 


Capital Lampagraph Co., St. Louis, 
manufacturer of a combination elec- 
tric lamp and phonograph, plans to 
move its main office to Chicago and 
establish its plant at Indiana Harbor, 
Ind. 


Electric Chemical Laboratories, Jer- 
sey City, N. J., recently organized, will 
operate a works at 141 Columbia ave- 
nue for the manufacture of electrical 
specialties. William G. Irving heads 
the company. 


Electric Motor Exchange, Newark, 
N. J., recently organized, will occupy 
a building at 244 Market street for 
motor manufacture and repairs. Fred 
Weiler, 760 Linden avenue, Irvington, 
heads the company. 


Beacon Supply Co., Milford, Mass., 
has been organized for the purpose 
of taking over and operating the elec- 
trical supply business of the L. & G. 
Electric Co. Louis Marino is inter- 
ested in the new company. 


Crouse-Hinds Co., Syracuse, N. Y., 
and Harvey Hubbell, Inc., Bridge- 
port, Conn., are having plans pre- 
pared for the erection of a three-story 
factory and office building for joint 
occupancy at Toronto, Ont. The 
Hubbell-Mack Machine Screw Co., 
manufacturer of machine screws, etc., 
will also occupy a portion of the 
structure. 


Interstate Electric Co., New Or- 
leans, La. electrical jobber, con- 
ducted a sales contest during October 
on “Apex” electric suction cleaners 
and “Rotapex” electric clothes wash- 
ers. Prizes were offered to the sales- 
men with the best retail sales record. 
A similar contest is being conducted 
during November on the same elec- 
trical devices. 


Electrical Engineers Equipment 
Co., 35 South Desplaines street, Chi- 
cago, has -issued a folder descriptive 
of its form “B” outdoor insulating 
supports for commercial voltages up 
to and including 80,000 volts. 


Perth Amboy Lighting Co., Perth 
Amboy, N. J., is now occupying new 
quarters at 193 Smith street. A large 
electrical display department has been 
established, providing increased facili- 
ties over the former establishment. 


Thordarson -Electric Manufactur- 
ing Co., 501-515 South Jefferson street, 
Chicago, has issued a folder descrip- 
tive of the various types of trans- 
formers and spark gap rotors manu- 
factured by the company for the wire- 
less field. 


Robertson-Cataract Electric Co., 
151 West Mohawk street, Buffalo, N. 
Y., manufacturer of electrical appa- 
ratus, has called a special meeting of 
stockholders Nov. 30 to vote on an 
increase in capital from $1,500,000 to 
$3,000,000. 

Electric Storage Battery Co., Phil- 
adelphia, describes in bulletin No. 154 
the general principles and advantages. 
method of operation, detatls of con- 
struction and performance records of 
the “E. S. B.” constant-voltage axle- 
lighting system. 

Copper Clad Steel Co., Rankin, Pa., 
has issued a booklet containing tables 
pertaining to the properties of Aristos 
“Copperweld” copper clad steel wire, 
of interest to engineers, superinten- 
dents, purchasing agents and the wire 
industry in general. The respective 
electrical and mechanical properties of 
“Copperweld” wire and solid copper 
wire are presented in the wire table 
in parallel columns.. l 

General Electric Co., Schenectady, 
N. Y., has recently issued the follow- 
ing bulletins and literature: Booklet 
B-3575, describing the advantages at- 
tending the use of the automatic G-E 
arc welder; bulletin 69,705 on G-E 
electric heating equipment for heat- 
treating furnaces; bulletin 48,932-A, 


describing the process of welding by | 


means of an electric arc; bulletin 69,- 
702, giving details of the G-E electric 
soldering iron muffle furnace for heat- 
ing moderate and heavy duty irons; 
bulletin 48,953, entitled “Arc Welding 
School,” containing data on the train- 
ing of men in the art of electric weld- 
ing; bulletin 69,703, containing some 
special features of the G-E self-regu- 
lating, electrically heated solder pot; 
folder B-3571, giving some typical ap- 
plications of G-E electric soldering 
irons. In its October, 1920, index to 
descriptive bulletins and sheets, the 
company shows changes and additions 
since the previous issue. In the “Gen- 
eral Electric Review” is published a 
reprint of an article by S. R. Berg- 
man on “A New Type of Arc-Weld- 
ing Generator,” this reprint being 
designated bulletin X-514. 


Kliegl Bros., 840 West 50th street, 
New York City, manufacturers of elec- 
trical specialties, have awarded a con- 
tract for the construction of a four- 
story factory at 321-23 West 50th 
street. 


Westinghouse Electric & Manufac- 
turing Co., East Pittsburgh, Pa., has 
issued a booklet bearing the title, 
“Modern Ways for Modern Days,” 
illustrating and describing various 
electrical home conveniences made by 
the company. On the back cover of 
the folder a plea is made for more 
outlets for convenience in attaching 
household electrical appliances. 


P. A. Geier Co., Cleveland, manu- 
facturer of “Royal” cleaners and vi- 
brators, has started a monthly dealer- 
help booklet entitled “Royal Breezes,” 
in the interests of jobbers, dealers and 
salesmen handling its line. The cur- 
rent issue contains an article on the 
various types of rugs and instruc- 
tions regarding their cleaning and 
care. 


Bradford Sales Co. has been organ- 
ized to represent electrical products’ 
manufacturers in Cleveland and sur- 
rounding territory. The offices of the 
company, which will represent not 
more than two manufacturers as a 
district sales office of each, are lo- 
cated at 340 Leader-News building, 
Cleveland. C. C. Bradford, formerly 
sales manager of the United States 
Light & Heat Corp. and the Marlin 
Rockwell Corp., will manage the af- 
fairs of the new enterprise. He 1s 
widely acquainted among manufac- 
turers and buyers in the Middle West 
and has had extensive experience in 
developing large sales organizations. 


Cutler-Hammer Manufacturing Co., 
Milwaukee, has issued a booklet on 
C-H space heaters, entitled a ‘‘Dic- 
tionary of Uses,” and a folder on the 
protecting of sprinkling sytems. 
known as publications 867 and 863, 
respectively. A few pages of the for- 
mer are devoted to the general sub- - 
ject of the electrical heating of air, 
with thumb rules for estimating the 
number of heaters required, and a de- 
scription of these two-foot lengths of 
standardized heaters manufactured by 
the company. The rest of the booklet 
gives excerpts from letters in which 
users of these heaters describe the 
uses to which they have been put. 
Over 100 different applications of 
these heaters are mentioned and many 
more uses are suggested. The book- 
let is illustrated with views of many 
of these applications, and diagrams 
are given where necessary to show . 
how the heaters are used and mount- 
ed. Publication 863 describes how 
space heaters are used to keep sprink- 
ler systems effective in the coldest 
weather. Views of space heaters in- 
stalled in riser-valve houses are 
shown and data are given to assist in 
determining the number of heaters 
required. 
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PERSONAL MENTION 


Biographical Sketches and Chronicle of Changes in Business Connections, Promotions and 
Other Personal News of the Industry 


R. S. GEREFORD has become man- 
ager of the Hempstead Light & Power 
Co., Hempstead, Tex. 


HARRISON WILLIAMS has been 
elected a director of the Detroit Edison 
Co., to serve until Feb. 5, 1923. 


H. J. BENNETT has been appointed 
purchasing agent of the Western States 
Gas & Electric Co., with headquarters at 
Stockton, Cal. 


ArtHUR H. MARKWART._ has 
been appointed director of engineering 
of the Pacific Gas & Electric Co., San 
Francisco. He was formerly connected 
with the civil engineering firm of Gal- 
loway & Markwart. 


Roy A. WEAGANT, who was 
awarded the Liebmann memorial prize 
for 1920 for his work in the develop- 
ment of methods of reducing the influ- 
ence of atmospheric disturbances in 
radio reception, is consulting engineer 
of the Radio Corp. of America, New 
York City. Mr. Weagant is a native 
of Morrisburg, Ont., Can., and was edu- 
cated at Stanstead College and McGill 
University. He studied physics under 
Sir Ernest Brotherford and first became 
interested in wireless telegraphy through 
witnessing some of his experiments in 
Hertzian waves. He took up commer- 
cial wireless work in 1908, and in 1912 
entered the employ of the Marconi 
Wireless Telegraph Co. of America. 
When the Radio Corp. of America ab- 
sorbed the Marconi company Mr. Wea- 
gant held the position of chief engi- 


R. A. Weagant. 


neer of the latter and was retained as 
consulting engineer by the Radio cor- 
poration. Mr. Weagant is a fellow of 
the Institute of Radio Engincers and a 
former member of its board of direc- 
tors and standardization committee. 


ARTHUR A. BAILEY, general 
manager of the Windsor (Conn.) works 
of the General Electric Co., has been 
appointed superintendent. 


J. R. Witsown has become district 
manager of the Washington-Idaho 
Water, Light & Power Co., Castle Rock, 
Wash., to succeed Ed. Peterson. 


B. OcdDEN RoceERs, formerly con- 
nected with Imbrie & Co., has become 
associated with J. G. White & Co., Inc., 
New York City, in its bond department. 


A. E. PowE Lt, formerly plant man- 
ager of the Western Union Cable Sys- 
tem, London, Eng., has been trans- 
ferred to New York City as general 
plant manager. 


H. H. KoeELBEL, superintendent of 
sales in the Muskegon district for the 
Consumers Power Co., Muskegon, 
Mich., has recently been appointed sec- 
retary of the Century Club of that city. 


W. G. GriFFitHs has been ap- 
pointed assistant to the president of 
the Blaw-Knox Co., . Pittsburgh, in 
charge of. cost accounting. He was 
formerly connected with the Crucible 
Steel Co. 


D. W. Dunn has been appointed 
branch ‘manager of the Philadelphia 
office of Fairbanks-Morse & Co., Chi- 
cago, which recently purchased the busi- 
ness of the Luster Machinery Co., 917 
Arch street, Philadelphia. 


G. L. USSELMAN, assistant engi- 
neer in charge of the trans-Atlantic sta- 
tion of the Radio Corp. of America at 
Tuckerton, N. J., has been promoted to 
the position of engineer in charge of 
that station. 


H. A. HrspsBarp has resigned as 
general sales agent of the T. & 
Universal Plug Co., 4503 Ravenswood 
avenue, Chicago, to devote all his time 
to the interests of Alex Hibbard, Inc., 
Denver, Colo., electrical sales engineer, 
of which company he is president. 


RALPH E1ISMAN has been elected 
president of the Kings County Lighting 
Co., Brooklyn, N. Y., succeeding F. N. 
Tait, resigned. Mr. Eisman was for- 
merly vice-president and general mana- 
ger. George O. Knapp and C. K. G. 
Billings, directors of the company, have 
resigned. 


G. H. STICKNEY, of the Edison 
Lamp Works of General Electric Co., 
Harrison, N. J., addressed the As- 
sociated Engineering Societies of St. 
Louis at a recent meeting of that body 
under the auspices of the American In- 
stitute of Electrical Engineers. Mr. 
Stickney’s subject was “Industrial 
Lighting Practice,” his talk being il- 
lustrated by demonstrations of indus- 
trial lighting. 

CoL. E. C. StocKDALeE, who had 
an interesting career in the United 
States army organization during the 
war, has returned to the Page & Hill 
Co., Minneapolis, Minn., and assumed 
the position of general sales manager 
with present headquarters at Chicago. 
He was formerly connected with Stone 


& Webster, Inc., as purchasing agent in 
the construction of power stations and 
distributing systems for the Minneapolis 
General Electric Co., and the hydroelec- 
tric development at Keokuk, Ia., for the 
Mississippi River Power Co. Then the 
possibilities of the cedar pole industry 
interested him and on Jan. 1, 1914, he 


Col. E. C. Stockdale. 


cpened the Chicago office of Page & 
Hill Co., remaining in charge of the 
Chicago territory until May, 1917, when 
he was granted a leave of absence and 
reported at Washington where he was 
made first assistant to Maj. R. E. Hamil- 
ton, having direct charge of mobiliza- 
tion and purchase of all material used 
in the construction of the cantonments. 
Colonel Stockdale recently became in- 
terested again in the Page & Hill Co., 
especially because of the possibilities hc 
saw in the development of its “P. & H.” 
guaranteed penetration process for the 
butt treatment of cedar poles. With his 
exceptionally broad experience he comes 
to the company well fitted to serve this 
organization and pole buyers. 


OBITUARY. 


RicHARD D. KIMBALL died in 
Alton Bay, N. H., Nov. 10, at the age 
of 74 years.. He was the founder of 
the Richard D. Kimball Co., Boston, 
electrical, heating, ventilating and sani- 
tary engineer, and invented several de- 
vices and systems for heating railway 
cars. 


JaMEsS W. BELL, one of the pioneer 
capitalists of the electrical industry. 
died Nov. 4, aged 94 years. He was 
vice-president of the Wagner Electric 
Manufacturing Co., St. Louis, and was 
associated with the late Samuel M. 
Dodd in the old Missouri Electric 
Light Co. 
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BUSINESS OPPORTUNITIES 


News of Electrical Construction Projects in All Parts of the Country, Proposals Invited, Foreign 
Trade Openings and New Companies | 


EASTERN STATES. 


Chicopee, Mass.—The Stevens Dur- 
yea Co., Meadow street, has awarded 
a contract to the P. J. Kennedy & 
Co., Inc., 464 Maple street, Holyoke, 
for the erection of a power house at 
its new plant to be used for general 
works service. It will be 34 by 41 
ft. and is estimated to cost $25,000. 


Danvers, Mass.—The Common- 
wealth of Massachusetts has inaugu- 
rated construction on its power plant 
here, estimated to cost $250,000. It 
will be used for service at the local 
institution. 


Marblehead, Mass.—The Lynn Gas 
& Electric Co. has acquired a two- 
story building on Essex street for of- 
fice and works service. 


New Haven, Conn.—The Sheldon 
Co., 103 Meadow street, has construc- 
tion under way on a power house at 
its plant estimated to cost in excess 
of $15,000. 

Woonsocket, R. I.—The Enterprise 
Dye Works, Inc., 229 First avenue, 
has construction under way on its 
power house on a local site. It will 
be one-story, 25 by 38 ft. and is es- 
timated to cost $15,000. 


Amsterdam, N. Y.—The Adiron- 
dack Power & Light Corp. has ar- 
ranged for a bond issue of $2,500,000, 
the proceeds to be used in part for 
the construction of its proposed hy- 
droelectric power plant to be oper- 
ated in conjunction with the present 
generating stations on the Hudson 
and Hoosic rivers and the East Can- 
ada creek. . J. Ledlie Hees is presi- 
dent. 


Buffalo, N. Y.—F. W. Ballard, con- 
sulting engineer, Cleveland, engaged 
by the city to prepare tentative plans 
for the proposed municipal hydro- 
electric power system, has submitted 
a preliminary report to the city coun- 
cil and an early conference will be 
held to develop definite action for the 
project. Commissioner Perkins has 
tendered a proposition to the city 
council concerning the erection of 
the proposed station, with overhead 
and underground distributing system 
for local service. 


New York, N. Y.—Electric travel- 
ing cranes and other electrically op- 
erated machinery will be installed at 
the freight terminal to be constructed 
by the Cunard Steamship Co., 
State street, at Weehawken, N. J. 
The work will include a number of 
piers, warehouses and other indus- 
trial buildings, with an electric power 
plant for general operating service. 
The prod is estimated to cost $30,- 
000.000. The Todd, Robertson & 
Todd Engineering Corp., 347 Madi- 
son avenue, is engineer. 

New York, N. Y.—Considerable 
electrical equipment and electrically 
operated machinery will be installed 
in the hotel to be erected by the Stat- 
ler Hotel Co., at Niagara square, Buf- 


` 


falo, N. Y., estimated to cost $5,000,- 
000. J. F. Masselman, 101 Park ave- 
nue, New York City, is electrical en- 
gineer for the project. 


New York, N. Y.—Fire Nov. 18 de- 
stroyed a portion of the factory of 
the DeForest Radio Co., with loss 
estimated to be $500,000. 


Utica, N. Y.—The Utica Knitting 
Co. has construction under way on 
its three-story power plant addition 
on North Erie street. It will be 90 
by 130 ft. and is estimated to cost 
in excess of $25,000. 


Watertown, N. Y.—The city coun- 
cil is having plans prepared for the 
erection of a hydroelectric power 
plant, 43 by 168 ft., on a local site 
for municipal service. Paul B. Sut- 
ton, City Hall, is consulting and city 
engineer. 

Jersey City, N. J.—The Public 
Service Electric Co. has filed plans 
for the erection of a one-story brick 
addition to its plant on Duffield 
street. 


Kearny, N. J.—The town council is 
arranging a new contract for light 
and power service for streets and pub- 
lic buildings for a period of five 
years. The present system includes 
about 587 60-cp. incandescent lamps, 
with a number of commercial arc 
lamps of 2000, 600 and 400 cp. rating, 
and it is proposed to install addi- 
tions in certain parts of the munici- 
pality. William A. Ross is town 
clerk. 


Perth Amboy, N. J.—The city 
council has authorized its committee 
on lamps and lights to purchase a 
quantity of weatherproof copper wire 
for local electrical service. 


Three Bridges, N. J.—The Board 
of Public Utility Commissioners has 
granted permission to the Raritan 
Valley Hydroelectric Co., Inc., to is- 
sue bonds to the amount of $18,000, 
the proceeds to be used for better- 
ments in plant and system. The 
company furnishes service at Three 
Bridges, Readington, Hillsboro and 
other communities. 


Allentown, Pa.—The city lighting 
contract recently awarded to the 
Pennsylvania Light & Power Co. by 
the city council will be for a maxi- 
mum period of ten vears, allowing the 
municipality to gain the advantage of 
a low base rate for light and power 
service. The contract will run from 
Nov. 1, 1920, to Oct. 31, 1930. 


Duncannon, Pa—The borough 
council is arranging for a bond issue 
of $20,000 to be used for extensions 
and improvements in the municipal 
electric lighting plant. The work will 
include new boiler equipment. 


Littletown, Pa.—The borough off- 
cials of Littletown and McSherry- 
town are arranging lighting contracts 
with the local electric company cover- 
ing a term of years, and forms have 
been filed with the Public Service 


Commission for permission to make 
the agreements. 


Harrisburg, Pa.—The Public Serv- 
ice Commission has called a number 
of hearings to devise definite plans 
to insure necessary coal supply to all 
public utilities in the state, including 
electric, traction, .gas, water and 
other public service organizations. 


Philadelphia, Pa.—The Lehigh Coal 
& Navigation Co. will build a dam in 
the Pecene mountains to generate 
electricity. By blocking up the water 
from the Tobyanna creek the com- 
pany will be able to secure a water 
pressure that will be sufficient to op- 
erate the turbine. Electricity gener- 
ated by the turbine will be carried by 
cable to the operations of the com- 
pany. S. D. Warriner, 437 Chestnut 
street, Philadelphia, is president. 


Philadelphia, Pa.—The finance 
committee of the city council is ar- 
ranging for a number of improve- 
ments at the power house at the 
county prison, to include new boilers, 
boiler equipment and other apparatus, 
estimated to cost $45,000. 

Pittsburgh, Pa—The Pennsylvania 
Light Co. has been incorporated with 
a capital of $25,000 to operate a local 
electric light and power system. The 
incorporators are A. Goldesby, Clyde 
Garber and L. Samuel. 

Salisbury, Pa.—Three new electric 
companies are being organized in this 
district. to be known as the East 
Lampeter, Salisbury and Paradise 
Electric Co., respectively. Light and 
power will be furnished. . 

Baltimore, Md.—Plans have been 
completed by the American Sugar 
Refining Co., 117 Wall street, New 
York City, for an electric power plant 
at its sugar refining works to be lo- 
cated in. the Curtis Bay district. 
Electrical and mechanical equipment 
will also be installed in the refinery, 
which is estimated to cost close to 
$10,000 000. Stone & Webster, Inc.. 
147 Milk street, Boston, 1s enginecr 
for the project. 

Baltimore, Md.—Plans are being 
perfected by the Public Improvement 
Commission of the city council for 
extensions in the city conduit system 
to cost about $800,000. The work 
will eliminate a number of present 
overhead lines. 

Baltimore, Md.— The General 
Chemical Co., Munsey building, 1s 
taking bids for the erection of a 
power house to be used in connection 
with its works at Race and Windsor 
streets. l 

Baltimore, Md.—The Consolidated 
Gas, Electric Light & Power Co.. 
Lexington building, is reported to be 
planning the erection of an addition 
to its electric station on Front street. 

Cumberland, Md.—A local com- 
pany is being formed to construct a 
power plant on the Savage river, with 
distributing lines to furnish electric 
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service at Luke and Westernport, 
Md., and Piedmont, W. Va., just 
across the state line. A transmission 
system is also proposed to extend to 
the mining district about 15 miles 
distant. The proposed plant will be 
of hydroelectric type, and is esti- 
mated to cost $250,000. The Pied- 
mont Electric Light & Power Co., 
Piedmont, W. Va., is said to be in- 
terested in the project. 


Hagerstown, Md. — Considerable 
electrical and mechanical equipment 
will be installed by the Pennsylvania 
railroad, Baltimore, at its proposed 
new yard, terminal and shops at 
Hagerstown. The plant will be used 
for the Cumberland Valley division 
of the road, and is estimated to cost 
in excess of $1,000,000. 


Ellwood City, Va.—A petition to 
secure electricity for Wurtenberg has 
been approved by the people of the 
village. Efforts are being made to 
have either the Pennsvlvania Power 
Co. or the Harmony Electric Co. ex- 
tend their lines to the village. 


Granite Falls, N. C.—The Granite 
Falls Manufacturing Co., A. A. Shu- 
ford, secretary, has made application 
to the Federal Power Commission for 
a preliminary permit to construct a 
dam and reservoir, conduit, power 
house and transmission line on Wil- 
son creek, Caldwell county. The com- 
pany plans to operate as a public 
utility in Lenoir, N. C. 

Red Springs, N. C.—The city coun- 
cil has approved a bond issue of $50.- 
000 for the installation of a municipal 
electric power plant and waterworks 
system. Ernest Graham is mayor 


Americus, Ga.—Bonds in the sum 
of $18,000 have been voted for the 
purpose of installing an electric light- 
ing system. Address the mayor. 


LaGrange, Ga.—An election will be 
held Dec. 16 to vote on the question 
of issuing bonds in the sum of $20,- 
000 for clectric light improvements. 


Manchester, Ga.—The city council 
has plans under way for extensions 
and improvements in the municipal 
electric power plant and system to 
cost about $10.000. It is proposed to 
issue bonds for this amount. 


Rebecca, Ga—A meeting of the 
citizens is to be held shortly to make 
plans for the organization of the Re- 
becca Community Society and to ar- 
range for the organization of the pro- 
posed electric light company. 

Trion, Ga—The Trion Co., fur- 
nishing electric service in this sec- 
tion, is having plans prepared for a 
three-story power plant addition, 25 
by 40 ft., for increased capacity. 


NORTH CENTRAL STATES. 


Akron, O.—The Northern Ohio 
Traction & Light Co. plans to erect 
a power plant, at an estimated cost 
of $12,000,000, to supply northern 
Ohio with power on the Muskingum 
river near Coshocton, O. The pro- 
posed plant will have an initial ca- 
pacity of 120,000 kw. 

Ashtabula, O.—Bonds in the sum 
of $1,000,000 have been voted for the 
erection of a new electric light and 
power plant. 

Brooklyn, Mich.—In response to a 
signed petition the common council 
voted to hold a special election foi 
the purpose of bonding the village 
for $10,000 to purchase the present 
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electric light plant of George Greene. 
The plant has been shut down since 
July 14, leaving the village in dark. 
ness. i 


Cleveland, O.—The city has recom- 
mended the extension of the electric 
light service by the installation of a 
“white way” on Woodland avenue, 
Southeast; the completion of the 
“white way” on Euclid avenue and 
the old market house district, and the 
changing of all lamps to modern in- 
candescent type. Thomas S. Farwell, 
utilities director, is in charge. 


Huron, O.—Bonds in the sum of 
$42,000 have been voted for improve- 
ments to the local electric light plant. 


Mt. Clemens, Mich.—The Detroit 
Edison Co. will install an under- 
ground wiring and a boulevard light- 
ing system. 


North Muskegon, Mich.—The light 
and water service is to be improved 
under the supervision of G. H. Neu- 
meister, president of the council. 


Richmond, Ind.—The Board of 
Public Works will readvertise for 
bids for a 5000-kw. turbine and other 
equipment for the Richmond Munici- 
pal Electric Co. The new bids will 
be received Nov. 29. 


Belvidere, Ill—An ordinance has 
passed the council for the removal 
by Dec. 1, 1923, of all poles and over- 
head wires used by companies for 
electric lighting and power, telephone. 
telegraph and railroad service on 
State street from Hurlbut avenue to 
First street, and on Logan avenue to 
Whitney street, excepting interurban. 

Chicago. Il.—E. A. Mayo, archi- 
tect, 53 West Jackson boulevard, has 
prepared plans for the erection of an 
electric light plant to cost $130,000 


for the Lindsay Light Co. Charles R. 
`" Lindsay, 161 Grand avenue, is in 
charge. 


Chicago. Ill—The members of the 
West Madison Street Business Men’s 
Association are planning improve- 
ments, among which is a brilliant 
lighting of Madison street from a 
point east of Oaklev boulevard to the 
Belt Line railroad tracks at Rockwell 
street. l 

Murphysboro, Ill.—The Murphys- 
boro Electric Railway, Light. Heat 
& Power Co., of which A. B. Minton 
1445 Pine street, is president, will 
enlarge its power house. 


Quincy, Ill.—The directors of the 
Persons Electric Co. have decided to 
increase the capital stock to $100,000. 
with a view to increasing the facili- 
tics of the comnany and extending its 
business. 

Rockford, I11—The Roscoe Elec- 
tric Co., 126 West State street, has 
been incorporated with a capital of 
$10,000. It wilk purchase electric en- 


—ergv from the Rockford & Interurban 


Railway Co. and resell it to the con- 
sumers in Rockford. W. G. Sparks is 
general manager. 


= Sadorus, Ill.—The Sadorus Light & 
Power Co. has incorporated with a 
capital of $10.000 and will furnish 
power, heat and electric light. How- 
ard Brown is in charge. 


LaCrosse, Wis.—Plans are being 
prepared by the Minnesota Light & 
Power Co. for a new steam power 
plant. and also the extension of elec- 
tric lines to Snarta and Hokah. The 
new plant will have a capacity of 
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10,000 kw. and is estimated to cost 
$50,000. F. G. Felton is manager. 


Lyons, Wis.— Ways and means are 
being considered to secure a munici- 
pal lighting plant. George Lasch is 


. in charge. 


Madison, Wis.—The Sherman Ave- 
nue Electric Co. has been organized 
and will build a transmission line two 
miles in length from the city limits. 


Milwaukee, Wis.—Cahill & Doug- 
las, engineers, 217 West Water 
street, are preparing plans for im- 
provements to the power plant of the 
Milwaukee Bridge Co., 1400 Thirty- 
fourth street, of which C. Trimbarn 
is president. 

Norwalk, Wis.—The extension of 
its lines to this place is being consid- 
ered by the Wisconsin River Power 


Co. of Madison, at an estimated cost 
of $14,000. 


Shawano, Wis.—The city is con- 
templating improving its street-light- 
ing system. D. E. Wescott, city 
clerk, is in charge. 


Wausau, Wis.—E. A. DeGuere, en- 
gineer, Grand Rapids, Mich., has 
plans under way for the erection of 
a 6000-hp. electric and water power 
plant and dam for the Wisconsin Val- 
ley Electric Co., 206 Third street. 
The cost is estimated at $600,000. 


Owatonna, Minn.—Plans are being 
made by Engineer Max Toltz of 
Toltz, King & Day, 1410 Pioneer 
building, St. Paul, for a municipal 
electric light and power plant. The 
cost is estimated at $475,000. C. J. 
Servatins, city clerk, is in charge. 


Peterson, Minn.—At a special elec- 
tion the city council will vote on issu- 
ing bonds for installing an electric 
lighting system. Current will be sup- 
plied from the Rushford Power Co. 


‘Carl Johnson, village clerk, is in 
charge. ‘ 
Webster, Minn.—The Northern 

' States Power Co.. Northfield, of 


which Guy F. Hardsen is superintend- 
ent, will extend its line from Lake- 
ville here. 


Calamus, Ia.—The erection of a 
transmission line from Calamus to 
the Wapsisincion river vicinity 1s 
being considered by the Towa Elec- 
tric Co. of Cedar Rapids. 

West Liberty, Ia—The Wapsie & 
Goshen Electric Light & Power Co. 
has been incorporated with a capital 
of $1800. Its purpose is to erect. 


“maintain and operate a rural electric 


light and power line extending from 
the corporate limits of the town and 
along the public highways. Address 
Geo. H. Vanatta, incorporator. 


Ash Grove, Mo—A mass meeting 
of citizens has been called to decide 
whether the city shall purchase the 
two connecting electric distribution 
systems owned by the Ash Grove 
Lime and Portland Cemént Co. and 
W. B. Turner. 


Carthage, Mo.—An_ ordinance has 


been passed by the city council auth- 


orizing the board of public works to 
lease an internal-combustion oil en- 
gine and generator with an option to 
purchase it. The new equipment will 
be added to the present power layout 
and will double the capacity of the 
power plant. 


Fulton, Mo.—The light and water 
committee of the city council has 


November 27, 1920. 


made a recommendation to that body 
that a power plant be erected at a 
cost of approximately $75,000. The 
committee reported that it would be 
impracticable to make repairs on the 
present plant, and even if this were 
done the proper equipment could not 
be installed to handle the large in- 
crease in the business. Already the 
prospect is that next year will neces- 
sitate a considerable expansion to 
meet growing demands for service. 
The committee estimated that a sav- 
ing of from $1000 to $1400 a month 
could be made in operating costs if 
the new plant is erected. To carry 
out the project it would be necessary 
to issue $60,000 of bonds and all of 
the money in the present reserve 
fund would have been used. 


Independence, Mo.—New machin- 
ery has been installed in the muni- 
cipal electric light plant at a cost of 
$65,000, and City Engineer Riddle re- 
ports that he needs an additional $17,- 
O00 to complete the work. 


St. Louis, Mo.—The Missouri Utili- 
ties Co. 750 Railway Exchange 
building, which owns and operates a 
number of water, light and gas com- 
panies, has been authorized to issue 
$110,000 of its preferred stock to make 
betterments and extensions. The 
company will increase its capital to 
$1,000,000. 

Springfield, Mo.—John Daniell, 
Colonial Hotel, Springfield, has made 
application to the Federal Power 
Commission for a license to cénstruct 
a dam in the Current river in Shan- 
non county, Missouri. 


Kansas City, Kan.—Louis H. Chap- 
man, water and light commissioner, 
will call upon the business men and 
presidents of every civic organization 
in the city to assist him in deciding 
upon what course to pursue in obtain- 
ing more money with which to build 
extensions to the municipal light and 
power plant. 


Montezuma, Kan.—The city coun- 
cil has approved bonds for $18,000 for 
the installation of a municipal elec- 
tric lighting plant. The Ruckel En- 
gineering Co., Hutchinson, Kan., will 
prepare plans. 


Scott City, Kan —An electric light 
plant will be built here at an esti- 
mated cost of $55,000. 


Elk Creek, Neb.—An electric tight- 
ing system to cost $6100 has been au- 
thorized by vote. 


Barney, N. D.—The Barney Light 
Co. has been organized with a capi- 
tal of $10,000. C. J. Pehl is inter- 
ested. 


SOUTH CENTRAL STATES. 


Murray, Ky.—The city council is 
planning the immediate rebuilding of 
the local municipal power plant and 
waterworks, recently destroyed by 
fire, with loss estimated at $75,000. 


Pineville, Ky.—The Landram Coal 
Co., recently organized, is planning 
the installation of electrical and other 
machinery for mining work on its 
properties in the vicinity of Arjay, 
Ky. W. B. Landram is president and 
manager. 


Nashville, Tenn.—The Nashville In- 
dustrial Corp. is planning improve- 
ments and extensions in its power 
plant. The company recently ac- 
quired former government property 
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in this section and it is understood 
that the plant enlargement will be 
used for service in this district. H. G. 
Hill is president. 

Birmingham, Ala. — The Alabama 
Power Co. is perfecting arrangements 
for the construction of its proposed 
hydroelectric power plant on the 
Coosa river, near Duncan’s Riffle, to 


` have an initial capacity of about 50,- 


000 hp., and which later will be in- 
creased to 120,000 hp. The plant will 
be located about 14 miles from the 
company’s present 90,000-hp. plant on 
this stream, and will be tied in with 
this station with a new high-tension 
transmission system. Application has 
been made to the Federal Power Com- 
mission, Washington, D. C., for per- 


mission to utilize the water for the . 


new plant. Thomas W. Martin is pres- 
ident. 


Jackson, Miss.—The Mississippi 
State Tuberculosis Sanitarium will 
enlarge its power house. Address the 
manager. 


Macon, Miss.—Bonds in the sum of 
$25,000 have been voted for the pur- 
pose of improving and repairing the 
light and water plants. 


Cotter, Ark.—Col. Henry A. Allen, 
engineer, 23 Metropolitan block, Chi- 
cago, is preparing plans for the erec- 
tion of a hydroelectric dam on the 
White river for the Dixie Power Co., 
Title Guarantee building, St. Louis, 
of which W. V. Powell is president. 


Bigheart, Okla.—The Bigheart 
Light & Power Co. will install two 
units and purchase new equipment. 
P. J. Minck is secretary. 


Locust Grove, Okla—V. V. Long 
& Co., engineer, Colcord building, 
Oklahoma City, has been appointed 
by the city officials to make a survey 
for a transmission line and distribu- 
tion system. The cost is estimated 
at $35,000. 


Waxahachie, Tex.—The city coun- 
cil is arranging for a bond issue for 
the construction of a municipal elec- 
tric power plant and distributing 
system 


WESTERN STATES. 


Ronan, Mont.—The town council 
has made application to the Federal 
Power Commission for preliminary 
permit to construct a dam, power 
house and transmission line on pub- 


lic lands in Crow creek, Missoula 
county, Montana, for public utility 
purposes. 


LaCenter, Wash.—The city is con- 
sidering the installation of an electric 
lighting system 

Spokane, Wash.—The Little Spo- 
kane Light & Power Co. will change 
its name to the Mt. Spokane Power 
Co. Improvements are planned at 
the Milan plants, estimated to cost 
$20,000. 


Wallowa, Ore—Permission to di- 
vert 300 sec.-ft. of water from the 
Wallowa river for hydroelectric pow- 
er for an electric plant has been ap- 
plied for from the state engineer by 
the Nibley-Minnaugh Lumber Co. 
The cost is estimated at $15,000. 

Hueneme, Cal.—The tormation of a 
lighting district is being contem- 
plated by the board of trade. 

Los Angeles, Cal.—The erection of 
three substations and the renewal of 
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overhead equipment, estimated to cost 
about $800,000, is being planned by 
the Los Angeles Railway Corp. Ad- 
dress G. J. Kuhrts, general manager. 


Oroville, Cal—The Great Western 
Power Co. will start construction on 
a $6,000,000 hydroelectric power plant 
near Oroville. 


Pasadena, Cal.—The first unit of a 
$300,000 addition to the municipal 
lighting plant will be installed next 
summer. C. W. Koiner, general man- 
ager, is in charge. 


INCORPORATIONS. 


Newark, N. J.—Associated Lamp 
Co. Capital, $125,000. To manufac- 
ture electric lamps. Incorporators: 
Joseph E. Cohn, Edward P. Heckel 
and Jacob I. Kaplan. 

Niagara Falls, N. ¥Y.—Electric City 
Engineering Corp. Capital, $6000. 
To manufacture electrical specialties. 
Incorporators: M. E. Vodra, G. H. 
Cole and H. Highland. 


Buffalo, N. Y¥.—Burglar Alarm & 
Metallic Manufacturing Corp. Capi- 
tal, $50,000. To manufacture electric 


signal systems. Incorporators: H. 
Stern, B. and S. Duleczari. 
Wilmington, Del—P. O. M. Engi- 
neering Co. Capital, $100,000. To 
manufacture engines, electrical equip- 
ment, etc. Incorporators: C. B. Out- 


ten, C. T. Cohee and S. L. Mackey. 
New York, N. Y.—Electric Service 


Shop, Inc. Capital, $10,000. To man- 
ufacture electrical specialties. - Incor- 
porators: D. Bullen, G. A. 
Hughes and C. E. Patterson, 120 
Broadway. 

Philadelphia, Pa.—Interstate Ap- 


phance Corp. Capital, $500,000. To. 
manufacture electric ranges and kin- 
dred equipment. Incorporators: F. 
R. Hansell, J. Vernon Pimm and E. 
M. MacFarland. 


Wheeling, W. Va.—City Electric 
Co. Capital, $10,000. To manufac- 
ture electrical appliances and other 
products. Incorporators: William 
E. Rodenback, Willis H. Marshall, 
Jr., and Edwin Weidebusch. 


PROPOSAL 


Fort Wayne, Ind.—Sealed proposals 
will be received Dec. 2 for a fire- 
alarm central office system to include 
the following equipment: One 16- 
circuit box line operating board built 
in four panels of four circuits each; 
one 4-circuit joker or primary alarm 
switchboard; one 4-circuit gong or 
secondary alarm switchboard; one 30- 
circuit protector and testing switch- 
board with combination repeater 
switches; one 4-circuit joker trans- 
mitter for semi-automatic operation; 
one fire alarm operator’s outfit; four 
4-circuit recording registers for the 
box circuits; four paper take-up reels 
for same; three 10-circuit automatic 
storage battery charging boards; the 
necessary metal framework to sup- 
port the switchboards. A copy of the 
tentative specifications will be fur- 
nished by the Board of Public Safety, 


M. Miller, clerk, City Hall, Fort 
Wayne, Ind., to whom bids should be 
addressed. 
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FINANCIAL NEWS 


Comment on the Financial Outlook in the Electrical Industry; New Securities, Reports of 
Earnings, Dividends and Utility Stocks 


New Issue of United Light & Railway 


Co. Bonds. 


Bonbrigzht & Co.. Chicago, is offering 
a new issue of $2,000,000 United Sight & 
Railways Co. ten-year 8% bond secured 
gold notes, dated Nov. 1, 1920, and due 
Nov. 1, 1930, at 97 and interest, to yield 
about 8.45%. The company operates 19 
public utility properties, which it owns 
or controls, supplying service to 55 pros- 
perous manufacturing and agricultural 
communities located in the heart of the 
Middle West. The earnings available for 
interest charges on the first and refund- 
ing mortgage 5S bonds and bond se- 
cured notes outstanding, including this 
issue, exceed 2.78 times the annual re- 
quirements. The consolidated net earn- 
ings for the year ended Sept. 30, 1920, 
exceed 1.89 times the sum of all prior 
charges and interest on the first and re- 
funding mortgage 5% bonds and bond 
secured notes, including this issue. 


Central Mississippi Valley Electric 


Properties. 

1920. 1919 
September gross ....$ 41,867 $ 35,913 
Net earnings ........ 11,853 5,780 
Surplus after charges 9,026 3,275 
Twelve months’ gross 479,595 394,337 
Net earnings ......... 112,417 81,951 
Surplus after charges 80,208 52,519 

Tampa Electric Co. 

1920. 1919. 
September gross .....$ 116.205 $ 102,653 
Net. earnings ......... 39,208 36,573 
Surplus after charges 35,003 32,113 
Twelve months’ gross 1,427,193 1,193,063 
Net earnings ........ 552,128 468.236 
Surplus after charges 498,897 414,059 

Connecticut Power Co. 

1920. 1919. 
September gross ..... $ 128.214 $ 109,617 
Net earnings ........ 39,21 41,443 
Surplus after charges 19,577 23,016 
Twelve months’ gross 1,425,489 1,216,174 
Net earnings ......... 562,835 483.115 
Surplus after charges 324,901 256,834 


Northern Texas Electric Co. 


1920. 1919. 
September gross ....$ 324.698 3$ 292,347 
Net earnings ......... 119,105 112,243 
Surplus after charges 94,200 87,201 
Twelve months’ gross 3,867,883 3.093 226 
Net earnings ........ 1,487.203 1,185,396 
Surplus after charges 1,189,197 885.401 


Mississippi River Power Co. 
1 


920. 1919. 
September gross ..... $ 244.787 $ 191,050 
Net earnings ........ 197,015 151.201 
Surplus after charges 97,174 © 49 436 


Twelve months’ gross 2,629,795 2 
Net earnings ........ 2.052.149 1.744.948 
Surplus after charges 934.551 508,610 


Consumers Power Co. 


1920. 1919. 
September gross ....$1.209,032 $ 940.282 
Net after taxes ...... 306,786 363,745 
Surplus after fixed 
ChargegS ..eassasoen. 65,068 158,796 
Deficit after preferred 
dividends .......... 294 94.594 
Nine months’ gross ..10,311,451 R,144.557 
Net after taxes ...... 3.547.668 3,587,640 
Surplus after fixed 
Charges ci Bis eh awae 1.352.496  1.673,397 
Ralance after pre- 
ferred dividends ... 770,855 1.095.636 
*Surplus. 
Pacific Gas & Electric Co. 
1920. 1919. 
Nine months’ gross, .$25.879. 471 $19,464,926 
Net after taxes ...... 7,694,162 6.737 A945 


2,677,459 
1,550,250 


Surplus after charges 3,083,138 
Balince after pre- 
ferred dividends ... 1,765,341 


Northern Ohio’ Electric Corp. and 


Subsidiaries. 
1920. 1919. 

September gross ..... $ 911,603 $ 783,873 
Net after taxes ...... 201,453 210,505 
Surplus after fixed 

charges seesseessese 14,254 98,160 
Deficit after pre- 

ferred dividens ... 15,745 *68,160 
Nine months’ gross .. 8.409.035  6,731.336 
Net after taxes ...... 2,496,666 2,290,215 
Surplus after fixed 

charges . esses. 796,627 786,410 
Balance after pre- 

ferred dividends ... 516,410 


529,627 


*Surplus. 


Virginia Railway & Power Co. 


The annual report of the Virginia Rail- 
way & Power Co. for the year ended June 


30, 1920, shows surplus, after taxes, 
charges and depreciation, of $921,160. 
equivalent, after allowing 6% for pre- 


ferred dividends, to $3.69 a share earned 
on the $11,950,500 common stock. In the 
preceding year the surplus was $435.332, 
or $5.45 a share, on the $7,999,400 pre- 
ferred stock. The consclidated income 
account for the year compares ag follows: 


1920. 1919. 
GOSS wo... cece ee eee $9,908,006 $8,429,283 
Operating expense . 6.115.670 5,392,533 
Net earnings ...... $3,792,336 $3,035,750 
Other income ........ 161,424 154,771 
Total income ...... $3,953.760 $3,190 521 
Taxes, interest, etc.. 2,287,463 2.194.700 
Other charges ....... 150,657 144,732 
Denreciation ......... 594,480 505,757 
Balance ......... ..$ 921.160 $ 435,332 
Preferred dividends.. ........ 239,976 
Common dividends ... ........ 300.679 
Surplus ............ $ 921,160 $ 105.323 
El Paso Electric Co. 
1920. 1919. 

September Bross ....$ 160.216 $ 130.078 
Net earnings ........ 43.777 33.368 
Surplus after charges 33.567 25.025 
Twelve months’ gross 1,827,227 1.454.908 
Net earnings ....... 554.317 401,904 
313,751 


Surplus after charges 478,221 


WEEKLY COMPARISONS OF CLOSING- BID PRICES OF SECURITIES OF LEAD- 


Nine Months’ Showing of National 


Conduit & Cable Co. 


For the nine months ended Sept. %, 
1920, the National Conduit & Cable Co., 
Inc., shows a deficit after charges and 
taxes of $289,323, compared with a deficit 
of $859,188 for the same period in 1¥1%. 
The income account in the nine months 
ended Sept. 30, 1920, compares as fol- 
OWS: 


1920. 1919, 
Net sales ..... Seales $11,116,889 $7,077,046 
Manufacturing costs 
and expense ....... 10,977,219  7.583,684 
Profit from opera- 
à tion hc eee e.s... 139.670 °$ 56.638 
Other income ...... és 57,944 104 387 
Total income ...... $ 197,614 °$ 402,251 
Taxes, interest and 
depreciation ....... 486.937 456,937 
Deficit psicedwatccas $ 289,323 $ 54,158 
*Loss. 


United Gas & Electric Corp. Sub- 


sidiaries. 
1920. 1919, 
September gross ....$ 994,123 3 834.4% 
Net after taxes .. 292.881 314.416 
Total income ........ 294,975 315.152 
Surplus after fixed 
charges ............ 128,295 LRR NAY 
Twelve months’ gross.11,.944.343 9.956.236 
Net after taxes ...... 3,960,414 3.208.426 
Total income ........ 4,008,820 3,330,941 
Surnvlus after fixed 
charges ..... ee ee 2,119,771 1.505.070 
Dividends. 
Pay- 
Term. Rate. able. 
Am. Pr. & Lt.......... Q 1% Dec. 1 
Am. Tel. & Tel. ....... Q 20 Jan. 15 
Baton Rouge El....... S.A. $4.00 Dec. 1 
Baton Rouge Bl. pfd..S.A. $3.00 Dec. 1 
Can. Genl. El. com.... Q 2 Jan. 1 
Nebraska Pr. pfd...... Q 175% Dec. 1 
North Am. Co. ........ Q 1.25% Jan. 3 
Phila. El. com.......... Q 1.75% Jan. 15 
Va. Ry. & Pr. pfå..... 6% stk. Jan. 20 


ING ELECTRICAL COMPANIES. 
Quotations furnished by F. M. Zeiler & Co., rookery Bldg., Chicago. 


Publie Utilities— 


Div. rate. Bid Bid 
Per cent. Nov. 16. Nov. 23. 


Adirondack Electrice Power of Glens Falls, common 13 
Adirondack Electric Power of Glens Falls, preferred. IIUI e a”? i 
American Gas & Electric of New York, common... O 98 a: 
American Gas & Electric of New York, preferred............. 6 36 36 
American Light & Traction of New York, common............_._. 109 105 
American Light & Traction of New York. preferred UUU 6 80 79 
American Power & Light of New York, common................ 4 53 03 
American Power & Light of New York, preferred............... 6 62 62 
American Public Utilities of Grand Ranids, common..........., 6 5 
American Public Utilities of Grand Rapids, preferred........__. 3 18 16 
American Telephone & Telegraph of New York .... O O OIOI 99% 99h 
American Water Works & Elec. of New York, common........ oe ie 24 2 
American Water Works & Elec. of New York. particip. ..... Ha 7 5 5 
American Water Works & Elec. of New York, ist preferred. 43 43 
Appalachian Power, common..............+..... ee ere Boe ae 3 3 
Appalachian Power, preferred......... ccc. cece cee cc eeeeceeee ie 16 16 
Cities Service of New York, common...............-0ceeccce, +extra 29” 285 
Cities Service of New York, preferred.. U IIIN 1G 64g la 
Comnionwealth Edison of Chicago ......... 0.000 ccc cece cece) g 100 102 
Comm. Power, Railway & Light of Jackson, common......... i. 15 14 
Comm. Power, Railway & Light of Jackson, preferred. ......., = 6 37 36 
Federal Light & Traction of New York, common............. . T ‘ 
Federal Light & Traction of New York. preferred............... F 4. 
Northern States Power of Chicago, common................._ : : 44 4 
Northern States Pewer of Chicago, preferred................ ex.div ri ra) T 
Pacifle Gas & Electric of San Francisco, common ........... 48 {8 
Public Service of Northern Illinois, Chicago, common............ T 63 63 
Publice Service of Northern Illinois, Chicago, preferred........... 6 83 Sf 
Standard Gas & Electric of Chicago, common..... Ann Rie Seer sean lit 12 
Standard Gas & Electric of Chicago, preferred................. g 3514 36 
Tennessee Railway, Light & Power of Chattanooga, common.... 1 l 
Tennessee Railway, Light & Power of Chattanooga. preferred... 6 3 3 
Western Power of San Francisco, common ...........2.ee080.. 20 of 
Western Union Telegraph of New York ........cccccceccees extra RELS Sêt? 
Inaustrials— ú 
Electrice Storage Battery of Philadelphia, common............... 4 112 113 
General Electric of Schenectady ........ 0c. ccc cece ccc eceetee n.. g 1:2? 12 
Westinghouse Electric & Mfg. of Pittsburgh, common ......... T 44 44 
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OE dale Applications and 
Testing Practice 


Current Relays With Selective Time Setting Used on Radial Sys- 
tems—Ring and Parallel-Feeder Systems Require Directional Re- 
lays — Special Connections Necessary for Machinery Protection 


By H. P. SLEEPER 


Supply Engineering Department, Westinghouse Electric & Manufacturing Co. 


The function of a protective relay is to confine 
an electrical disturbance to the element in which 
it occurs and to limit the amount of local trouble 
insofar as may be possible, usually by removing 
the applied potential. Almost any case of trouble 
on a transmission system or its connected appa- 
ratus can be handled by the proper application of 
modern current and directional relays, using 
standard methods of connections. As the art of 
relay application is a rapidly advancing one, it is 
frequently interesting and profitable to review the 
modern up-to-date methods of protection which 
may be called standard. 

One of the most important applications of pro- 
tective relays is in the protection of transmission 
systems. Here the particular duty of the relay 
is to disconnect a faulty section of line, thus pre- 
venting a general disturbance of the entire sys- 
tem and the consequent loss of load. This is a 
most important application, for, as all operating 
men will testify, power customers complain most 
bitterly of any loss of power supply. With many 
consumers even the momentary failure of power 
means the loss of much time and money. Hence 


Phase A Phase Z 


Single-phase where there 
1§ flo three-phase grovided 
Neutral connected to Some. 


Two phase 
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it becomes most important that systems be so laid 
out, and protective devices so applied, that no 
contingency short of a real emergency shall be 
able to cut off any station from its power source. 
It should be carefully noted, however, that the 
primary step in system protection is system de- 
sign. No scheme of relay protection, however 
ingenious, can overcome the handicap imposed by 
an improperly laid out network. 


RADIAL FEEDER SYSTEM PROTECTED BY CURRENT 
RELAYS. 


The simplest scheme of system protection is 
that of a radial system as shown in an accom- 
panying illustration. Here all lines radiate from 
the power source like the spokes of a wheel and 
are sectionalized at various points, either for con- 
venience in power distribution or for additional 
protection in the case of long lines. Current re- 


lays only are used for such a system, and are 
applied to the transmitting end of each section 
and timed successively with increasing incre- 
ments of time from the most remote section to 
the power source. 


By current relays are meant 
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Diagram of Connections for Current Relays Used on One, Two and Three-Phase Lines. 
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over-current inverse-time-limit relays unless oth- 
erwise stated. No directional relays are used for, 
since there are no parallel lines or intercon- 
nected stations, it is impossible to have a reversal 
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Diagram of a Radial Distribution System, Showing Use 
of Current Relays. s 


of power flow. A fault at X will cause the cur- 
rent relay at station No. 1 to operate and dis- 
connect the line between stations No. 1 and 2 
and hence remove the defective section from the 
system. As all stations fed from station No. 2 
are also disconnected, this is not a satisfactory 
layout and is seldom used. However, as indi- 
vidual radial feeders are found in every system, 
this scheme cannot be neglected. The connections 
for the current relays are shown in an accom- 
panying illustration. The disadvantages of the 
radial system can be overcome by the use of 
parallel feeders, by interconnecting the substa- 
tions or by a combination of both. 

In a parallel system the feeders are protected 
by current relays at the transmitting end and 
directional relays at the receiving end of the line. 
In such a system a fault on any line will draw 
reverse power from its parallel feeders and so 
instantaneously disconnect one end. The current 
relay on the other end will then operate and thus 
sectionalize the defective line. A single-line sys- 
tem with interconnected substations is shown in 
an accompanying illustration. This is a similar 
system to the one already described, but with sta- 
tions No. 2 and 6 interconnected. This type of 
system is ordinarily protected by applying direc- 
tional relays at both ends of all lines in the loop, 
except at the power station. As power can flow 
in either direction over any line in the loop, it is 
necessary to time the relays successively in both 
directions around the loop. If a fault occurs on 
this system the relays at the stations on either 
side of the trouble will operate and thus remove 
the defective line from the loop. None of the 
other relays would have closed their contacts 


Ring System of Feeders With Source of Power Charged 
to Station No. 2. 
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owing to their selective time settings, and no sta- 
tion would have been cut off from its power 
supply. 

It is interesting to note that as long as there 1s 
a power supply at station G the scheme of pro- 
tection can be modified by using one set of cur- 
rent relays at each substation in place of the 
higher timed directional relays without affecting 
the scheme. This is very desirable as it saves 
space and additional wiring and requires fewer 
potential transformers. This protection is equal to 
that obtained where all substations use directional 
relays as long as power is fed into the system at 
station G. If, however, the source of power fails 
at station G and is supplied by station No. 2 it is 
not possible to protect the system by changing the 
time settings on the various relays. Now a fault 
at X, between stations No. 2 and 6, would operate 
the current relay at station No. 6 set at 1 sec. 
and also the current relay at station No. 1 set for 
O.1 sec. and isolate every substation on the loop. 
Hence, if current relays are used on such a sys- 
tem in conjunction with directional relays, an 
accurate knowledge of the system is necessary 
to guarantee the safety of their application. 


PARALLEL LINES AND INTERCONNECTED STATIONS 
USED IN MODERN SYSTEMS. 


A modern system combines the parallel lines 
and the interconnected stations, giving a network 
such as that shown in an accompanying diagram. 
Such a system has the advantage of both these 
schemes, and it is impossible for any station to 


Diagram of a Ring Distribution System With Paraliel 
Feeders. 


become isolated unless both lines of the loop are 
open at the same point and a bus short-circuit or 
its equivalent is experienced. It frequently hap- 
pens, however, in the case of complex systems 
that the relays on the two ends of one line are 
timed the same. Referring to the illustration it 
will be noted that the relays on the line between 
stations No. 2 and 6 are both set for 1.1 sec. If 
the loop had previously been opened between sta- 
tions No. 5 and 6, and a fault were to occur at X 
close to the bus-bars of station No. 6, the current 
in the line at station No. 2 would be equal and 
in the tripping direction and these relays would 
operate together with the relay at station No. 6 on 
the faulty line, completely isolating station No. 6. 
In such cases as this it is customary to use cross- 
connected directional relays. The connections 
of current transformer and relays for sush a sys- 
tem are shown in an accompanying illustration. 
This relay system automatically selects the faulty 
line and disconnects it when trouble occurs. The 
cross connection finds its chief application on tie 
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lines between generating stations and on loops 
wherein the various stations are connected by 
parallel lines and power is fed in at more than 
one point. In such systems it 1s desirable that 
the various generating stations shall not become 
separated because of the trouble which will be 
experienced when it is attempted to reunite the 
loop. The use of balanced relays is one of the 
most desirable means of securing discriminating 
protection under these circumstances. The cross 
connection also finds an application on systems 
which are so complex that selective timing be- 
comes impossible. The advantages of the cross 
connection are that it can be applied to any sys- 
tem having parallel feeders, it is instantaneous 
in operation, and it can be made to operate on 
small unbalances of power such as are caused by 
high-resistance grounds. Its chief disadvantages 
are lack of bus protection and trouble in cutting 
in new lines which may cause the lines already in 
service to be disconnected on account of unbal- 
anced power. Hence, cross-connected relays offer 
disadvantages that are not encountered with 
standard connections, but offer the solution of 
many difficult problems of protection. 


PROTECTION AGAINST GROUNDS DEPENDS ON DE- 
SIGN OF SYSTEM. 


Ground protection of transmission lines is 
taken care of by the line relays on a system that 
is solidly grounded, but, if the system is un- 
grounded or grounded through a limiting resist- 
ance, it is necessary to provide additional protec- 
tion to take care of line grounds. This is ordi- 
narily done by inserting a relay in the neutral 
connection of the line relays which is operated by 
the unbalanced current in the neutral wire when 
the line becomes grounded. This may be a cur- 


ELEC ERICAL REVIEW 873 


A’ A’ 
; qd 
e C f 
E. 
á D Voitage h 
$ OMage T1A/7S 
Sor; 


Power rranrstorrmer 
. j 77er 


borer ransfav77er 


Connections for Directional Relays on a Three-Phase 
Line. 


rent relay set to operate on a low value of cur- 
rent, as in the case of a system grounded through 
a low resistance. In case the system is grounded 
through a fairly high resistance or is ungrounded 
a watt relay is used, the potential coil being en- 
ergized by the drop in voltage across a resistance 
inserted in the neutral of the potential transform- 
ers. The current relay is set to trip at a low 
value, usually 1 ampere or less. The connections 
to the standard current relays are not affected, 
nor is their operation. The relay has a time ele- 
ment, and selective operation can be affected be- 
tween successive sections of line. The watt relay 
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Schematic Diagram of Cross-Connected Relays, Showing Current-Transformer Circuits for One Phase. 
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is more sensitive to small currents in the neutral 
wire than is the current relay, due to the presence 
of the potential coil. As this coil is energized by 
the drop of voltage due to the current in the re- 
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Diagram Showing Connections for Differential Protection 
of Generators. 


sistance, its flux is in phase with that of the cur- 
rent coil and consequently the relay has high: 
torque. This relay also has an adjustable time 
element for selective action. 


PROTECTION OF STATION EQUIPMENT REQUIRES 
SPECIAL ATTENTION. 


Generators may be protected by current relays, 
directional relays or differentially connected cur- 
rent relays, the choice depending upon the size 
and layout of the system and the design of the 
machines. Current relays require a long time 
setting and may permit excessive injury to a gen- 
erator in case of an internal fault. Directional 
relays can be set for a shorter time, but may oper- 
ate due to circulating current when synchronizing. 
Probably the most satisfactory method of pro- 
tection, and the one most commonly used today 
when possible, is that of differential protection. 
This requires that the neutral lead of each phase 
be brought out of the machine. A current trans- 
former is connected on either side of each phase 
winding and the secondaries are connected in 
series. The current relay is connected across the 
transformers, as shown in the illustration. Un- 
der all load conditions current circulates through 


the transformer secondaries and does not enter ° 


the winding of the high-impedance relay. An in- 
ternal fault, however, will cause the transformer 
near the bus to draw a heavy current. The un- 
balanced current will flow through the relay 
_which will operate to disconnect the machine 
from the system. Since the relays can be set to 
operate instantaneously, this scheme gives maxi- 
mum protection. 

Power transformers are commonly protected 
by the same differential method of protection as 
described in connection with generators. Cur- 
rent-transformer ratios are chosen so that the 
secondary currents are equal, and load conditions 
will affect both equally without current entering 
the relay. But when trouble develops in the 
windings the unbalanced current will operate the 
relay and disconnect the power transformer from 
the line. This scheme can be applied to trans- 
former banks which are connected star-star, 
delta-delta, delta-star, star-delta, or two phase- 
three phase. It is only necessary to connect the 
current transformers so that the resulting op- 
posing currents are equal in value and 180 deg. 
apart in phase. 
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Rotary converters are ordinarily protected by 
means of current and low-voltage relays on the 
a-c. side, reverse-current relays on the d-c. side, 
and an over-speed device. The current relay per- 
forms its usual function, and the low-voltage 
relay disconnects the machine from the line in 
case of failure of the a-c. potential. The over- 
speed device on the armature is an ultimate pro- 
tection in case of failure of the relays. 

The proper method of protecting synchronous 
condensers is a question on which opinions vary. 
The operating .conditions of this machine are 
peculiar in that it is desirable to keep it on the 
line under all system conditions and yet be able 
to protect it from internal faults. The condenser 


` must also be protected from severe overloads, but 


must be capable of carrying a high overload for 
short periods of time or until overheated. Pro- 
tection can be best secured by a combination of 
current and temperature relays. The current re- 
lay is frequently set for a long time on overloads 
of the nature of 200 to 400%, but provided with 
an instantaneous attachment which will operate 
on 500% load. Thus the line relays will remove 
defective feeders from the bus before the long- 
time relay on the condenser can operate. But in 
the case of a short-circuit in the condenser or on 
its leads the instantaneous attachment will oper- 
ate to protect the condenser. The temperature 
relay, which is controlled by exploring coils in 
the stator slots, allows the machine to carry a 
reasonable overload for a considerable length of 
time until the temperature of the machine has 
reached a dangerous value. It then operates to 
warn the operator by means of an alarm, or it 
automatically operates the voltage regulator on 
the system to relieve the condenser. 


Retays Must Be TESTED To ASSURE RELIABIL- 
ITY IN SERVICE. 


Importance of thorough and frequent testing 
and inspection of protective relays cannot be 
overemphasized. Relays are a vital part of a 
system, and upon their proper operation depends 
the safety of a considerable financial investment 
as well as the continuity of service. The meth- 
ods and schedule of tests vary with the different 
operating companies, but as the problem is a 
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Diagram Showing Differential Protection of Star-Delta- 
Connected Transformers. 
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common one a few general recommendations can 
be made. 

The frequency of making these tests is largely 
a matter of personal opinion, operating conditions 
and available resources. For instance, a relay 
which operates frequently should be inspected 
more often than one which is called upon to op- 
erate only at rare intervals. Likewise, a relay 
which is located in a dust-laden or gas-filled 
atmosphere is in need of more attention than one 
situated under more favorable conditions. In 
general, however, a thorough test of every relay 
should be made at least twice a year, these tests 
including a check of calibration and insulation. 

The ideal method of calibrating a relay and 
testing all connections at the same time is to 
apply load to the primary circuit of the current 
transformer. Such a procedure tests all circuits 
and connected units. As this method is usually 
impractical it is customary to make use of another 
method. This does not disturb any wiring what- 
ever, and tests the continuity of all circuits and 
the condition of the current-transformer second- 
ary. Some type of automatic chronometer such 
as a cycle counter should always be used to check 
the time curve, as a stop watch is inadequate. 


FREQCENT Tests MADE OF CIRCUITS AND 
MECHANICAL OPERATION, 


“ven more important than the semiyearly tests 
are the frequent inspection tests made at regular 
periods. It is these tests that bring to light the 
ordinary ills of relays. Such tests are made by 
some operating companies as often as once a 
week, the average being about once a month. In 
making these tests special attention should be 
placed on the removai of dirt, cleaning and align- 
ing of contacts and the proper operating condi- 
tion of the moving element. This last is par- 
ticularly important, especially in the case of in- 
duction relays which have a disk rotating in the 
small air gap of a permanent magnet. Blowing 
out these relays may cause magnetic dirt to lodge 
in the air gap and destroy the calibration of the 
relay. This can be removed with a piece of iron 
wire. Condition ot the trip circuit should be 
checked by manually operating the relay contacts. 
As this is an important matter it is the custom 
of many companies to make the checking of this 
circuit a matter of daily routine. Thus, once 
during the day, at a time when the line is to be 
removed from service, or when it can be taken 
out without disturbing the system, the operator 
will open up the relay and close the contacts by 
hand. This tests all parts of the tripping circuit. 
Some companies consider the point so important 
that they provide a permanent indication of the 
integrity of the tripping circuit by connecting a 
lamp permanently across the relay contacts. As 
long as the lamp is lit the operator knows that 
the tripping circuit is intact. When the relay is 
Operated the contacts short-circuit the lamp, and 
the additional current in the trip coil is sufficient 
to Cause it to operate. 


Detraits or ReLay CoNNEcTIONS SHOULD BE 
CHECKED AT TIME OF INSTALLATION. 


Frequent cases of trouble on directional relays 
are traceable to wrong voltage connections result- 
ig in a wrong phase angle between the current 
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and voltage fluxes in the relay. This matter can 
be simply checked, and should always be checked 
when relays are first installed, by applying a 
single-phase power-factor meter to the relay con- 
nections or by inserting a single-phase wattmeter 
in the relay circuit. At 100% power-factor on 
the line the current in the relay should lead the 
voltage by 30 deg. This can be read directly on 
the power-factor meter and the proper voltage 
leads chosen. Or the same result can be obtained 
by choosing the pair of voltage leads which gives 
a maximum reading on the single-phase watt- 


meter when the load power-factor is lagging. 


The complete connections of any balanced sys- 
tem of relay protection can be tested by short- 
circuiting the secondary of either one of any pair 
of balanced current transformers and opening 
the line outside of the short-circuit. This pro- 
duces a severe unbalance, and the unbalanced cur- 
rent operates the relay and trips the circuit- 
breaker, thus testing all related circuits. This 
should be repeated by ‘successively short-circuit- 
ing the secondary of each of the current trans- 
formers. .The timing of the opening of circuit- 
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Diagram of Relay Protection for Rotary Converters. 


breakers should also be checked periodically. 
Proper adjustment of a circuit-breaker to cause 
it to open in a predetermined time is a matter of 
importance both for the protection of the breaker 
itself and for the proper co-operation of its action 
with that of the relay which actuates it. This is 
particularly true on a system where the relays 
are set with minimum allowable differences in 
time setting. 

Some operating companies prefer to test the 
operation of their relays by duplicating actual 
service conditions. This is done either by im- 
posing an actual short-circuit on the system or 
by simulating short-circuit conditions by the 
manipulation of connected apparatus. 


FRANKLIN INSTITUTE AWARDS GOLD: 
MEDAL TO DR. EMMET. 


The Franklin Institute of the state of Pennsyl- 
vania, Philadelphia, acting through its committee 
on science and arts, has awarded to Dr. W. L. R. 
Emmet, Schenectady, N. Y., its Elliott Cresson 
gold medal in recognition of his notable contribu- 
tions to the art of ship propulsion. 
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Voltage Control of Long-Distance 
Transmission Lines 


Tenth of a Series* of Articles Giving a Review of the Electric Power 
Situation—Use of Line-Drop Compensators—Effect of Electrostatic 
Capacity—Voltage Regulation of Feeders—Influence of Power-Factor 


By ALFRED STILL 


Voitage control and power-factor control on 
alternating-current circuits are closely allied sub- 
jects, but in this article it is proposed to consider 
voltage regulation and control, avoiding unneces- 
sary reference to power-factor control, which 
will be discussed in a subsequent article. 

When the bus-bar pressure is maintained con- 
stant at the generating station the pressure avail- 
able at the distant end of a transmission line will 
vary with the load, and if there are several feed- 
ers of different lengths the pressure drop at full 
load will rarely be the same on all. 

By raising the bus-bar voltage as the load in- 
creases it 1s possible to maintain constant voltage 
at the receiving end of one of the feeders, but 
not on several feeders of different lengths or 
differently loaded. If each feeder were connected 
to its own generator proper regulation in the gen- 
erating station would be possible, but this plan 
would not be economical. Sometimes a group of 
short feeders is connected to one set of bus-bars, 
while the longer feeders are grouped onto another 
set of bus-bars, and the voltage will not then be 
the same on the two sets of bus-bars; but this 
method also has fairly obvious objections. It is 
generally necessary to provide voltage regulation 
on individual feeders. 


VOLTAGE REGULATION ON STATION Bus-Bars. 


The voltage regulation in the power station may 
be done by hand or by means of automatic regu- 
lators. In this country the Tirrill automatic regu- 
lator is much used and has proved very satisfac- 
tory, while in Europe the Thury regulators ap- 
pear to be favored. 

In the Tirrill regulator a system of relays and 
contact-making devices automatically cuts out the 
whole or a portion of the field rheostat when the 
voltage falls below the lower limit for which the 
apparatus is set. This causes a momentary in- 
crease of the field strength which is checked as 
soon as the voltage reaches the predetermined 
upper limit. The action is rapid, and, under nor- 
mal operating conditions, the contact-making 
device moves so quickly that it appears to be 
simply vibrating between the open and closed 
positions. By this means an almost constant 
voltage is maintained at the bus-bars. The arcing 
at the contacts is practically eliminated by shunt- 
ing the exciter rheostat with a condenser of suit- 
able capacity. 

In the Thury regulator an independent motor 
actuates the multiple-contact switch of the gen- 

*Preceding articles in this series appeared in the July 
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Nov. 6 and Nov. 20 issues of Electrical Review. 


erator field rheostat, cutting in and out resistance 
as the switch arm is moved in one direction or 
the other. The direction of motion is controlled 
by means of an electromagnetic balance through 
a rocking arm suitably connected by tappets and 
pawls to the wheel which operates the regulating 
switch. The action of this regulator is not quite 
so rapid as the Tirrill regulator, but it is suffi- 
ciently fast to give good service. The switch 


arm usually can travel over the complete range 


lNigh- Tension Bus Bars 


from maximum to minimum shunt resistance in 
about a quarter of a minute. The Thury regu- 
lator does not depend upon electrical make-and- 
break contacts used in the Tirrill regulator. 


Use or Line-DrRop COMPENSATORS. 


It is not always necessary to maintain voltage 
at a constant value on the bus-bars in the gener- 
ating station. Whether hand or automatic regu- 
lation is used, it is always possible to so adjust 
the pressure at the generating end of a transmis- 
sion line that it shall remain constant at the dis- 
tant end of the line where the energy is delivered. 
Obviously, if two or more feeders are connected 
to common bus-bars and the line drop is not the 
same in all, the best that can be done with bus- 
bar voltage regulation is to aim at maintaining a 
pressure which will best suit the average of the 
group of feeders. 

The function of a line-drop compensator is to 
provide resistance and reactance in the potential 
leads to the voltmeter or to the regulator relay 
coils which will so reduce the voltage as to corre- 
spond with the pressure at the receiving end of 
the line in connection with which the device is to 
be used. In this manner a voltmeter in the gen- 
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erating station may be made to indicate the volt- 
age at the distant end of a long line without the 
necessity of bringing pilot wires all the way back 
from the place where it is desired to know the 
line pressure. 

The voltmeter, as seen in Fig. 1, 1s not con- 
nected directly across the terminal of the poten- 
tial transformer, but in series with a resistance 
and reactance which are so connected and may 
be so adjusted that they will reduce the reading 
on the voltmeter by an amount depending upon 
the current and proportional to the impedance 
drop in the feeder. The diagram is self-explan- 
atory. 


EFFECT OF ELECTROSTATIC CAPACITY ON LINE 
REGULATION. 


In the diagram, Fig. 2, the pressure at the re- 
ceiving end of the line is represented by the vector 
OB, while OA, drawn at right angles to OB—in 
the forward direction—is the capacity current. It 


A 


Fig. 2. 


is assumed that the load is entirely disconnected 
and the current J is the total current on the line. 
The voltage component required at the gener- 
ating end to overcome the ohmic resistance is OR, 
or BC, in phase with J, and the component re- 
quired to balance the e.m.f. of self-induction 1s 
CD, drawn go deg. in advance of OA. The pres- 
sure required at generating end 1s OD, which may 
be smaller than OB. It is true that the capacity 
has been assumed to be concentrated at the re- 
ceiving end of the line; but with distributed 
capacity the same effect of a rise in pressure as 
the distance from generating end increases will 
occur. It will be seen that this is due to the 
e.m.f. of self-induction of the charging current 
being in phase with the impressed voltage. If the 
lines were without inductance there could be no 
pressure rise. 

The effect of capacity on the line when the 
distant end is closed on the load will depend upon 
the amount and nature of the load. If the load is 
heavy and largely inductive, the current put into 
the line at the generating end will be less than the 
load current, and the Z?R losses will therefore be 
smaller than 1f the line were without capacity. 

It is because of this peculiar effect of capacity 
on transmission-line voltage that a distinction 
must be made between the terms “line regulation” 
and “line drop.” 

The percentage drop of pressure on a trans- 
mission line may be defined as the difference be- 
tween the sending-end and receiving-end pres- 
sures expressed as a percentage of the receiving- 
end pressure. Thus, 

V—E 


Percentage pressure drop = X 100, 


and this is the same as the regulation when the 
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capacity current is so small as to be negligible. 
When the capacity current is appreciable it will 
cause the voltage of the unloaded line to be great- 
er at the receiving than at the generating end, and 
since the regulation is defined as the change of 
pressure at the receiving end when the load is 
thrown off (the supply voltage remaining con- 
stant), the regulation of a long high-voltage 
transmission line will usually be greater than 
the pressure drop. 7 

The pressure rise at the end of a long unloaded 
overhead transmission line does not depend upon 
the size or spacing of the wires. It may be cal- 
culated by means of the following formula: 


Percentage pressure rise due to capacity and in- 
ductance of overhead line = 1.14 f*L? X 107 


where L is the length of the line in miles. The 
percentage regulation of a transmission line, on 
the sine wave assumption, is therefore equal to 
percentage line drop + 1.14 f?L? X 107, but the 
last term is negligible unless the distance of trans- 
mission L is great. The formula takes no ac- 


- count of the ohmic resistance of the line, but its 


effect is usually negligible. 
VOLTAGE REGULATION ON FEEDERS. 


When a number of circuits are all supplied 
from the same generator or group of generators 
feeding into a common set of station bus-bars, 
the pressures at the distant ends of the circuits 
may be very different unless independent regula- 
tion of each individual circuit is provided. 

The best place to install apparatus for main- 
taining constant voltage is usually where constant 
pressure is required, although it is quite feasible 
to provide feeder regulators at the generating sta- 
tion end of the line. Fig. 3 shows a transformer 
connected as a voltage “booster” on a single- 
phase circuit. The winding with relatively few 
turns is connected in series with the feeder while 
the other winding is connected as a shunt across 
the two conductors. The added voltage will 
therefore be proportional to the line voltage at 
the receiving end and practically independent of 
the current or load. Since the drop in the feeder 
increases with the load, it is‘usually desirable to 
add more volts at times of heavy load than at 
light load, and this may be done by providing 
tappings on the transformer coils and connecting 
these to a switch whereby the transforming ratio 
of the apparatus may be varied. In order to sub- 
tract instead of add volts to the line pressure, it 
is merely necessary to reverse the connections of 
one of the transformer windings. The dial switch 
used for cutting in or out sections of the winding 
may be operated by hand or automatically. It 
must be so constructed that sections of the wind- 
ing are not short-circuited when the switch arm 
moves from contact to contact, neither must a 
break in the circuit occur. The ‘construction of 
such a switch is somewhat similar to that of the 
switches used for varying the number of end cells 
in a storage battery. The automatic regulation 
may be with the Thury or Tirrill regulator. 


INDUCTION TYPE OF FEEDER REGULATOR. 


Regulators with switch control are not usually 
desirable on high-pressure circuits. The induc- 
tion regulator has the advantage thatthe second- 
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ary voltage is varied not by cutting in or out sec- 
tions of the windings but by changing the amount 
of magnetic flux which links with the secondary 
circuit of a transformer provided with a movable 
iron core. If the secondary winding is placed in 


Feeder Lard 
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Fig. 3. 


the slots of a laminated cylindrical iron core simi- 

lar to the armature core of an induction motor, 
and if the primary winding is in the slots of a 
ring core surrounding the secondary windings, 
it will readily be seen that an angular displace- 
ment of the one core relative to the other will 
cause the flux linking with the primary to inclose 
more or fewer of the secondary turns, with the 
result that the voltage induced in the secondary 
winding will be varied. This ts the principle on 
which induction regulators are constructed. They 
are made for use on single-phase or polyphase 
circuits, being cooled by air, oil or circulating 
water, depending upon their output and other 
factors of design. 

Induction regulators have recently been built 
in very large sizes. As an example, the Phila- 
delphia Electric Co. desired to provide 9% regu- 
lation on its three-phase transmission lines be- 
tween Philadelphia and Chester, Pa. The line 
pressure is 13,200 volts with a frequency of 60 
cycles, the maximum line current being 830 am- 
peres. The regulator must provide about 1200 
volts at its secondary terminals, and the required 
output is therefore y3 X 1200 X 830 X I0? = 
1720 kv-a. ‘These regulators, as actually con 
structed, are oil-cooled and arranged for outdoor 
operation, the motor and gear for rotating the 


movable core being protected from the weather by 


suitable iron covers. 


Erreer or Boosting VOLTAGE AT [NTERMEDIATE 
POINTS ON A TRANSMISSION LINE. 


If a long transmission line, insulated for a 
maximum working pressure of, say, 100,000 
volts, can be operafed as a 100,000-volt line at all 
times through its entire length, it will be more 
efficient than if only a portion of it 1s working as 
a 100,000-volt transmission while portions far- 
ther from the generating end are working at, say, 
80.000 volts. By installing boosters along the 
line to maintain the pressure at or near the maxi- 
mum working value, whatever the load may be. 
economies may frequently be effected. It is true 
that the energy put into the line at intermediate 
points cannot be cheaper—and, indeed. 1s usually 
more costly—than the energy supplied to the line 
at the generating end; but the booster system 
allows of the pressure being kept up all along the 
line, thus effecting economy provided always 
that the losses in the boosters themselves, their 
maintenance, and the necessary allowances for 
interest and depreciation do not counter-balance 
the saving. 

h is not proposed to discuss this matter fur- 
ther at present, because, by power-factor control, 
the same end may be attained as by inserting 
variable ratio transformers of the types which 
have been described. The important question of 
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power-factor control will be taken up in a suc- 
ceeding article. The reason why power-factor 
has an effect on the line drop will, however, be 
very briefly explained before concluding this 
article. 


EFFECT OF POWER-FACTOR AND PowWER-FAcToR 
VARIATION ON LINE Drop. 


Let OB in Fig. 4 stand for the voltage E on 
the load at the receiving end of a long transmis- 
sion line; then if OA is the load current /, the 
power delivered at the distant end of the line is 
I:lcos@ if the system is single-phase, or 


\/3 El cos 6 if it is three-phase. The angle 6 or 
BOA must be such that cos ô is equal to the pow- 
er-factor of the load. Assume these quantities to 
remain unchanged, but consider the effect upon 
the voltage V at the generating end of the line 
when the power-factor of the line is changed. 
This may be done by connecting condensers of 
over-excited synchronous machines across the 
line and thus varying the amount of the charging 
current. 

In the first place, if the capacity current is ON 
(drawn at right angles, in advance, of OB), the 
total current in the line is OM and the necessary 
generating and voltage I 1s OD. obtained by 
adding to OB the resistance drop BC, and the in- 
ductive drop CD drawn respectively parallel to 
and at right angles to OM. 

In the second place, if the capacity between the 
lines is increased so that the charging current 
component is OV’, the total line current will be 
OM, and the necessary voltage at generating end 
will be OD’, which is seen to be appreciably less 
than OD, The power-factor at the generating 
end is cos? in the first case and cos %’ in the 
second case, but the chief reason for the line drop 


Fig. 4. 


OD-OB of the small-capacity line being greater 
than OD’—OB of the large capacity line is the 
phase relation of the inductive drop (DC and 
D'C’) which causes this quantity to be of less 
importance in the second case than in the first. 
This suggests a means of controlling the voltage 
at the receiving end of a transmission line by pur- 
posely increasing the capacity between conductors 
and so causing the capacity current to control the 
pressure drop, not by appreciably reducing the 
amount of the inductive drop. but bv altering its 
phase relatively to the load voltage in a manner 
suitable to the case. 

This matter will be discussed further in a suc- 
ceeding article which will deal mainly with power- 
factor control. 
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Central Stations for Radio Com- 
munication 


Points of Similiarity Between Electric Power Engineering and 
Modern Radio Engineering Brought Out at Joint Meeting of 
Institute of Radio Engineers and New York Electrical Society 


By E. F. W. ALEXANDERSON 
Chief Engineer, Radio Corp. of America. 


Wireless achievements are often referred to 
as belonging in the realm of mystery, and it is 
indeed remarkable that we are now able to speak 
with a voice that carries through empty space 
across the oceans. Whenever knowledge con- 
quers a new force of nature for the use of hu- 
manity it ceases to be a mystery, but the pursuit 
of this knowledge makes an even greater appeal 
to the imagination. 

The development of the steam engine was a 
triumph of the engineering art of the last cen- 
tury, but it was not the engine itself but the 
steamship and the locomotive that interested 
humanity. The telephone and telegraph cables, 
no less than the steam engine, have introduced a 
new era in human affairs. They have, to a de- 
gree, conquered space and time, but only with 
certain serious limitations. 


RADIO COMMUNICATION INDEPENDENT OF INTER- 


CEPTION. 


An ocean cable runs only from one landing 
place to another, and it can be cut in times of 
war; its use can be censored by its owners and 
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controlled by military and naval power. When, 
on the other hand, you send a radio message it 
reaches all parts of the world. Depending upon 
whether it has been sent in code or in plain lan- 
guage, it may be a confidential private message 
or a press message intended for the world at 
large, but nobody can prevent the electromag- 
netic waves that carry the message from reaching 
their destination. It is thus not exaggeration to 
say that the emancipation of the human spirit 
that was begun by the invention of the printing 
press has found its fulfilment in radio communi- 
cation. Radio makes the transmission of ideas 
from man to man and from nation to nation 
independent not only of any frail material carrier 
such as a wire, but above all it renders such 
communication independent of brute force that 
might be used to isolate one part of the world 
from another. 

These are the ideal aims which inspire the 
engineers engaged in the development of the radio 
technique. This is also the explanation why 
some of the foremost lawyers, executives, finan- 
ciers, officers and statesmen of this country have 
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View of Long Island, hwii How New York Radio Central Station of Radio Corp. of America Will Appear When 
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found incentive in the human aspects of the radio 
technique to devote a great deal of their time and 
thought to its promotion and development on a 
world-wide scale. 

The interest evidenced by all concerned in this 
subject has become much more serious since it 
has been established that the laws and forces with 
which we are dealing are within the control of 
our knowledge, so that engineers can now pro- 
ceed with the design of a radio-communication 
system with the same deliberate accuracy as in 
the design of an electric power transmission sys- 
tem from a waterfall to a railroad. 


SIMILARITY BETWEEN RapIo AND ELECTRIC 
POWER ENGINEERING. 


The close connection which now exists be- 
tween electric power engineering and modern 
radio engineering can be demonstrated to the 
conclusion that the development of the central 
station for radio communication is as logical and 
inevitable as was the development of the central 
electric power station. The entry of the corpora- 
tion with which I have been connected for the 
last 20 years upon the field of radio communica- 
tion has been a gradual growth and a natural 
consequence of its general activities in power 
engineering. The engineers specializing in alter- 
nating-current technique were in a natural posi- 
tion to take up the problem of designing the 
alternators and transformers needed in the radio 
technique. These differ from the ones used in 
the power technique principally in the fact that 
the number of alternations per second is about 
1000 times as great. This speeding up of the 
performance 1000 times involved many new prob- 
lems, but the most remarkable fact to record is 
that the generally established principles of the 
alternating-current power technique could be ap- 
phed to the radio technique almost without 
change. It meant that the magnetic properties 
of iron which had been reduced to an exact 
science by Steinmetz 30 years ago had to be 
studied again at radio frequencies, but it was 
found that the Steinmetz laws of hysteresis, eddy 
currents and skin effect were as accurate at 
200,000 cycles per second as at 25 cycles. 

It was furthermore found that the established 
conceptions of phase displacement, power-factor, 
and leading and lagging currents were as appli- 
cable and useful in the high-frequency as in the 
low-frequency technique. 

It is true that radically different methods had 
to be devised for measuring power-factors of a 
fraction of 1% from the methods used for meas- 
uring power-factors of 50 to 100%, but the new 
methods of investigation verified the well-known 
principles. 


PROBLEMS OF GENERATING ALTERNATING CUR- 
RENT FOR RADIO TRANSMISSION. 


The starting point of this development work 
was the time when Fessenden brought to the 
General Electric Co. the problem of generating 
alternating currents for radio transmission. In 
doing so Fessenden realized that a practical solu- 
tion of this problem could be worked out only by 
an organization of specialists. 


Some of the problems that presented them- 


selves in the evolution of the radio power plant 
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were: The design of a dynamoelectric machine 
or alternator generating electric power in the 
form of alternating currents of frequencies 1000 
times as great as those used for motors and 
lamps; the development of magnetic amplifying 
devices capable of translating telephone and tele- 
graph currents into corresponding modulations 
of the high-frequency energy flowing from the 
power plant into the radiating antenna; the de- 
velopment of a regulator so sensitive as to hold 
the speed of an ordinary induction motor constant 
within a few hundredths of 1%, this being neces- 
sary in order to maintain the proper phase rela- 
tions in a load circuit working at one-third ot 
1% power-factor ; improvement of the tuning ot 
the antenna so as.to transform as large a part as 
possible of the generated energy into electro- 
magnetic waves. 

The realization of Fessenden’s vision, the radio 
power plant of today, became thus the result of 
the combined effort of leading electrical and 
mechanical engineers. Among these, it 1s suffi- 
cient to mention W. L. R. Emmet, the creator of 
the giant electric power stations of today. The 


radio power plant which resulted from this was 


shown to Marconi during a visit to Schenectady, 
and because of his interest in its performance it 
was transferred to the Marconi radio station in 
New Brunswick. 

Here we had arrived at a point where two 
schools of engineering pursuing different aims 
with widely different modes of thought had been 
brought before a common problem. The one had 
been thinking in terms of power-factor kilowatts 
and phase displacement, and the other in terms 
of wave-length decrements and tuning. 

A third school of knowledge was at that time 
brought into contact with this technique and 
added new impetus to it. As soon as such scien- 
tists as Coolidge and Langmuir began to study 
the remarkable little device invented by Lee de 
Forest and known as the audion, the foundation 
was laid for the vacuum-tube technique which has 
so profoundly influenced the art of radio com- 
munication. 


ANALOGY TO EXPLAIN TRANSMISSION BY MEANS 
OF RADIO. 


These scientists tell us that electricity is ‘not 
the mysterious power fluid that we may have 
imagined flowing smoothly in our wires, but 
miniature planets or comets of condensed material 
electricity of definite charge and mass shooting 
across a miniature universe inside of a glass bulb 
and following orbits that can be calculated as 
accurately as the orbits of the stars. 

Keeping in mind the origin of the modern art 
of radio communication in these three widely 
separate realms of knowledge, power engineering 
and electro physics, we may now proceed to ex- 
amine the essential parts. We find then, first, a 
modern electric power plant working at high fre- 
quency ; second, a network of wires a mile long. 
supported on tall masts, and third, on the oppo- 
site side of the ocean a little glass bulb full of 
shooting stars. The question is: what does really 
happen? 

Does the electricity generated by our alter- 
nator emanate from the antenna and flow in an 
undulating stream through the air or through the 
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Installation of Two-Unit Radio Station Using 200-Kw. High-Frequency Alternators. 


water or through both? If we search for it in 
an aeroplane, we find it, and if we submerge 
ourselves in a submarine and search for it, we 
find it, and yet we are told it is not so. 

Does the little electron, as an individual, take 
a leap off the aerial wires and after devious paths 
find its home in the glass bulb on the other side 
of the ocean? We are also told that it does not. 

If I knew what really does happen, and should 
try to tell you, then sooner or later somebody 
would claim that I was altogether mistaken. 
Therefore, I will only try to tell you how | 
imagine that it happens, wondering if any of you 
will see the same mental picture of the process 
that I see. ‘ 

We were once told by the physicists that all 
space was filled by a fine substance that was 
called ether, and that the light and heat that 
radiated from the sun was a wave motion in the 
ether. The physicists now tell us that there is 
no ether, but still they say that light is a wave 
motion. Be this as it may, for the purposes of 
visualizing what takes place in radio transmis- 
sion, it is convenient to cling to the theory of the 
ether. 

We are familiar with other forms of wave 
motion—the air waves that carry sound to our 
ears and the water waves on the ocean. Thus 
the carrier of the radiated electric energy must 
not be likened to the flowing stream of water, or 
to the wind or to a bullet shot from a gun, but 
likened to a wave in a uniform medium where 
each particle of the medium oscillates around a 
stationary base line while the wave rolls forward. 


DISTANCE OF COMMUNICATION DEPENDS UPON 
Wave LENGTH USED. 


The distance that a wave can travel before it 
fades out is proportional to its length. We may 
therefore introduce the idea of wave length, 
which is the distance from the crest of one wave 
to the next. The long swells of the ocean travel 
for hundreds of miles, whereas a pebble dropped 
on a still surface of water produces a ripple that 
fades away in a short distance. 


In radio communication it has been observed 
that the distance over which reliable communica- 
tion can be maintained is about 500 times the 
length of the ether wave that is used. l: may 
be more than a coincidence that the distance to 
which a sound wave travels in air, and a wave on 
the surface of water will travel before it fades out 
is also about 500 wave lengths. The average 
wave length of sound of spoken words is about 
1 ft., and we know that if we speak loud our 
voices will carry a distance of about 500 ft. The 
exceptions to this rule that will occur to anybody 
are also significant. We know what distances 
voices will carry over a lake in a quiet evening. 
We also know what extraordinary distances radio 
signals will carry sometimes on a quiet night. 
These are exceptions that prove the rule and the 
rule refers only to reliable communication under 
normal conditions. 

A radio transmitting system is designed for 
the purpose of producing waves in the ether 
which we call electromagnetic waves, and for 
controlling. the rate at which the waves are pro- 
duced, in such a way that a train of successive 
waves will carry the meaning of articulate speech 
or telegraphic code. If we wish to send a mes- 
sage a long distance, we must select a long wave. 
The distance to Europe is 5000 kilometers. If 
this distance 1s to be bridged by 500 wave lengths, 
each wave length must be at least 10 km. (6 mi.) 
or, as it 1s usually expressed, a wave length of 
10.000 m. A 

We can produce water waves by rocking a 
boat. If we rock a canoe we get a short wave, 
but if we rock a larger boat we get a corre- 
spondingly longer wave. To rock the boat re- 
quires energy. but in order to produce a wave of 
suitable length, the energy must act through an 
intermediate member which has suitable size and 
proportions. 

In radio transmission the energy is furnished 
by the high-frequency power plant, but in order 
to transform this energy into waves there is re- 
quired the intermediate member which makes 
contacts with a large volume W atots] SN 
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which carries the wave motion. This medium is 
the ether and corresponds to the water or the 
air in the more familiar forms of wave motion. 
The member that transfers the energy to the 
ether is the antenna. The waves used for trans- 
atlantic communication are as a matter of fact 
10,000 meters or more in length. The antenna 
corresponds to the hull of the rocking boat or the 
sounding board of the piano. 

The analogy with water waves may be car- 
ried still further. The wave is a successive dis- 
placement of the medium, and the initial dis- 
placement produced by the member acting upon 
the medium is proportioned to its volume. The 
water displacement of the boat corresponds to 
the effective volume of the antenna. The maxi- 
mum voltage at which the antenna can be oper- 
ated corresponds to the maximum angle to which 
the boat may be rocked before it ships water. 
This is the voltage at which the surrounding air 
breaks down under the electrostatic pressure. In 
electrical units the displacement in the ether is 
expressed in ampere-meters. This is really a 
measure of volume as is apparent from the con- 
sideration that the amperes of charging current at 
the limiting voltage is proportional to the two 
horizontal dimensions. The third dimension, or 
the height, appears directly in the pom and is 
expressed in meters. 


ETHER DISPLACEMENT NEW Basis FOR DESIGN 
or ANTENNA. 


The height of the antenna is the most expensive 
of the three dimensions by which we may create 
electric displacement in the ether. The tendency 
in stations designed for greatest economy is there- 
fore towards structures of moderate height and 
great length, whereas, the tendency in the past, 
when dynamic efficiency was the principal consid- 
eration, was towards towers of great height. The 
unit of performance on the old basis was kilo- 
watts consumed by the antenna. The unit on the 
new basis is ether displacement. This modern 
measure of antenna radiating capacity is the num- 
ber of ampere-meters of ether displacement that 
can be produced at the voltage which is limited 
by the breakdown of the air. 

The antennas of the stations of New Bruns- 
wick and Marion which are now used in trans- 
atlantic service are each 1 mi. long. In the new 
‘radio central station which is being built by the 
Radio Corp. on Long Island there will be Io or 
12 antennas, each 1.25 mi. long. This station is 
intended to communicate efficiently with all parts 
of the world. When very long distances are to 
be spanned correspondingly long waves will be 
used. For efficient transmission of these long 
powerful waves an antenna will be needed that 
makes contact with a large volume of ether. This 
will be accomplished by combining several of 
these antennas into one unit. At other times the 
same antennas will be used for the simultaneous 
transmission of several messages over shorter 
distances. 

The shifting of radiation power which has been 
referred to is made possible by the use of the 
multiple tuned antenna. The New Brunswick 
and Marion antennas are now tuned so that each 
acts as six single antennas operating in multiple. 

When two such antenna groups are connected 
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in multiple the resistance loss is reduced one- 
half. Hence the efficiency of the antenna is in- 
creased so that a given power produces more 
radiation. Still more important is, however, the 
fact that more power may be utilized at this in- 
creased efficiency, and so the net result is that the 
amplitude of the radiated wave is doubled, which 
means that four times as much energy 1s radiated. 

The economical factors that point to the radio 
central station as the practical solution of the 


„problem of long-distance communication are 


practically the same as those that created the 
central electric power station. Broadly speaking, 
they provide for the utilization of the plant in- 
vestment and operating force to the utmost by 
shifting the equipment from one service to an- 
other and combining it to meet various demands. 


First GREAT CENTRAL RADIO STATION INSTALLED 
Near New York City. _ 


New York is a natural communication center 
and the service must extend to Europe, South 
America and westward. Another radio central 


fe 


pape TTT Eo 


fs 


Antenna Corbination for New York Radh Central Station. 


station at Hawaii is being equipped to serve as 
a relay for all points on the other side of the 
Pacific Ocean. 

While it is winter on the northern hemisphere. 
the radiating power to Europe can be much re- 
duced, but this is the season when the South 
.\merican traffic requires a maximum radiation 
because of summer conditions then existing on 
the southern hemisphere. The New York radio 
central station can then divert some of its radiat- 
ing power from the European to the South Amer- 
ican circuits, 

The realization of the transatlantic telephone 
for commercial purposes is another object of the 
radio central installation. The transatlantic tele- 
phone will, no doubt, be a luxury for some time to 
come. The radiation intensity needed for telephony 
is much greater than for telegraphy, and a plant 
designed purely for telephony might prove pro- 
hibitively expensive. However, the flexibility of 
the radio central, where any number of antennas 
can be combined when desired to produce a more 
efficient radiation, will make an extra powerful 
transmitter available when needed, while the 
plant may be used in a more economical way at 
other times for telegraphy. 
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Direct-Current Motors and Con- 
trol Equipment 


Second ofa Series of Articles on Principles and Applications of 
Motor-Control Apparatus — Types of Direct-Current Motors 
—Characteristic Curves — Installation and Service Conditions 


By G. J. KIRKGASSER and E. W. SEEGER 


General.—In order to select the proper elec- 
trical equipment for any motor-driven installa- 
tion it is necessary to know the characteristics of 
the different types of motors as well as the differ- 
ent kinds of controllers. The type of motor re- 
quired depends upon the machine to which it is 
connected and the work to be done. The design 
of the controller is in some cases affected by the 
type of motor selected. In the following discus- 
sion it is assumed that the reader is familiar with 
direct-current motors. The operating character- 
istics of the different types will merely be pointed 
out without any attempt to explain the theory of 
operation. 

There are three types of direct-current motors 
in general use—shunt, series and compound. The 
armature connections are the same for all types, 
but the field windings are different. Practically 
all direct-current motors are started with resist- 
ance in series with the armature, and this resist- 
ance is cut out step by step as the motor accel- 
erates. Ifthe motor has a shunt field the connec- 
tions are usually arranged to give full field 
strength during starting. 

Shunt Motors.—The connections of a shunt 
motor are shown in Fig. 5. The field winding 
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Fig. 5. 


Shunt-wound motor with across-the-line type of dia 
gram shown below. 


consists Of many turns of fine wire and is con- 
nected directly across the line. The excitation, 
therefore, is constant, and, as the speed depends 
on the field strength, the speed is practically con- 


stant for all loads. For this reason the shunt 
motor is generally used on line shafts and similar 
drives where constant speed is desirable. 

The speed of a shunt motor may be varied by 
inserting resistance in either the armature or field 
circuits. If external resistance is placed in the 
armature circuit there will be a drop in voltage 
across the resistance, thereby reducing the volt- 
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Fig. 6. 


Series-wound motor with across-the-line type of dia- 
gram shown below. 


age across the armature. As the speed of the 
motor is almost directly proportional to the coun- 
ter e.m.f. generated by the motor it will slow 
down as resistance is placed in the armature cir- 
cuit. The speed can also be varied by increasing 
or decreasing the resistance in the field circuit. 
The explanation of this action is that when the 
armature is directly across the line the line volt- 
age must be practically balanced by the counter 
e.m.f. generated by the motor. If the field is 
weakened it will therefore be necessary for the 
armature to revolve faster in order to generate 
the necessary counter e.m.f. 

Series Motors.— The connections of a series 
motor are shown in Fig. 6. The field winding in 
this case consists of a comparatively small num- 
ber of turns of large wire and the full motor cur- 
rent is carried through the windings. As the 
speed of a motor depends on the field strength, 
the speed of the series motor varies with the 
load, running slow on heavy loads and faster on 
light loads. At no load the motor will overspeed, 
and for this reason the series motor should never 
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be used to drive any machine where the load is 
liable to be entirely disconnected. Series motors 
find their widest application on street cars, cranes, 
fans, etc., where the load is always connected to 
the motor. The speed can be regulated by in- 
serting resistance in the motor circuit. 
Compound Motors.—The connections of a 
compound-wound motor are shown in Fig. 7. 
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Compound-wound motor with across-the-line type of 
diagram shown below. 


This motor has both shunt and series field wind- 
ings. There are two types of compound-wound 
motors—cumulative and differential. In the dif- 
ferential compound-wound motor the series field 
opposes the shunt field, and the motor speeds up 
as the load increases. This type is not common, 
the cumulative compound-wound motor being the 
type generally used. The effect of the field coils 
is accumulative, and for this reason the motor 
speed decreases as the load increases. The speed 
of a compound-wound motor can be regulated 
by inserting resistance in either the armature or 
shunt-field circuits. 
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Fig. 8. 
Compound-wound motor with interpoles, with acrosse- 
the-line type of diagram shown beiow. 
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Interpole Motors.—A great many motors 
are supplied with an additional winding connect- 
ed in series with the armature. This winding is 
placed on intermediate poles, as shown in Fig. 8, 
and is known as an interpole winding. It is used 
to balance armature reaction, and in this way re- 
duces commutator trouble, The additional winding 
is not usually necessary on non-reversible ma- 
chines because it is possible to shift the brushes 
and so prevent sparking. On reversible machines, 
however, and on non-reversible machines with a 
wide range in speed, interpole windings are de- 
sirable. 

Motor Characteristics.—Fig. 9 shows the dif- 
ference in characteristics of the shunt, series and 


Re 
ae SAI | 


-Ag 


NTa 


Fey fer Mn. 


IUS 


Lhs AL LIL ER 


Armature Current 
Fig. 9. 


Curves showing difference in characteristics of shunt, 
series and compound motors. 


compound motors. The upper curves are plotted 
between current and speed. It will be noted that 
the speed of the shunt motor is practically con- 
stant between no load and full load; while the 
speed of the series motor decreases rapidly as the 
load increases. The compound-motor curve is, 
of course, between the other two, and the exact 
position of this curve depends on the amount 
of compounding. If the series field is strong 
compared to the shunt the curve will approach 
that of the series motor, while if the shunt field 
is stronger the curve will be more nearly like that 
of the shunt motor. 

Reversing of Direct-Current Motors.— 
Changing the direction of rotation of a direct- 
current motor may be accomplished by reversing 
either the armature or field connections, but the 
usual method is to change those of the armature 
rather than those of the field. On a compound- 
wound machine it would be necessary in reversiag 
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the field to interchange both the series and shuni 
winding connections, which is, of course, more 
complicated than reversing the armature con- 
nections. If the motor has an interpole winding 
it should be included in the armature circuit when 
reversals are made. 

Installation Conditions.— The standard open- 
type motor will give satisfactory results on the 
majority of installations. There are some in- 
stances, however, where special types of motors 


Fig. 10. 
A standard general-purpose motor driving a fan. Speed 
regulators are rmounted on the wall for controlling two 


of these motors, and have circuit-breakers in place of 
fuses for overload protection. 


are required. In extremely dusty places a great 
deal of commutator trouble is sometimes expe- 
rienced, and in these cases an inclosed motor 
should be used, or a protective housing provided 
if a standard motor is installed. Inclosed motors 
should also be used when the motor may be ex- 
posed to the weather. Railway motors and mo- 
tors on outdoor cranes are protected in this way. 
In many cases it is possible to use an open-type 
motor and build a protective housing around it. 

If a motor is to be installed in a place where 
the temperature is higher than normal it is 
usually best to use one larger than that actually 
required by the load. There is then less danger 
of injuring the insulation. 

Service Conditions.— There are several types 
of motors on the market at the present time for 
different classes of service. 


-Fig. 11. 


A 25-hp., 220-volt, 600-r.p.m., mill-type motor, with 
series and shunt field windings, made by the Crocker- 
Wheeler Co. 
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The standard general-purpose motor is used 
for pumps, fans, line shafts, etc. Fig. 10 is an 
example of this type of motor. 

A special line of motors has been developed for 
steel-mill work, where the operating conditions 
are extremely severe. These motors are continu- 
ally started, stopped and reversed, and in addition 
are usually handled by operators without any 
knowledge of motors. For this class of service 
the main requirements are ruggedness and re- 
liability. Fig. 11 shows the type of motors used 
for this service. 

It has also been found necessary to design spe- 
cial motors for elevators, Fig. 3* showing one of 
this type. The majority of these motors are com- 
pound wound in order to obtain a high starting 
torque and quick acceleration. The series winding 
is short-circuited when the motor is up to speed 
to prevent overspeeding with an overhauling load. 
With a compound-wound motor the torque builds 
up so rapidly that an unpleasant jerk is often felt 
in the car, and the recent tendency in design for 
high-speed passenger-elevator service has been 
toward the shunt-wound motor. 

The motor shown in Fig. 12 is another ex- 
ample of a machine designed to meet special 


Fig. 12. 


Motor provided with ‘ong armature of small diameter 
to reduce the flywheel action; especially made for serv- 
ice requiring frequent reversal, as on planers ‘The mo- 
tor shown is of a type manufactured by the Electro Dy- 
namic Co. 
service conditions. This motor was built espe- 
cially for planer service, and a long, small- 
diameter armature is used to reduce the flywheel 
action and enable comparatively quick reversals 


(To Be Continued.) 


DECISION ON DISTRIBUTING COM- 


PANY’S RATES. 


The Public Service Commission of Pennsyl- 
vania has handed down a decision in a case 
brought by the Pine Grove Electric Light, Heat 
& Power Co. for permission to amend its tariffs. 
The company purchases its power and operates 
local distributing lines. In asking for additional 
information relative to costs the commission says 
that the “practice of advancing rates by a dis- 
tributing company is wrong in theory and that 
utilities which happen to be consumers cannot 
pass along burdens to their patrons without ex- 
ercising ordinary business precautions.” 


* Refer to page 836, Nov. 27 issue of Electrical Review. 
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Recording Meters in Steel-Mill 
Equipment Testing 


Suitability of Motors and Control Equipment for Given Services De- 
termined by Analysis of Meter Chart Records—Actual Operating 
Conditions Checked and Recorded Continously by Use of Meters 


By R. N. VINING 


Steel working involves the application of heat 
and power. Heat is applied to prepare the steel. 
and power is required to work and handle it. In 
the more modern mills the application of power 
to the varied requirements of rolling and manipu- 
lating is performed through the medium of the 
electric motor. 

The work required of steel-mill machinery is 
quite varied in character, the processes involved 
being those of lifting, lowering, transfer, twist- 
ing, turning and combinations of many motions. 
Mechanisms must perform the work of human 
hands, and a machine must translate the quick 
manipulation of its master into the responsive 
movements of tons of material. Operations are 
accomplished by using gears, racks, screws, 


cranks, levers, cams and various other devices. | 


The load imposed on driving motors may be due 
to a direct lift against the action of gravity, it 
may be work in overcoming friction, or the iner- 
tia load may require a large portion of the avail- 
able power. The load generally varies consider- 
ably during the cycle of operation. In lowering 
the ladles the load is overhauling and requires a 
. restraining torque against the action of gravity. 
Machinery driven at rapidly varying speeds, or 
rapid reversals in direction, requires some form 
of braking, generally, to overcome the inertia of 
the parts. 


STEEL- MILL Loaps DIFFER FROM OTHER TYPES. 


The general character of the drives differ 
widely from the more common industrial drives 
requiring continuously running or constant-speed 
motors. Variations of power input and speed 
are quite pronounced on many of the steel-muill 
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drives. The machines are not only of the indi- 
vidually driven type, but in many cases a number 
of motors are used to drive the separate mechan- 
isms of the same machine. Separate parts of a 
given machine must operate in unison, and the 
machine must perform its function in step with 
the other apparatus in the mill. The time to 
accomplish a given operation is of paramount 
importance. This does not necessarily mean that 
all apparatus must be geared up for the highest 
speed obtainable, there being a limit to speed in 
all operations. Short distances of travel with 
accurate stops require lower operating speeds 
than longer travels of mechanisms acting simply 
as a carrier. There is also a velocity limit which 
cannot be exceeded without destructive results to 
the machinery, or a loss of traction of steel on 
the rollers. There is also a speed limit imposed 
in the interest of safety of operation. 


Tests REQUIRED TO DETERMINE ACTUAL OPER- 
ATING CONDIIONS. 


Steel-mill machines require rugged driving 
motors which will operate under severe service 
conditions. Motors must be capable of supply- 
ing heavy torques to rapidly accelerate or retard 
the apparatus. The control is generally of the 
full-magnetic type manipulated for direction of 
operation or selective-speed points by the oper- 
ation of a master switch. In order to produce 
smooth and economical operation much attention 
must be given to the selection of the driving mo- 
tors, the gear ratio and the motor control. Even 
if the most advantageous drive and control has 
been specified and installed, the success of the 
operation depends largely on the adjustments of 


Fig. 1—Reccrding Meter Chart Showing Effects of an Armature Shunt on Heavily Compounded or Series Motor Oper- 
ating a Crank Drive. 
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Fig. 2—Recording Meter Chart Showing Effect of an Armature Shunt on | Operation of Motor Driving an ingot Buggy.. 


the equipment and particularly upon the adjust- 
ments of the automatic features of control. 

Points in connection with the design and oper- 
ation of the drive can best be determined by 
making tests of the driving motors. The re- 
cording meter is best adapted to this line of work 
since an indicating meter will fluctuate too rap- 
idly to permit taking readings of most of these 
drives. Then, too, the element of time is re- 
corded in measurements taken by the recording 
meter. It may be desired to obtain the total 
time required to complete a given cycle, or to 
accelerate, retard or reverse the apparatus to- 
gether with the motor torque applied. 

An actual record taken of a given motor will 
not only record the starting peak, the time to get 
up speed, the load current and braking loads, but 
it will also clearly show the variations occurring 
in actual operation. A record will show the 
manner in which the machine is handled, and 
inching and plugging operations can be picked 
out on the charts. Much comparative data of 
instantaneous values of current, voltage and 
speed can be obtained by making tests with more 
than one meter at a time. Or, in the same man- 
ner, the characteristics of two or more mechan- 
isms can be readily compared by taking simulta- 
neous charts of each drive. 

It is an advantage to use testing equipment 
which is interchangeable. This permits com- 
parative calibrations, not only of the meters, but 
also of the external testing apparatus. If a cer- 
tain type of meter can be used to obtain a large 
variety of data, fewer meters are required. As 
an example of the possibilities of recording me- 
ters in tests of this nature, several charts taken 
with d-c. apparatus have been selected. All 
charts were taken on the same meter. 

The meter used in the tests was a Bristol mil- 
livoltmeter, Model 726. The full range of the 
meter is 100 millivolts, corresponding to the full 
scale deflection. An adjusting screw is provided 
to shift the zero position of the recording pen to 
any position over one-half the range of the chart. 
With the pen set directly on the center, the full- 
scale deflection is 50-0-50 millivolts. The clock 
mechanism is arranged for chart speeds of 1, 
3 Or 6-in. travel per minute, or the same rates per 
hour. The higher speeds are based on most of 
the work here described. 

To obtain current readings an external shunt 
is used, the possible variations in sizes of stand- 


ard shunts adapting the meter for use on capaci- 
ties of sufficient range to include all motors in- 
volved. Unidirectional current flow is measured: 
by adjusting the pen for a zero position at or 
near one edge of the chart, while a reversing 
current requires a pen setting close to the center 
of the chart. The actual position will depend on 
the magnitude of the fluctuations. To use the 
meter as a recording volt meter a suitable multi- 
plier is required having a ratio to produce the 
desired defiction on the chart. Either a continu- 
ous or reversing polarity may be recorded by 
shifting the pen. Speed readings are recorded 
by using a magneto and multiplier in connection 
with the recording meter. The magneto has a 
straight-line voltage-speed characteristic so that 
for any given speed of the magneto a definite 
deflection is obtained on the chart. The mag- 
neto may be driven from the motor shaft, or 
other shaft of the machine, by means of chain 
and sprockets or cord and pulleys. As the mag- 
neto is quite small it is often possible to use it 
in the same manner as a hand tachometer, the 
magneto shaft being fitted with a suitable rubber 
tip for such service. For all variations of motor 
speed the magneto voltage will show a corre- 
sponding variation, the magneto voltage varia- 
tion being recorded by the millivoltmeter pen. 
The multiplier must be suitable to adapt the 
magneto voltage, probably 20 volts at 1000 r.p.m., 
to the desired deflection of the pen. 


CRANK-DRIVEN MACHINERY Has PECULIAR 
Loap CHARACTERISTICS. 


Machinery which is driven by a crank imposes 
a variable load on the motor. Fig. 1 represents 
the current load and speeds of a heavily com- 
pounded motor driving a _ gas-valve reversing 
equipment by means of a crank. The driving 
motor is rated at 5.5 hp. ona I-hr. rating. Motor 
fields are of 70% series and 30% shunt wind- 
ings, the series field not being used in dynamic 
braking. The motor speed characteristic is 
nearly as variable as a straight series motor. 

The crank revolves through 180 deg. during 
each stroke of reversal. The motor current 1s 
light at the start of the stroke, but increases as 
the maximum crank position is reached and then 
diminishes to a minimum as the crank arm again 
approaches the horizontal position. When the 
crank is parallel to the driving-rod (horizontal), 
as at the start and-finish, of, each, stroke, practic- 
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ally the whole load imposed on the motor is that 
of the gearing friction. Curve 4 of this chart 
represents the armature current including the 
starting current, the load current and, finally, 
the dynamic-braking current required to stop the 
mechanism. Curve B shows the large variations 
of speed obtained on this drive. The highest 
speeds were particularly injurious to the machin- 
ery, and the sudden stopping severely jarred the 
apparatus. To improve the drive, the armature 
was shunted by sufficient resistance to increase 
the field strength by 30 amperes. This addi- 
tional field current was sufficient to stabilize, as 
well as lower, the speed and produce a fairly 
uniform and safe operation. The curves taken 
after the correction was made are as follows: 
Curve C, armature current; curve D, field cur- 
rent, and curve £, motor speed. | 


ARMATURE SHUNTED FOR OVERHAULING LOADS. 


Overhauling loads are handled by shunting the 
armature with a resistance. Overhauling loads 
of weight impose a more or less constant braking 
load on the motor if the motor continues to run 
at a definite speed, but overhauling loads of in- 
ertia will produce quite a different effect. A 
load of the latter character is shown in Fig. 2. 
This chart was taken of a 4o-hp. motor driving 
a 2.5-ton ingot buggy. The car is operated at a 
speed of approximately 250 ft. per minute in the 
run to the mill tables and is then suddenly slowed 
down to 100 ft. per minute. This speed is main- 
tained while placing the ingot on the tables by 
means of the tilting mechanism. 

During the main haul the motor is operated as 
a full series motor. The slow-down is accom- 
plished by inserting a resistance across the arm- 
ature and decreasing the voltage by opening two 
of the accelerating contactors. The armature 
current, as shown by curve F, Fig. 2, reverses 
to overcome the inertia of the car. As the iner- 
tia decreases the armature current finally re- 
crosses the zero line and builds up to a value 
sufficient to supply the new torque demands. 
Curve G, Fig. 2, was taken of the field current 
under the same conditions, the field current being 
heavier than the armature current during the 
slow-down. The return run is made at high 
speed. Curve H, Fig. 2, was taken of armature 
current during slow-speed operation on the open 
track in order to obtain the available power in 
making a start from rest under these conditions. 
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Occasionally the lower speed is used to move the 
car short distances to assist the loading crane in 
placing an ingot in the carriage. 


INPUT TO REVERSING Motor oF BLOOMING MILL. 


The final chart, shown in Fig. 3, was taken of 
the current used by a 15,000-hp. blooming mill 
reversing motor. The curves are marked to 
show each pass of the steel through the rolls, 
and the sequence for each pass is, in general, as 
follows: After the steel leaves the rolls on the 
preceding pass the motor is retarded and re- 
versed, regenerative current peaks being of a 
magnitude determined by the motor speed as 
well as the field strength and the relative voltage 
of the motor and motor-generator flywheel set; 
steel then enters the rolls and the current is in- 
creased due to the load of rolling, and to the 
accelerating current as the motor speeds up. 
The motor was operated at lower speeds during 
the first few passes, but the speed was gradually 
increased for the later and longer passes. 

The actual test from which Fig. 3 was selected 
included many charts. By combining the data, 
the voltage and current of the motor were read- 
ily comparable to the resultant speeds during re- 
versal and for given passes. A study of possible 
reductions per pass requires an accumulation of 
data of this nature. Much valuable data as to 
motor heating and general frequency of opera- 
tion can be obtained by running the charts at a 
speed of three or six-ins. per hr. The meter 
may be left in circuit for the number of hours 
desired. 

Comparison of charts which have been taken 
during successive days will furnish relative data 
of performance at different outputs or of differ- 
ent grades of steel or on different sizes of 
material. 


BENEFIT OF ELECTRIC SERVICE TO 
FARMING COMMUNITIES. 


Electric service on the farms is accredited with 
a large part of the six years’ increase of $56,000.- 
ooo in land values in Tulare county, California. 
At the same rate, electric service on just one- 
fourth of the farms in the United States—the 
one-fourth nearest to present electric transmis- 
sion lines—would increase United States farm 
values $20,000,000,000, a sum nearly equal to the 
total of the five Liberty loans. 
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Fig. 3—Chart Showing Current in the 15,000-Hp. Reversing Motor of a Blooming Mill. 
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EDITORIAL COMMENT 


Development of Large Turbines 

To the central station belongs the credit for 
the large steam turbine; it was the central sta- 
tions that offered the opportunity for the large 
turbine and so created the incentive to evolve it. 
For central-station operation the turbine has 
practically replaced any other form of steam 
prime mover in capacities in excess of 1000 hp.. 
and for the majority of cases those in excess of 
500 hp. The high load-factor and the steady 
load occasioned by electric light and power 
favored the use of turbines; the advantages of 
high efheiency, uniform rotating speeds, small 
amount of Hoor space required and low unit cost 
afforded by turbines soon made themselves 
obvious to the central-station industry. 

Single-unit turbines have now become to be 
looked upon as quite ordinary up to capacities 
of 35,000 kw. A few years ago central-station 
companies that would have hardly been thought 
justified in installing anything larger than 15,000 
kw. are today putting in machines of double this 
capacity, One-quarter of the total station ca- 
pacity concentrated in one machine is not con- 
sidered bad practice today. It would have been 
criticized as foolhardy three years ago—“putting 
all the eggs in one basket,” it was called then. 

The use of a few large turbines instead of a 
larger number of smaller ones does, of course, 
place greater dependence upon those installed. 
Reliability is proved, however, to be almost in- 
herent to the large turbine, and disastrous or 
even serious interruption to a unit is the excep- 
tion. For the accidents that have occurred there 
have been good reasons. And each reason has 
taught its lesson. | 

The trend in turbine capacities is well empha- 
sized by the turbines ordered during this year. 
While financial conditions may have restricted 
orders, it does not appear to have been a factor 
in limiting the size of those that have been or- 
dered. One manufacturer has received orders 
for four 35,000-kw. machines, six 30,000-kw. 
machines and four 25,000-kw, machines, besides 
orders for many smaller ones. These facts surely 
warfant the assertion that reliability of the larger 
machines is accepted as a proven fact. 

Although it was the central stations that have 
created the need for large turbines and encour- 
aged their evolution, the central stations no longer 
have a monopoly of the market for these huge 
machines. Very closely allied to the central 
stations, so far as concerns load-factor, concen- 


tration of power production in a centralized plant 
and electrical distribution to scattered load cen- 
ters, are the battleship and the ocean liner. The 
central station has similar conditions to meet; 
they meet them in much the same way. 

It is rather interesting to note that battleships 
have generating capacity comparable to that of 
the central stations. The largest cruisers now 
planned surpass the majority of central stations 
when it comes to size of individual units and 
total capacity. The “Tennessee,” our latest capi- 
tal ship, is equipped with 30,000 hp., while battle- 
ships planned call for 60,000 hp. apiece. com- 
prised of two 28,000-kv-a. turbines. Two new 
cruisers will be equipped with four turbines of 
about 50,000 hp. each. 

This is the age of big things. The central- 
station industry has accomplished many of them, 
as well as pointing the way to development in 
other lines. It is now demonstrated that it was 
the central-station industry that hastened the day 
of the superdreadnaught by making possible the 
superpower plant. 


A Substitute for Transformer Oil 


A toll of 13 lives seems a frightful catastrophy 
for a task that is almost an everyday affair 
somewhere in this land of transmission lines. 
Yet 13 men met death because a train of circum- 
stances combined to set at naught almost every 
precaution known to the exponents of safety 
frst. Hold cards, switch locks, written permits, 
the checking of apparatus, tests, ground wires 
and the repetition of orders are some of the 
things central-station companies practice to safe- 
guard their men. These things are all done; yet 
13 men lose their lives in a freak accident, ap- 
parently because a short-circuit caused the igni- 
tion and explosion of transformer oil. 

Transformer oil, recognized as a potential fire 
hazard, has been singularly free, in practice, from 
causing trouble. Insurance interests long opposed 
its use in oil-filled apparatus, but the precautions 
originally taken to protect it and dispose of it 
in case of trouble are today usually given little 
consideration. There have been comparatively 
few fires, and the hazard has come to be looked 
upon as of academic rather than practical inter- 
est. Oil circuit-breakers explode occasionally. 
but the number of instances where flaming oil 
is scattered over combustible material seems sin- 
gularly rare; in fact, when the number of oil 
circuit-breakers in actual use is comsidered, the 
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number causing fires is almost infinitesimal. Yet 
the danger of the oil is ever present. 

Many attempts have been made to find a sub- 
stitute for transformer oil. It is to be hoped 
that the recent accident at Tonawanda, N. Y., 
will give new impetus to research that will cul- 
minate in the finding of a substitute. There is 
evolution with all things; why not with trans- 
former oil? | 

Carbon tetrachloride has frequently been advo- 
cated and suggested as a substitute for trans- 
former oil. It is noncombustible, has high fire- 
quenching properties, is an extremely high dielec- 
tric and quenches the arc, and it is not hygroscopic 
as is transil oil. Unfortunately, carbon tetrachlor- 
ide is extremely volatile and difficulty would be 
experienced in preventing its evaporating from 
circuit-breaker cases and transformers. It is a 
powerful solvent of rubber, being used commer- 
clally for this purpose. It is expensive. It 1s 
heavier than water and introduces difficulties im 
handħng and storing. Its volatility appears to 
prevent its use as a substitute for transformer 
oil. | 

Sohd insulation is being used instead of oil for 
small high-potential transformers. The com- 
pound is a liquid when heated, but solidifies at 
temperatures below about 50 deg. C. While the 
use of such material introduces the possibilty of 
air voids, ionization, corona and possible failures, 
such a compound has the advantage that it will 
not spill nor scatter should an explosion occur. 
It would not be feasible, of course, for circuit- 
breakers. 

Notwithstanding the fact that carbon tetra- 
chloride possesses so many desirable character- 
istics, its high volatility appears to preclude its 
use, although experiments are still being carried 
on with circuit-breakers where it has replaced 
the customary oil. Meanwhile what the electrical 
industry needs, and the central-station industry 
in particular, is a liquid insulating medium that 
will not burn, evaporate, or freeze above —15 
deg. C.. will not take up moisture, has the re- 
quired viscosity and dielectric strength, and is of 
low cost. To discover such a liquid is a task 
deserving the best talent in the land. 


Courtesy and Service in Business 


An electrical contractor was somewhat sur- 
prised at receiving a request to submit a bid on a 
job of house-wiring work in a neighborhood far 
away from the district where he usually oper- 
ated. The request to bid on the job was accom- 
panied with the stipulation that a certain employe 
on the contractor's force should do the work. 
Inquiry on the part of the contractor, after the 
job had been completed to the satisfaction of the 


Vol. T7—No. 23. 


customer, revealed the fact that the man for 
whom the work was done had been favorably im- 
pressed by the wireman while observing his work 
in the home of a friend. Courtesy, attention to 
little details, and an evident desire to please had 
won his confidence and, ultimately, his order for 
work. Incidentally, the workman had only been 
carrying out the instructions of his employer, for 
“Courtesy and Service” was his business slogan. 

Such principles are not the grounds of success 
for a contractor-dealer only, but may be applied 
to every business and to every branch of a busi- 
ness. In the end, the big things are all found to 
be made up of a number of smaller ones, and 
close examination often shows that the small 
parts are themselves made up of further details. 
and soon. The success of the electrical industry 
has been built up during past years on a basis of 
service. 

The essence of service is the giving of some- 
thing for which no return 1s asked or suggested. 
A return may and should be expected for service 
well rendered, but where compensation is de- 
manded there 1s no element of service. There 
seems to be no manner by which the electrical 
industry can maintain its progress and good name 
than by giving unstinted service. This service 
has so many different possible forms that the in- 
dustry seems to be in an exceptionally favorable 
position to gain the good-will of the entire public. 
The contractor may render a slight service, pos- 
sibly annoying to him and taking a few moments 
of time, but greatly pleasing the person for whom 
it is rendered. In most cases the person in ques- 
tion would never be able to do for himself what 
the contractor or his employe did in only a few 
moments. Now, if that same person later called 
to enquire at the offices of the central-station 
company about an erroneous bill and received 
prompt and courteous attention, he would again 
be pleased. If the dealer who sold this same 
customer a washing machine should make sure 
that everything was right and that proper mate- 
rials and methods were available and being used 
to make the washer actually clean the clothes put 
into it, the customer would be pleased again. 

It 1s hardly possible that an individual could 
have three such experiences without their making 
an impression, and a favorable one. But if in 
one or two or all three places where the customer 
spent his money he should fail to receive cour- 
teous attention, he would also be impressed. and 
the impression made would not work for the 
good of the electrical industry. An individual 
may soon forget a favor, or may forget many of 
them, but discourtesy or dissappointments are 
not forgotten so easily. And a person once dis- 
gruntled is hard to win back, particularly if a 
public-service agency be the objectvof disfavor. 
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THE WEEK’S NEWS 


Reports of Important Meetings, Developments and Other Happenings of the Electrical 
Industry and Its Allied Interests 


RESOLUTIONS ON PUBLIC ATTITUDE 
TOWARDS UTILITIES. 


St. Louis Electrical Board of Trade Indorses Reso- 
lution Recently Adopted by Chamber of Com- 
me-ce of Borough of Queens. 


The executive committee of the St. Louis Elec- 
trical Board of Trade at a recent mecting adopted 
the following resolution relative to the attitude 
of the public toward public service corporations: 

“Resolved, that the St. Louis Electrical Board of 
Trade heartily indorses the following resolution as 


squarely representing the relationship that should hold 
between the public and the public utiltty corporations, 


with the addition in our recommendation to the state- 


utilities commission of an allowance for the amortiza- 
tion of bonded indebtedness, thus making the public 
secure in their investment in securities of this charac- 
ter: and 

“Resolved further, that the secretary-manager order 
these resolutions printed; a copy sent to cach member 
of the St. Louis Electrical Board of Trade; to each 
member of the Missouri Public Service Commission, 
and that this action be given the widest publicity in the 
state press.” 


REso_uTion OF BorovuGH OF QUEENS CHAMRER OF 
COMMERCE. 


“Whereas, the chamber of commerce of the borough 
of Queens recognizes that the best interests of the com- 
munity require that its public utilities, including the 
surface, elevated and subway, electric and water com- 
panies, should perform their obligations to furnish 
adequate, continuous and dependable service to their 
patrons, the public, and 

“Whereas, such service cannot be furnished unless 
the rates collected therefor are sufficient to pay oper- 
ating expenses, maintain the plants in condition capable 
of rendering efħcient service, maintain its credit and 
pay a fair return upon the capital invested in the prop- 
erty devoted to the public use; now therefore, be it 

‘Resolved, that the chamber of commerce of the 
borough of Queens demands that the municipal and 
other public authorities having supervision or regula- 
tory power, contractual or otherwise, over the rates of 
public utilities take such action as may be necessary in 
order that such corporations may hereafter charge rates 
sufhcient to enable them to pay all expenses of opera- 
tion, including maintenance of plant and equipment. 
maintain its credit, as well as a fair return upon the 
capital invested in the property devoted to the public 
use, and in consideration of such adequate rates for 
service the public utilities be required to render proper 
and efficient service to the public.” 


AMERICAN ENGINEERING COUNCIL 
ELECTS OFFICERS. 


The American Engineering Council, the gov- 
erning body of the Federated American Engi- 
neering Societies, held its first meeting in Wash- 
ington, D. C., last month, and elected Herbert 
Hoover, former food administrator and presi- 
dent of the American Institute of Mining and 
Metallurgical Engineers, president. In a speech 
following his election, Mr. Hoover outlined a 
basis of common agreement between capital and 
labor, and urged that engineers link their efforts 
with those of labor in a solution of industrial 
problems. 


The other officers elected were: Vice-presi- 
dents, Calvert Townley, American Institute of 
Flectrical Engineers; W. E. Rolfe, Associated 
I-ngineering Societies of St. Louis; Dexter S. 
Kimball, American Society of Mechanical Engi- 
neers, and J. Parke Channing, American Insti- 
tute of Mining and Metallurgical Engineers: 
treasurer, L. W. Wallace, Society of Industrial 
Engineers; temporary secretary, L. P. Alford. 
It was decided to establish headquarters at Wash- 
ington, D. C. 

As one of its first activities in the interest of 
public service the federation plans to inaugurate 
a nation-wide quantitative survey of industrial 
wastes, to include among other special lines of 
inquiry the aggregate loss to industry and to the 
public caused by strikes and lockouts, intermit- 
tent employment and unemployment due to the 
shifting of industrial currents, ete. 


WESTERN ELECTRICAL INSPECTORS 
TO MEET IN DETROIT. 


Grounding of Circuits and Safeguarding Fixtures 
Among Subjects to Be Discussed at Annual 
Meeting, Jan. 25-28. 


A tentative program for the sixteenth annual 
convention of the Western Association of Elec- 
trical Inspectors, to be held at the lotel Statler, 
Detroit, Jan. 25-28, has been announced. The 
association has issued an invitation to all those 
interested in inspection work to attend the ses- 
sions and participate in the discussions. An out- 
line of the program follows: 


fan, 25, 10 a, m—Address of welcome by Mavor 
James Couzens of Detroit; reply by Vice-President 
James H. Fenton, St. Louis; address by President K. 
W. Adkins: reports of executive committee, secretary 
and treasurer and appointment of nominating commit- 
tee; addresses by Edwin L. Crosby, president and gen- 
eral manager of the Detroit Flectric Furnace Co., on 


“The Electric Furnace” (illustrated); George B. Mul-’ 


daur, general agent of the Underwriters’ Laboratories. 
Chicago, cn “Why Ts a General Agent of Underwriters’ 
Laboratories?”; Hubert J. Clark, engineer of the Okla- 
homa Inspection Bureau, Oklahoma City, on “Trans- 
former Values—Location, Construction and Equip- 
ment’; Washington Devereux, chief electrical inspector 
of the Philadelphia Fire Underwriters’ Association, on 
“Regulating Motion Picture Theaters.” l 


- 


lan. 25, 2 p. m.—Gencral subject of “Grounding of 
Electric Circuits and Apparatus’: (a) “The History of 
the Grounding of Secondaries.” by F. A. Barron, engi- 
neer of the wiring supplies department, General Electric 
Co. Schenectady, N. Y.: (b) “The Central Station's 
Responsibility.” by speaker to be chosen: (c) “The 
Electrical Contractor’s Responsibility,” by Emil Ander- 
son, Standard Electric Co., Minneapolis, Minn.; (d) 
“Municipal Co-operation,” by Gerald J. Wagner, di- 
rector of public service, Grand Rapids, Mich.; (e) “The 
Grounding Rules,” by speaker to be chosen. General 
subject of “Safeguarding Electric Fixtures”: (a) 
“Manufacturing and Shipping Problems,” by the presi- 
dent or secretary of the National Council of Lighting 
Fixture Manufacturers; (b) “Factory Inspection Prob- 
lems,” by Dana Pierce. vice-president of the Under- 
writers’ Laboratories. New York City: (c) “Installa- 
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tion Problems,” by J. L. Wolf, secretary of the Lighting 
Fixture Dealers’ Association of America, Detroit; (d) 
“Inspection Problems,” by Victor H. Tousley, chief 
electrical inspector, Chicago; address on “Inductive In- 
terference with Signal Circuits,” by W. J. Canada, di- 
rector of engineering, National Electric Light Associa- 
tion. 

Jan. 26, 10 a. m.—Inspectors’ problems: Address by 
D. A. Raymond, engineer of the National Board of 
Fire Underwriters, New York City, on “Effect of Elec- 
trical Inspection and Municipal Fire Alarm Systems on 
Fire Insurance Rates”; general subject of “Improving 
Old and Defective Wiring Installations’: (a) “The 
Municipal Inspector's Method,” by Ben W. Clark, chief 
electrical inspector of the Detroit Building Department; 
(b) “The Underwriters Inspector’s Method,” by F. G. 
Waldenfels, chief electrical inspector, Chicago Board of 
Underwriters; (c) “The Central Station's Co-opera- 
tion,” by L. D. Smith, general superintendent of the 
Minneapolis General Electric Co. 


Jan. 26, 2 p. m—Address by H. M. Gould. electrical 
engineer of the Street Railway Commission, Detroit, on 
“Electric Welding of Traction Rails.” Discussion of 
inspectors’ problems which have been submitted to the 
secretary in writing. 

Jan. 27, Morning and Afternoon Sessions.—Reports 
of special committees, new business, report of nomi- 
nating committee, and election of officers. 


Jan. 28 will be devoted to inspection tours. 


NEW SECTION OF I. E. S. FORMED IN 
CLEVELAND. 


In accordance with the authorization received 
from the council of the Illuminating Engineering 
Society, plans are being made for organizing a 
section of the society in Cleveland. J. R. Colville 
has been appointed temporary chairman, and E. 
Du B. Stryker chairman of the membership com- 
mittee. This is the fifth section to be formed, 
sections already being in existence in New York, 
Philadelphia, Chicago and New England. The 
first meeting was held jointly with the Cleveland 
Section of American Institute of Electrical Engi- 
neers on Nov. 16. 


GOODWIN SPEAKS BEFORE CHICAGO 
ELECTRIC CLUB. 


Taking as his theme co-operation in the elec- 
trical industry and intimating what could be 
accomplished through constructive work by dif- 
ferent branches of the industry working in har- 
mony, W. L. Goodwin, author of the “Goodwin 
Plan” and special representative of the General 
Electric Co., addressed the Electric Club of Chi- 
cago at its weekly luncheon Nov. 30. He grouped 
those in the industry into manufacturers, cen- 
tral-station companies, jobbers, contractor-deal- 
ers, engineers and street-railway companies, and 
said that each branch should attend to its par- 
ticular function or job, and that it was the minor 
functioning of the branches that caused trouble. 

He spoke at considerable length of the lack of 
standardization of voltages, cycles, attachment 
plugs, ete., emphasizing the confusion that re- 
sulted, especially in giving service to users of 
electricity. These difficulties should be ironed 
out, so that the electrical idea, as well as better 
service, may be sold to the public. He said that 
four years ago, with a capital investment of 
$1.4,000,000,0c0, the electrical industry did a busi- 
ness Of S600,000,000; the latter figure has been in- 
creased to $3,000,000,000 in I920, and should 
reach $10,000,000,000 in five or ten years, in 
order that a respectable turnover and profit could 
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be secured. Real co-operation and not the atti- 
tude of “standing ready to co-operate” should be 
practiced. 

It was Mr. Goodwin’s first appearance befcre 
an electrical organization in Chicago, and he was 
greeted by a large number of guests and members 
of the Electric Club. 


INDIANA CONTRACTORS TO ASSIST 
STATE UTILITIES. 


All Branches of Electrical Industry Participate in 
Vital Consideration of Central-Station Prob- 
lems at Annual Convention. 


- All other business was subordinated to that of 
action to revitalize the utilities of the state at the 
annual convention of the Indiana State Associa- 
tion of Electrical Contractors and Dealers, held 
in South Bend, Dec. r. It was the largest meet- 
ing in the history of the organization and the 
entire electrical industry was represented by the 
178 who were in attendance. As the result of 
the meeting the contractors and dealers of the 
state are pledged to not only invest in central- 
station securities themselves but to encourage 
such investment among their customers and to 
influence remedial legislation as far as possible. 
The spirit of intensive co-operation marked the 
deliberations of the contractor-dealer members. 
Their invitation to the central-station men to par- 
ticipate in the convention had been met by promi- 
nent representatives who came with earnest pleas 
that the contractors and dealers help to save the 
utilities from extinction through lack of public 
confidence and political exploitation, thereby pre- 
serving the integrity and success of all branche: 
of the electrical industry. The response was an 
emphatic resolution of practical support. 


GoOopWIN Stirs BusINEsS MEN Witu MESSAGE 
oF UTILITY Loaic. 


Wilham L. Goodwin, endeared to the electrical 
industry as the man who has done more than any 
other one man in the promotion of electrical ap- 
phance sales, was in attendance at the Indiana 
convention of contractor-dealers. The Rotary 
Club of South Bend, comprising about 200 of the 
leading business men of the city, was having a 
banquet at the Oliver Hotel in a room next to 
the meeting of the electrical men. Mr. Goodwin 
was invited by the Rotarians to address them at 
this noon-day gathering on the subject of public 
utilities. The message they received impressed 
them profoundly and they promised to consider 
the question of assistance to utilities with greater 
interest from the standpoint of public welfare 
and civic and industrial growth. 

At the first session of the contractor-dealer 
convention Morse DellPlain, vice-president of 
the Northern Indiana Gas & Electric Co., of 
Hammond, Ind., presented a forcible paper on 
“The Contractor, Dealer and the Central Station.” 
It was a convincing plea for the support of the 
men whose business existence depends upon the 
production, maintenance and extension of elec- 
tric power. 

At the annual banquet of the Indiana State 
Association of Electrical Contractors and Dealers 
in the evening William L. Goodwin, addressing 


. 
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a gathering in which all branches of the electrical 
industry were well represented, pictured the cen- 
tral-station companies in their supplication to the 
contractor-dealer for help to preserve their exist- 
ance. He predicted that under present conditions 
new developments must stop within a year. He 
said the central-station companies needed and 
should have immediately $3,000,000,000 or the 
cities of the country would cease to grow and in- 
dustry become stagnant, because the growth of 
the cities is limited by the development of their 
utilities. Mr. Goodwin said that most of the 
utilities are now earning but 4.5%, while money 
is demanding 7% or better. 

“Business is in every way a science and not an 
accident,” said Mr. Goodwin, “and it is up to the 
contractor-dealer to see that the public utilities 
are kept in healthy condition. Your reward will 
be certain.” 


PLUG AND RECEPTACLE STANDARDIZATION AND 
COLLECTIVE ADVERTISING ADOPTED, 


Following a paper on “Standardization” by 
W. D. Yates, of the General Electric Co., the con- 
vention adopted a resolution to work for the 
employment only of standard plugs, receptacles 
and attachments on appliances in the state. Fol- 
lowing a comprehensive talk on “Advertising” by 
Ainslie A. Gray, Chicago, a resolution was adopt- 
ed calling upon manufacturers of electrical appli- 
ances to appropriate, over and above all other 
compensation to dealers, a sum to be used with 
like amounts from the dealers for local news- 
paper advertising. The matter of collective or 
co-operative advertising among dealers was in- 
dorsed. 

“Lay your case before your banker plainly and 
without reserve,’ was the advice of Alfred E. 
Martin, attorney for the Citizens National Bank, 
South Bend, in an address on “Credit.” The 
speaker urged closer relations between contractor- 
dealers and bankers as a solution of their business 
problems. 

“We can if we will,” was the chief thought 
embodied in the address of A. L. Swanson, elec- 
trical contractor, Evansville, Ind., on “Electrical 
Contracting.” Mr. Swanson said that faithful 
application of his slogan would give the contrac- 
tor the proper determination to obtain business 
at a profit and overcome the ills of ignorant com- 
petition. He urged the necessity of a proper ac- 
counting and estimating system and determina- 
tion to stick by honest estimates. Comprehensive 
study of the industrial plants, business houses and 
residents of the community was suggested as the 
preliminary to accurate estimates. 

Lawrence W. Davis, special representative of 
the National Association of Electrical Contractors 
and Dealers, pointed out that the principal benefit 
of organization was obtained when the members 
absorb information they receive at the meetings 
and apply that knowledge to their own business 
when they return to their homes. He urged the 
adoption of an adequate accounting system, the 
prompt collection of bills, closer co-operation with 
central-station companies and fuller recognition 
of the service rendered by the jobbers. 

A. B. Harris, of the Lighthouse Electric Co., 
Gary, Ind., was re-elected chairman of the state 
association, and A. I. Clifford, of the Sanborn 
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Electric Co., Indianapolis, was elected secretary- 
treasurer. The executive committee is composed 
of A. B. Harris, chairman, Northern Division, 
Gary; Thomas Hatfield, Hatfield Electric Co., 
chairman, Central Division, and A. L. Swanson, 
contractor, Evansville, chairman, Southern Divi- 
sion. Messrs. Harris and Swanson were re- 
elected to this committee. 


PROMINENT MEN AT SOUTHEASTERN 
DIVISION MEETING. 


Among those who took a leading part in the 
deliberations at the recent convention of the 
Southeastern Geographic Division of the National 
Electric Light Association held at Miami, Fla., 
were P. A. Tillery, Carolina Power & Light Co., 


Group of Notables at the Miami Convention of South- 
eastern Geographic Division, N. E. L. A. 


Raleigh, N. C., and retiring president of the di- 
vision, and S. B. Irelan, Montgomery (Ala.) 
Light & Water Power Co., the new president. 
S. A. Chase, Westinghouse Electric & Manufac- 
turing Co., and W. L. Goodwin, General Electric 
Co., also added to the interest of the meeting by 
instructive addresses. These four were lined up 
at a favorable moment and “snapped” by a con- 
vention photographer, the result being shown 
above. Reading from left to right they are S. A. 
Chase, W. L. Goodwin, P. A. Tillery and S. B. 
Trelan. 


RECOMMENDS POWER PLANT PROJ- 
ECT FOR BUFFALO. 


In a report tendered by F. W. Ballard, elec- 
trical engineer, Cleveland, to the city council of 
Buffalo, N. Y., by which body he was engaged 
to make an investigation regarding a municipal 
power-plant project, recommendations are made 
to abandon a project of this character and accept 
one of the proposals made by the local electric 
companies. It is pointed out that a municipal 
electric power plant as proposed by the city will 
cost $22,000,000, and in addition the city will 
not be able to operate the station at a low cost as 
evidenced in the case of the public utility com- 
pany. The station, as projected, would have a 
capacity of 100,000 hp. and include a high-tension 
system from a site near Niagara Falls to the 
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city of Buffalo. Mr. Ballard recommends the 
acceptance of the Niagara County Irrigation & 
Water Supply Co.'s offer. which has made a rate 
of $15 per hp. per year. The proposal covers the 
erection of a hydroelectric generating plant by 
the company and co-operation between the two 
interests in the construction of a transmission 
line. 


MEMBERS OF S. E. D. PUSHING CO- 
OPERATIVE WORK. 


In furtherance of the use of electricity and 
developing co-operation. within the industry. 
Thomas F. Chantler, a member of the staff of 
the Socicty for Electrical Development, recently 
addressed a meeting of the Maryland State Asso- 
ciation of Electrical Contractors and Dealers at 
Jaltimore. He spoke on the fundamentals of 
merchandising, his talk being illustrated with 
chalk sketches and diagrams. With a similar ob- 
ject in view, Harrison T. Matthews made a trip 
through Towa, Illinois, Indiana, Wisconsin, 
Michigan and Ohio, and addressed the Iowa 
State Contractors’ Association in addition to at- 
tending the semi-annual convention of the Elec- 
trical Supply Jobbers’ Association at Cleveland 
last month. Mr. Matthews also spoke before the 
Cleveland Electrical League, Nov. 17. 

The attractive cutout used in the society's elec- 
trical Christmas window-display campaign has 
won favor, and it is evident from the nation- 
wide interest expressed and the volume of orders 
received for material that more people will re- 
ceive electrical Christmas gifts this year than 
ever before. The widespread use of the so- 
clety’s 1920 slogan, “Say Merry Christmas Elec- 
trically.” is partly responsible for this result. 


DUQUESNE SECTION, N. E. L. A., TO 


MEET NEXT WEEK. 


In connection with its educational program. 
the Duquesne Light Co. Section of the National 
Electric Light Association has arranged to have 
M. C. Turpin, Westinghouse Merchandising 
Bureau. New York City, give an address on 
“Electricity Day” at the Dec. 6 meeting at Pitts- 
burgh. The talk, which will be illustrated by 
lantern slides and motion pictures, will be in the 
nature of a brief summary of the electrical in- 
dustry as it is today, showing how electricity en- 
ters into every-day life, with a glimpse into the 
future showing its possibilities and the part the 
central station plays in its development. 


PHOTOGRAPHS TRANSMITTED OVER 
WIRES BY NEW METHOD. 


Successful transmission of photographs over 
ordinary telegraph wire has been demonstrated 
by Edward Belme, a French scientist. Instead 
of transnutting by means of dots or lines, he has 
devised a sending and receiving machine which 
resembles an old-fashioned phonograph, A photo- 
graphic plate is made in the form of a cylinder 
and is traversed by a microscopic beam of light 
as the old phonograph records were traversed by 
a needle. The beam of light modulates the elec- 
tric current which goes out over the wire from 
the receiving end, and this current similarly 
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modulates a beam of light which is traversing a 
sensitized cylindrical plate and retraces the pic- 
ture. The first test which proved a real success 
took place at the offices of the New York World 
and the St. Louis Dispatch. 


HYDROELECTRIC PROJECT PLANNED 
IN SONORA, MEXICO. 


An irrigation and’ hydroelectric project that 
has for its purpose the reclaiming of about one 
million acres of land in the valleys of the Sonora 
and San Miguel rivers and the generating of 
electric power for transmission to cities, towns 
and industries throughout the state of Sonora 
is being promoted by the government of that 
state. .\ party of engineers, headed by Nicolas 
Duran of the City of Mexico, and A. C. Cabal- 
lero of Nogales, Ariz., are now in the field lo- 
cating the sites for two big dams and reservoirs 
that are to be constructed as a part of the project. 
The land which is to be placed under irrigation 
is owned by the federal and state governments. 


DISCUSS RADIO TELEPHONY AT NEW 
YORK MEETING. 


A paper on “Modulation in Radio Telephony’ 
was presented by R. A. Heising, Western’ Elec- 
tric Co., at the meeting of the Institute of Radio 
Engineers held Dec. r in the Engineering So- 
cieties building, New York City. The various 
methods of modulation employed in radio teleph- 
ony were considered and their usefulness theoreti- 
cally and practically discussed. The application 
of one of these svstems in the Arlington long- 
distance radiophone tests was also described by 
Mr. Heising. 


ATHLETIC FIELD TO COMMEMORATE 
EMPLOYE HEROES. 


The Western Electric Co. 1s planning a ten- 
acre athletic field at its Hawthorne factory near 
Chicago to commemorate its 61 emploves who 
sacrificed their lives during the war. In a report 
circulated by the company regarding the war 
activities of its personnel it is stated that 752! 
were actively engaged in the service during the 
period of hostilities, 4675 being in the army and 
1253 in the navy. 


COMING CONVENTIONS. 


American Institute of Chemical Engineers. Winter 
meeting. New Orleans, La., Dec. 6-9. Headquarters, 
St. Charles Hotel. Secretary, John C. Olsen, Poly- 
technic Institute, Brooklyn, N. Y 

Illinois State Electric Association. Annual conven- 
tion, Chicago, Dec. 9. Headquarters, Hotel La Salle. 
Secretary, R. V. Prather, Springheld, Ill. 

Western Association of Electrical Inspectors. Annual 
convention, Detroit, Mich. Jan. 25-25. Headquarters. 
Hotel Statler. Secretary, William S. Boyd, 175 West 
Jackson boulevard, Chicago. 

National Council of Lighting Fixture Manufacturers. 
Annual convention and lighting fixture market, Elm- 
wood Music Hall, Buffalo, N. Y., Feb. 14-19. Secretary, 
Charles H. Hofrichter, 8410 Lake avenue, Cleveland. 

National Fire Protection Association. Annual con- 
vention, San Francisco, June 14-16. Secretary, Franklin 
H. Wentworth, 87 Milk street. Boston. 

American Institute of Electrical Engineers. Annual 
convention jointly with the Pacific Coast convention, 
Salt Lake City, Utah. June 20-24. Secretary, F. 
Hutchinson, 33 West 39th street, New York City. 


* 
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COMMERCIAL PRACTICE 


New-Business Methods, Policies, Rates and Kindred Central-Station Matters for the 
Man Engaged in Selling Electricity 


CULTIVATING GOOD-WILL FOR PUB- 
LIC UTILITY INDUSTRY. 


Plan of Illinois Committee on Public Utility Infor- 
mation Favored by Other States, Which Have 
Inaugurated Similar Campaigns. 


The Illinois Committee on Public Utility In- 
formation was formed in April, 1919, to conduct 
a systematic campaign for informing the public 
on the fundamentals,-and particularly the eco- 
nomics, of the public utility industry and thereby 
endeavor to cultivate a public opinion friendlier 
both the industry and the companies engaged in 
it. The committee aims to utilize all possible 
agencies for getting the case of the utilities be- 
fore the public. It relies mainly upon news- 
papers, but it has also developed from time to 
time systematic utilization of other agencies, in- 
cluding public speakers, pamphlet literature and 
the public schools. 

Observation of the Illinois plan at work has led 
to the inauguration of similar campaigns in 
Indiana, Ohio, Kentucky, Missouri, Arkansas, 
Nebraska and Oklahoma, and the preliminary 
steps toward doing so have been taken in Michi- 
gan, Wisconsin, Iowa, Texas, California and 
New York. The National Electric Light Asso- 
ciation executives have approved the Illinois plan 
and favor extension of it into every state. The 
executive committee of the American Electric 
Railway Association at its meeting in Cleveland 
last winter also approved the plan and voted to 
co-operate with other national associations for 
extension of it. 


PERSONNEL OF ILLINOIS Pustic Utitiry [NFoR- 
MATION COMMITTEE. 


The committee as now constituted, including 
the recent appointments, is as follows: 


Chairman, John F. Gilchrist, vice-president, Common- 
wealth Edison Co., Chicago: director, Bernard J. Mul- 
laney, director public relations, Peoples Gas Light & 
Coke Co., Chicago; associate director, H. M. Lytle. 
Chicago; members, Martin J. Insull, vice-president. 
Middle West Utilities Co., Chicago, and president of 
the National Electric Light Association; Charles A. 
Munroe, vice-president, Peoples Gas Light’ & Coke Co.. 
Chicago; Britton I. Budd, president, Chicago Elevated 
Railways Chicago; John L. Spellman, publicity manager. 
Chicago Telephone Co., Chicago: George R. Jones, sec- 
retary, Public Service Co. of Northern Illinois, Chi- 
cago; Williston Fish, vice-president and general man- 
ager, Chicago Surface Lines, Chicago, and Stanley R. 
Edwards, Chicago. 

Members representing the [ltnois Gas Association: 
E. H. Negley, manager, Canton Gas & Electric Co.. 
Canton; Ray Stretch, general manager, Union Gas & 
Electric Co., Bloomington: H. S. Whipple, manager, 
Rockford Gas Light & Coke Co., Rockford, and W. M. 
Willett, general manager, Western United Gas & Elec- 
tric Co. Aurora. 

Members representing the Illinois State Electric Asso- 
ciation: R. S. Wallace, vice-president and general man- 
ager, Central Illinois Light Co., Peoria; B. J. Denman. 
president, Tri-City Railway & Light Co., Rock Island: 


Marshall E. Sampsell, president, Central [inois Public 
Service Co., Chicago; Wilham A. Baehr, president, 
Southern Illinois Light Co., Chicago, and R. V. Prather, 
secretary-tregsurer., Illinois State Electric Association, 
Springheld. 
> Members representing the Illinois Electric Railway 
Association: J. R. Blackhall, vice-president and gen- 
eral manager, Chicago & Joliet Electric Railway Co., 
Joliet; W. H. Sawyer. president, East St. Louis & 
Suburban Railway Co., East St. Louis; A. D. Mackie, 
vice-president and general manager, Springheld Con- 
suhdated Railway Co., Springfield, and E. E. Soules, 
publicity manager, Illinois Traction System, Peoria. 
Members representing the Illinois Independent Tele- 
phone Association: Dr. R. E. Gordon, president, Illinois 
Independent Telephone Association, El Paso: Jay G. 
Mitchell, secretary, Illinois Independent Telephone As- 
sociation, Springtield; C. B. Cheadle, Sterrett-Cheadle 
Properties, Jolet, and ©. F. Berry, president, Missis- 
sippi Valley Telephone Co., and general counsel, Illinois 
Independent Telephone Association, Carthage. 


UTILITY COMPANY PRESENTS FACTS 
TO INVESTORS. 
The investment department of the Middle West 


Utilities Co., Chicago, is using the advertising 
columns of the local newspapers for the purpose 


Middle West 
Utilities Company 


Geaeral Offices: Rdisea Bailding, Chicage 


Company Owning Public Utilities Which Previde 492 
ith Services Absolutely indispensable to Their Welfare. 


Comanaities 
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Prior Lien and Preferred Stocks of the Middle West Utilitics Compeny or of 
the underlyi opna zo be obtained at altiactica p:.cea and on a 
savings plan blen lans desired, Direct inquiries to the 

INVESTMENT DEPARTMENT 


Middle West Utilities Company 


Edison Building Rows 3110 72 West Adams Strect, Chicago 


Newspaper Advertisement Used by Central Station Com- 
pany to Tell of its Activities and Financial Standing. 
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of acquainting the public with the scope of the 
company's operations and the diversifed interests 
served by it. Stress is laid on the element of 
strength behind the securities. The principal 
properties in which the Middle West Utilities Co, 
owns a controlling interest are listed, together 
with other pertinent facts to aid the investor in 
getting a line on the growth and earnings of the 
company and its subsidiaries. 


CAMPAIGN TO INCREASE SALES OF 
ELECTRICAL APPLIANCES. 


In order to stimulate sales of lamps during 
September, and thus add to the present demand 
for and use of service, the Pacific Power & Light 
Co., Portland, Ore., offered a number of prizes. 
Last month the company conducted a sales cam- 
paign on the Thor washing machine with tlie 
same object in view. The company reports that 
the merchandise sales have decreased during the 
past few months pretty generally and the present 
series of campaigns are being conducted to re- 
establish or better the previous records. Reduced 
sales records are attributed to the fact that the 
communities which the company serves have be- 
come obsessed with the idea that all prices are 
on the decline. 


READING UTILITY ISSUES DATA ON 
INDUSTRIES SERVED. 


The Metropolitan Edison Co., Reading, Pa., 
has issued a statement setting forth that out of 
a total of 567 manufacturing and industrial plants 
in the Reading district. an aggregate of 87% 
are using central-station service supplied by the 
company. The various plants include ironwork- 
ing establishments, textile mills, hardware fac- 


tories and other important lines of industry, with. 


a gross production valued at $200,000,000 per 
annum. 


PUBLIC VERSUS PRIVATE OWNER- 
SHIP OF UTILITIES. ' 


Committee of Utility Commissioners Favors Private 
Ownership With Regulation as Against Public 
Ownership Without Regulation. 


The committee on public ownership and opera- 
tion of the National Association of Railway and 


Utilities Commissioners, composed of representa- — 


tives of the 45 state utilities commissions of the 
country, in its report made at the recent annual 
convention in Washington, D. C.. said: 


“The question of private ownership with regulation 
as against public ownership without regulation should 
no longer be considercd by intelligent investigators an 
open question. We think it may be admitted as a gen- 
eral proposition that public ownership and = operation 
has failed wherever it has been properly tested. We 
recognize the fact that in some special locations public 
ownership and operation may appear to be successful 
but we hold that if the real facts might be ascertained 
and the same test applhed to the publicly owned and 
operated utility as is apphed by regulatory bodies to the 
privately owned and operated utility, the general result 
will apply in all instances. 

“We need no better illustration of the result of the 
attempt of the public to operate utilities than the recent 
operation of the railroads by the United States govern- 
ment. The result is common knowledge. They came 
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back to their owners in a broken and disorganized 
condition. 

“Destroy private ownership with public regulation and 
the next step is government ownership and operation. 
When that time comes, if it does, our system of govern- 
ment will have to be changed to meet it. We will not 
be living under the system of constitutional government 
which we now enjoy because these properties cannot 
be taken over and honestly paid for through any series 
of bond issues or otherwise, and operated as efficiently 
and economically as they are now operated in the hands 
of their owners. In order to take them over and 
operate them at a less cost than their owners can 
operate them. it would be necessary to confiscate all or 
a large portion of the actual value of these properties 
and if that could be accomplished it will be notice to 
the world that our constitution has changed, and that 
our courts are no longer able or capable of protecting 
private property from public confiscation.” 


INSTITUTE ARRANGES EDUCATIONAL 
COURSE ON ELECTRICITY. 


The construction department of the Common- 
wealth Edison Co., Chicago, has arranged with 
the Central Station Institute to give a series of 
15 lectures to the men of that department. These 
lectures will cover the principles of magnetism 
and electricity and the construction and operation 
of electrical apparatus most commonly met with 
in construction work. The fact that 132 men 
have already enrolled shows that the value of 
such a course is fully appreciated. The first 
division, consisting of 50 men from the shops, at- 
tended the first lecture Nov. 9, which consisted 
of a demonstration of the principles of magnet- 
ism. The second division, composed principally 
of station installation men, had its first meeting 
Nov. 16. Arrangements have been made to hold 
classes on alternate Tuesday evenings. The lec- 
tures are being given by F. A. DeLay. of the 
Central Station Institute. 


BID FOR SUPPLYING MUNICIPALITY 
WITH ELECTRICAL ENERGY. 


The Pennsylvania Light & Power Co. has sub- 
mitted a bid to the city council of Allentown. 
Pa., for furnishing electrical energy for light and 
power service for the municipality covering a 
period of ten years, graded down. For arc lamps 
the price for ten years is $64 per lamp: for five 
years, $72; three years, $75; one vear, $77 per 
lamp. For incandescent-lamp service the com- 
pany bids $19.25. or 6.5 cents per kw-hr. for ten 
years; $31. or 10 cents per kw-hr. for five years; 
$38, or 12.1 cents per kw-hr. for three vears: 
$42 per lamp, or 13.4 cents per kw-hr., for one 
year. The total lighting charge is estimated to 
cost close to $100,000 during the coming year. 


UTILITY COMPANY’S NOVEL WAY OF 
PROMOTING GOOD-WILL. 


As a matter of service, looking toward good- 
will, the Merchants Heat & Light Co., Indianap- 
olis, Ind., on Nov. 2, received Associated Press 
election returns by wires direct into its main 
office building located at the most central point 
in the city and in conjunction with the local news- 
papers, displayed the returns on a screen. The 
city officials had the street blocked off so there 
would be no traffic, and it was estimated that 
from 6000 to 8000 people watched the returns 
during the evening, 
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OPERATING PRACTICE 


Methods and Problems Embracing Operation and Installation of Power-Plant Equip- 
ment and the Distribution of Electrical Energy 


—— 


LARGEST AUTOMATIC SUBSTATION | 


OPERATED IN CLEVELAND. 


Maintenance Crew Particularly Trained to Care for 
This and Three Additional Stations to Be 
Installed in the Near Future. 


Automatic operation of large rotary-converter 
substations is now a fact in the installation and 
operation of a 3000-kw. station by the Cleveland 
Railway Co. This station, which contains two 
1500-kw. Westinghouse rotary converters to- 
gether with transforming, switching, metering 
and control equipment, is the first of four sta- 
tions to be installed to take care-of heavy-traffic 
load outside of the main business section of the 
city. 

In the past several years there have been a 
number of automatic substations installed for 
use in small cities and for interurban lines. No 
one had attempted to adopt this apparatus for 
heavy city traffic because it was thought that sev- 
eral of the advantages gained by its use would 
not be obtained where substations had to be oper- 
ated continuously a greater part of the 24 hrs. 
Consequently the installation of full-automatic 
equipment at Cleveland, the fifth largest city in 
the United States, is interesting because it shows 
the wide application of “laborless’” equipment. 
The Heights substation which was recently put 
in operation by the Cleveland Railway Co. is also 
distinctive because of its being the largest station 
with the largest units ever installed whose oper- 
ation is to be left entirely to automatic operation. 

The advantage of this equipment over manu- 
ally operated apparatus is both in the solving of 
the labor problem and in the better operation that 
will be obtained. After the main a-c. circuit- 
breakers are closed, it takes only about 40 seconds 
for the entire cycle of operation to be finished so 
that the machine can immediately assume load. 
Besides being designed to take care of varying 
conditions, precautions have been taken to meet 
all difficulties that can be foreseen. For this pur- 
pose there are 18 protective relays, each one 
functioning as conditions for its use arises. _ 


MAINTENANCE MEN SPECIALLY TRAINED. 


The new substation is taking care of city load, 
outside of the two-mile limit of the Cedar sub- 
Station, and the load of the new Cleveland Inter- 
urban Railway Co. line which is being operated 
by the Cleveland Railway Co. The interurban 
line extends about two miles beyond the Heights 
substation so that its load can be easily taken 
care of. In addition, the station will relieve 
greatly the load on the Cedar substation which is 
in the most intensely populated residential sec- 
tion of the city. 

The difficulty of obtaining proper maintenance 
men, sometimes encountered in the installation 


of automatic substation equipment, was obviated 
by the Cleveland Railway Co. in a manner that 
has proven most successful. When the stations 
were contemplated it was seen that several high- 
class men were desirable who would be well in- 
formed as to the layout of the station in order to 
properly find trouble and maintain the equipment. 
For thts reason L. D. Bale, engineer of substa- 
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View Outside of Substatlon Showing Arrangement of 
” Outgoing Feeders. 


tions, who has spent the past year and a half in 
the study of automatic operation, picked three 
likely men and initiated a schoo! wherein he and 
the men studied very intensively the complete 
working diagrams and schematic diagrams of the 
station. Questions were raised as to what would 
happen if a relay failed to operate, or if certain 
conditions were present, and the answers were 
obtained by actually working through the circuits. 
In addition, a separate wiring diagram was made 
for each piece of apparatus so that in case of 
trouble the exact cause could be located with the 
least difficulty and in the quickest possible 
manner. 

Equipment for the four automatic substations 
was designed by the engineers of the Westing- 
house Electric & Manufacturing Co., working in 
conjunction with the engineers of the Cleveland 
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Railway Co. In this connection it is to be ob- 
served that the practical experience of the oper- 
erating company proved te be of no little value 
to the designing engineers. In numerous in- 
stances the engineers of the operating company 
were able to point out the need for protective 
devices and relays to provide for various oper- 
ating contingencies. The manufacturer forth- 
with designed and constructed the apparatus with 
which to meet these needs. 


PLANT CAPACITY INCREASED BY USE 
OF SUPERHEATED STEAM. 


——— 


Pipe-Line and Cylinder Condensation Reduced and 
Pressure Reductions Compensated for by 
Superheating. 


The limitations of capacity continually bring 
up new problems for solution by the operators 
and management of every power plant. Where 
not already in use, the installation of superheaters 
will often be found to offer a ready solution in 
many cases. The use of superheated steam will 
result in a reduction in the amount of steam re- 
quired by an engine, this reduction being due to 
the greater amount of heat delivered per pound of 
steam, the better quality of steam delivered, and 
the reduction in cylinder condensation. The de- 
crease in steam consumption, where superheat 
is used, results in a steam reserve which can be 
utilized in the engine to take care of its over- 
load capacity. i i 

There are still other points in connection with 
plant capacity that logically come up in con- 
sidering the factors which govern the use of 
superheated steam. Cases arise at frequent in- 
tervals where, because of the condition of ‘a 
boiler, the insurance company requires that it be 
operated at a lower pressure. Loss in capacity 
results from the reduction of pressure, and the 
plant management faces the necessity of install- 
ing a new boiler. Superheating makes up the 
loss in boiler capacity when a plant is forced to 
reduce the boiler operating pressure. Further- 
more, the engine operating on.superheated steam 
may under certain conditions furnish more power 
even under a reduced pressure than it would if 
using saturated steam. si 

The problem of reduced condensation in long 
pipe lines is one which is faced in many plants. 
In the generation of steam 90% of the heat 
necessary to evaporate water is latent heat of 
evaporation. When steam is condensed withou; 
doing work the latent heat is liberated and wasted. 
Condensation in long pipe lines represents a 
waste of 90%% of the heat required to evaporate 
it. Superheat is necessary to raise the tempera- 
ture of the steam to a point where all of the 
steam can be transmitted to its destination with- 
out condensation losses. The heat loss in trans- 
mitting superheated steam in covered pipe is 
often actually less than with saturated steam be- 
cause superheated steam does not give up its 
heat as readily as saturated steam. Aside from 
this, more heat can be taken from superheated 
steam before condensation begins. 

Regardless of other factors entering into a con- 
sideration of the use of superheated steam, the 
factor of first cost will undoubtedly always be 
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considered. In considering this point it must be 
borne in mind that it is essential that all the 
conditions in a plant be carefully studied by a 
competent person who should render an unbiased 
and accurate opinion as to the merits of super- 
heating. In this way the plant owner can know 
with certainty just what returns he can expect 
from his investment. It is not a question which 
can be answered in general by the size or type of 
plant, but depends entirely on the i 
which exist or which are desired in the plant, 
whether or not the plant owner is justified in 
going even to nominal expense in the installation 
of superheaters. The possible economies attend- 
ing the use of superheated steam depend on how 
far a plant is already economically déveloped. In 
many cases installations are known to have paid 
for themselves in a short period of operation. 


SUBSTATION INSTALLATION WHERE 
SPACE IS LIMITED. 


For operation of small capacity mines, pur- 
chased power is of advantage especially when the 
space is so limited that the ground area occupied 
by a local power plant would be of value. The 
particular: mine served by the substation shown 
in the accompanying illustration has a capacit” of 
from 800 to 1000 tons of coal per day. The unit- 
type switch and protective equipment consists of 
high-speed sphere gap, graded-resistance lightning 
arresters with combination choke coils, discon- 
necting switches and fuses supplied by the Delta 
Star Electric Co., Chicago. The insulators are 
normally rated at 27,000 volts with a flash-over 


Outdoor Substation Rated at 200 kv-a. and 6600 Volts. 


capacity of 100,000 volts, thus giving the high 
factor of safety needed in locations where the 
insulators are subject to heavy dust deposits. 
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CONTRACTING-CONSTRUCTION 


A Department Devoted to Various Problems Relating to the Installation, Operation and 
Maintenance of Electrical Equipment 


MAKING JOINTS IN LEAD-COVERED 
LIGHT AND POWER CABLE. 


Good Workmanship and Materials Required to Pro- 
duce Joints That Give Lasting Satis- 
faction in Service. 


Almost anyone who can use a blow torch can 
make a cable splice, or rather what looks like a 
joint, but good and sutficient materials and a high 
degree of knowledge and skill are required to 


Typical Copper Connector for Cable Splice. 


make a joint that cen be relied upon to give serv- 
ice. Joints are the weakest spots in a cable sys- 
tem, even when well made, and too much care 
and attention cannot be given to their construc- 
tion. Accompanying tables show the sizes of 
sleeves, quantity of. filling compound, quantity of 
wiping solder and dimensions of copper connect- 
ors required to make up various joints according 
to the recommendations of the Standard Under- 
ground Cable Co., Pittsburgh. 

Copper connectors play an important part in 
joint making, and careful consideration should be 
given to their selection. Connectors should be 


TABLE SHOWING COPPER-SLEEVE DIMENSIONS 
FOR VARIOUS SIZES OF SOLID AND STRANDED 


CABLE. 
Size 

Conductor Weight 
(B. & 5. per 100 

gauge) Diameter Thick- con- 
or No. min ins.—— ness Length nevtors 
Cir.-mils. Strands. Inside. Outside. in ins. in ins. in Ibs. 
6 Solid .166 .260 3/64 2 1.9 
5 Solid .185 209 3/64 2 2.0 
4 Solid .208 0333 1/16 2 3.3 
3 7 -266 .391 1/16 P 4.2 
2 7 .298 6423 1/16 2 4.6 

1 19 0339 464 1/16 2 5.1 
0 19 .381 37 5 ‘64 2 7.2 
00 19 .128 ARA 5-64 2 AN 
N00 19 ASO.) LAGS 3.32 2 11.0 
NOOO 19 £939 127 3°32 214 15.0 
250.000 37 87 RAOG T64 21i 17.0 
300,000 37 £613 $62 T-64 213 21.0 
350,000 37 .695 .945 1/8 213 26.0 
400.000 61 .744 .9914 1/8 25 30.0 
450,000 61 TRO 1.070 9/64 Dy 36.0 
509 000 61 31 1.112 9 ‘#4 3 11.0 
540,000 61 872 1.153 9 64 3 43.0 
6NG 000 61 O11 1 224 532 3 54.0 
650,000 61 L918 1.261 5,32 3 56.0 
700.000 §1 984 1.297 5 32 3 58.0 
750.000 61 1.018 1.393 6/532 Blo 80.0 
800,000 61 1.051 1.426 6.32 31g 82.0 
850,000 61 1.082 1.457 632 344 S&.0 
900,900 61 1.115 1.490 6/32 314 91.0 
950,000 61 1.146 1.521 6/32 3% 95.0 
1,000,000 61 1.180 1.555 6°32 4 103.0 
1,250,000 91 1.320 1.758 7732 414 164.0 
1,500,000 91 1.440 1.878 7732 5 185.0 
1.750.000 127 1.560 1.998 T732 5lg 220.0 
2.000.600 127 1.679 2.170 8/32 6 300.0 
2,500,000 127 1.824 2.324 8.32 644 345.0 


made of high-conductivity copper, and thoroughly 
annealed so that they may be easily closed tight 
around the conductors. The ends should "be 
beveled so as to avoid sharp edges and thus pre- 
vent static or corona discharges. This is an 
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IAD SLEEVES, SOLDER AND COMPOUND RE- 
QUIRED FOR STRAIGHT SINGLE-CONDUCTOR 
CABLE JOINTS—6600 VOLTS OR LESS. 


Outside Cable Lead Sleeve—, Compound Wiping 


Diameter Diameter, Length, in Solder 

in ans, ing. ins. gals. in lbs. 
O25 02 Sadat 1.0 8 .05 8 
0.551 to 0.950....... 1.5 10 1 1.5 
0.951 to 1.350....... 2.0 12 . 2 2.5 
1.351 to 1.750....... 2.5 12 3 3.8 
1.751 to 2.150....... 3.0 14 a) 5.0 
2.151 to 2, WO ene 3:9 16 6 6.1 


especially important feature in’ the jointing of 
high-voltage cables. A slot should be cut along 
the entire length of the connector to allow the 
solder to flow freely into and around the con- 
nector and the cable strands and to permit a 
thorough mechanical connection before soldering. 
Tinning will greatly facilitate soldering. 
Dimensions of all connectors shown in the 
table are such as to make the cross-sectional area, 


LEAD SLEEVES, SOLDER AND COMPOUND RE- 
QUIRED FOR STRAIGHT SINGLE-CONDUCTOR 
CABLE JOINTS—OVER 6600 VOLTS. 


Outside Cable — Lead Sleeve— Compound Wiping 


Diameter Diameter, Length, in Solder 

in ins. ins. ins. gals. in lbs, 
OU patente 1.0 10 .05 8 
1.551 to 0.650. 1.5 12 10 1.5 
0.951 to 1.350....... 2.0 14 2 2.5 

1.851 to 1L.750....... 2.5 16 4 3.8 f 

1.751 to 2.150....... 3.0 18 6 1.0 
2.151 to 2.550....... 3.5 18 8 6.1 


and therefore the conductivity, equivalent to that 
of the conductors which they connect, and also 
to give an ample area of contact between the con- 
ductor and connector. If an inferior grade of 
copper is used, heavier connectors will be re- 
quired. However, economy dictates that the best 
grade of copper be employed in order to reduce 
the amount of insulation, compound, etc.. used 
as well as to insure the best possible joint. 


Moisture Must Be ExcLUDED FroM JOINTS AND 
MATERIALS USED. 


Moisture in the material of the cable itself, or 
on and in the copper connectors, tapes, insulating 
tubes and lead sleeves must be thoroughly re- 
moved and thercafter kept away if a satisfactory 
joint is to be made. Moisture may result from 
many causes such as perspiration on the hands of 
the jointer, drippings from the wall or roof of 
the manhole or room in which the joint is made, 
or from condensation in a damp atmosphere upon 
the materials and tools used in jointing and on 
the cable itself. Moisture may be guarded against 
by having the jointer keep his hands dry, by pro- 
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tecting the joint against drippings and by warm- 
ing the tools and materials to a temperature 
which will prevent condensation. 

A convenient method of protecting the tapes or 
other fibrous insulating materials against mois- 
ture in the air is to have a covered metal box 
filled with transformer oil in which they can be 
immersed. The small tools may also be im- 
mersed in a similar manner. Peculiar local con- 
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Removing the Lead Sheath From a Cable. 


ditions may produce dangers from moisture from 
other sources than those mentioned. These con- 
ditions should be carefully studied and methods 
provided for guarding against their bad effects. 
After the interior of the cable and the copper 
connectors, tapes, tubes, etc., used in making the 
joints have been exposed to the atmosphere, all 
operations should be carried through as rapidly 
as possible consistent with good reliable work- 
manship. <A little care in this direction will 


LEAD SLEEVE, SOLDER AND COMPOUND RE- 


QUIRED FOR STRAIGHT MULTIPLE-CONDUCTOR 
CABLE JOINTS—ALL VOLTAGES. 


Outside Cable Cas pth, Compoune Wiping 
i 


Diameter ameter, Length, n Solder 

in ins. ins. ins. gals. in lbs. 
0.800....... 1.5 14 .20 1. 
0.801 to 1.200....... 2.0 16 25 2.2 
1.201 to 1.600....... 2.5 16 .35 3.3 
1.601 to 2.000....... 3.0 18 6 4.5 
2.001 to 2.400....... 3.5 18 8 5.7 
2.401 to 2.800....... 4.0 18 1.0 6.8 
2.801 to 3.200....... 4.5 20 1.4 7.4 


greatly reduce the opportunity for the entrance 


of moisture into the joint. When the joints are 
made on a cable installed directly in a trench, as 
in the case of armored cable, a large roomy ex- 
cavation should be made where the joint is to be 
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Heating and Tinning the Conductors. 


installed and the bottom and sides of this excava- 
tion covered with a good sized tarpaulin or piece 
of clean canvas to prevent dirt from getting on 
the jointing material. 

The removal of the lead sheath should be per- 
formed in such a manner as to absolutely pre- 
vent any cut or indentation in the insulating belt 
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underneath. Lead cutters or chipping knives 
should be used so as to cut the lead without pro- 
ducing an indentation in the underlying insula- 
tion. The belt insulation should also be carefully 
removed and cleanly cut so as to avoid any cut- 
ting of the insulation on the conductor, and finally, 
in taking off the insulation from the conductor, 
strict attention should be paid by the jointer so 
that no cuts or nicks are made on the bare copper 
conductor. Solder and insulating compound, as 
well as the pots and kettles in which they are 
melted, should be carefully watched to avoid the 
presence and accumulation of dirt and foreign 
matter of any kind in these very important mate- 
rials. The slightest amount of foreign material 
in the compound or on the tape, connectors or 
sleeve may ruin an otherwise good joint. 


ELECTRICAL INSPECTION DEPART- 
MENT INTERPRETS RULES. 


Rule Allowing Use of 1320-Watt Circuits Explained 
and Definite Regulations Regarding Its 
Use Are Given. 


The Bureau of Electrical Inspection of the city 
of Chicago has found it necessary to interpret the 
meaning and intent of the rule allowing the use 
of the 1320-watt circuit in that city. The inter- 
pretation, as given in the Bulletin of the bureau, 
is as follows: ‘ 


“The rule on branch circuits reads: ‘By special per- 
mission, in cases where wiring equal in size and insula- 
tion to No. 14 B. & S. gauge standard rubber-covered 
wire is carried direct into keyless sockets or receptacles, 
and where the location of sockets and receptacles is such 
as to render unlikely the attachment of flexible cords 
thereto. the circuits may be so arranged that not more 
than 1320 watts (or 32 sockets or receptacles) will be 
dependent upon the final cutout.’ 

“A recent investigation of 122 cases where special per- 
mits had been granted for 1320-watt circuits showed 
that there were violations in 22 instances, or 18%. Of 
these violations, 21 were caused by the addition of 
flexible cords to the circuits and one by an extension to 
the circuit (without permit) where drop lights had 
been installed. 

“The following general rules have been formulated 
for the guidance of the inspector. It may be necessary 
in special cases to modify some of these rules, in which 
case the matter should be taken up with the chief 
inspector : 

“(1) In each case, before a special permit will be 
issued for 1320-watt circuits, the contractor must make a 
written request by letter, and the inspector must inves- 
tigate the conditions and recommend the issuance of 
the permit. 

(2) Permission will not be granted for 1320-watt 
circuits for the general or complete wiring of a building, 
unless the inspector can satisfy himself that the restric- 
tions herein given as to the probable use of flexible 
cord can be fully complied with. 

“(3) Permission will be granted for 1320-watt cir- 
cuits on show-window lighting only where there is an 
outlet in the lower part of the window, which outlet 1s 
connected to a circuit of 660 watts. This latter outlet 1s 
intended to be used for attaching temporary display 
devices. 

“(4) Permission will not be granted for 1320-watt 
circuits in machine shops or similar locations where 
light is required close to the work, unless lights are also 
placed for the individual machines or, unless there are 
outlets close to the floor connected to 660-watt cir- 
cuits, these latter outlets to be used for the connection 
of portables. 

“(5) The same general ruling shall apply to office 
lighting where 660-watt circuits must be provided for 
desk lights and fans. 

“(6) Permission for 1320-watt circuits will not be 
granted in other locations unless the inspector can 
satisfy himself that the use of flexible cords is unlikely.” 
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NEW APPLIANCES 


Newly Developed and Improved Electrical and Mechanical Apparatus, Appliances and Devices 


Now Being Placed on the Market 


Solenoid Brakes to Control In- 
duction-Motor Speed. 


The use of solenoid brakes for the 
speed control of induction motors on 
cranes and hoists has been greatly ex- 
tended due to their recent application in 
connection with other forms of electric 
braking. The two forms of brake, as 
developed by the General Electric Co., 
Schenectady, N. Y., are the multiple- 
magnet and the solenoid load brake. 
The former is simply two solenoid 
brakes combined to form a single brake 
actuated by two or more independent 
magnets. The multiple system is used 
to give gradations in the speed control, 
being particularly adaptable to appara- 
tus which moves in a horizontal direc- 
tion. As each solenoid is de-energized 
a fraction of the braking torque is ap- 
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Close View of Solenoid Brake, Showing 
Mechanism. 


plied until enough has been de-ener- 
gized to bring the apparatus to a full 
stop, the number of magnets used de- 
pending upon the conditions of service. 

There are several methods of apply- 
ing remote control to this system of 
braking. First, both solenoids will be 
set when the controller is in the off po- 
sition, but will be energized and de- 
energized simultaneously when power is 
applied to the motor. In order to ob- 
tain a gradation in braking, one of the 
cores 1s retarded from falling for a few 
seconds by means of a dashpot. The 
second method is to have both magnets 
set on the off position of the controller. 
On the first step of the controller one 
of them is energized, and on the second 
step the other is energized and power is 
applied to the motor. It is desirable to 
use a dashpot with this method so that 
in case of a sudden loss of power, or 
accidental movement of the controller, 
the full power of the brake will not be 
applied suddenly. 

In the third method, as in the other 
two, both solenoids are set when the 
. controller is in the off position, the 
difference being that on the first step 
one magnet is de-energized, on the 
second step the second, and on the third 
step power is applied to the motor. This 
method gives one point where there is 
neither power on the motor nor any 


braking effect, making a coasting point. 
This coasting point is valuable on high- 
speed trolleys, in assisting the operator 
to stop his carriage at a given point. 
He can allow it to coast almost to the 
exact spot and then apply the brakes 
to bring it to a full stop. 

Multiple-magnet braking is adaptable 
to cranes such as revolving hammer 
heads, traveling gantry cranes, and fast 
trolleys with swinging loads. In the 
first instance two degrees of braking are 
required to save trouble from back lash- 
ing in the gears. With the gantrys it is 
desirable to have a brake strong enough 
to prevent the crane being blown along 
the track, but still to have a degree of 
braking for use in ordinary circum- 
stances that 1s not strong enough to 
produce undue shock to the machinery. 

The solenoid load brake is designed 
for the control of induction crane-hoist 
motors used where a number of varieties 
of loads are handled by the same hoist. 
This load brake’ consists of two sole- 
noids, one in the stator circuit of the 
motor and the other in the rotor circuit. 
The former is light enough so that very 
little braking action is obtained from its 
operation. If the latter is de-energized, 
however, it applies heavier weight to 
the braking levers and consequently in- 
creases the braking effect. Since it is in 
the rotor circuit, its operation depends 
directly on the voltage in the rotor. Con- 
sequently, when the motor is standing 
still, and there is a high induced voltage 
in the rotor, the weight of the solenoid 
is almost raised from the brake levers 
and practically no braking torque is 
exerted. But as the speed of the motor 
increases, and the induced voltage in the 
rotor decreases, the solenoid holding 
magnet is gradually de-energized until 
at full speed there is only a low voltage 
in the rotor and a greater amount of 
braking is obtained. 

Further remote control of the braking 
is obtained by inserting a resistor in 
series with the rotor and the brake 
magnet, and adjusting the resistor 
through the controller. Even further 
variation in the braking can be obtained 
by adjusting the regular control resistor 
in the rotor circuit so that the motor it- 


Solenoid Brake Attached to Shaft of in- 
duction Motor. 


self pushes to some extent against the 
friction brake. The combination of these 
methods makes it possible to obtain any 
desired speed below synchronism with 
one controller handle. An a-c. crane 


equipped with this type of brake com- 


. pares favorably in operating character- 


istics with a d-c. crane equipped with an 
automatic mechanical load brake or 
dynamic braking. It will give better 
results on creeping speeds when lower- 
ing loads than the automatic mechanical 
system, because its adjustments do not 
change due to wear. In addition, there 
is no friction wear when lowering loads. 


Sliding-Contact Tube Rheostat. 


The “Standco” sliding-contact rheo- 
stats, made by Herman H. Sticht & 
Co., 15 Park Row, New York City, 
are said to embody distinct improve- 
ments over similar equipment manu- 


Sliding-Contact Rheostats. 


factured previously. They may be 
used in either a horizontal or vertical 
position, taking the place of the table, 
switchboard or vertical units. There 
are three types of each of two models 
now being marketed, making an as- 
sortment of six styles. 

Standard -units are made with a 
total resistance of from 0.4 to 6000 
ohms, the low-resistance units hav- 
ing a current capacity of 25 amperes 
and the high-resistance unit having a 
capacity of 0.2 amperes. These cur- 
rent ratings correspond to a tempera- 
ture rise of 200 deg. C. when in con- 
tinuous service. Corresponding rat- 
ings for a temperature rise of 150 deg. 
C. are 18.6 and 0.15 amperes. 


Compact Switching Equipment 
for Farm Lines. 


For the control and protection of 
small outdoor distributing transformer 
installations, which supply energy to 
farm extension lines and the like, the 
Westinghouse Electric & Manufactur- 
ing Co., East Pittsburgh, Pa., has placed 
upon the market the type FL switch 


. which consists of a combined fuse, light- 


ing arrester and disconnecting switch 


DZ 


The equipment may be mounted near the 
top of a line pole so that it is operated 
from the ground by means of an operat- 
ing handle. This switch is adapted for 
applications requiring 24-hour service, 
but it is also suitable for applications 
such as grain elevators, mines, quarries, 
brickyards, etc., which are only operated 
periodically. 

This combination switching equip- 
ment is of rugged construction, and all 
metal parts exposed to the weather have 
a durable galvanized finish. The pillar- 
type insulators are made of a single 
piece of porcelain. The fuse is of the 
expulsion type, and is mounted in the 
hollow center of the large pillar-type 
porcelain insulator. The fuse consists 
of a casing with contacts at each end, 


oi: 


i vai ies Egi a 


Compact Pole-Type Switching Equipment. 


between which the aluminum fuse Wires 
are connected. The unit may be re- 
moved from the inside of the porcelain 
insulator by giving the metal cap at its 
lower end a quarter turn. The metal 
cap is provided with a bayonet form of 
catch which locks the fuse securely in 
place. An indicating device which is 
provided with the fuse drops and hangs 
suspended from the bottom of the unit 
when the fuse is blown. This indication 
can be seen from the ground, and, there- 
fore, obviates considerable pole climbing. 

The lightning arrester operates on the 
horn-gap and series-resistance principle. 
The spacing of the gap between the brass 
horns may be varied by means of set 
screws. The length of the horns is 
ample to insure positive interruption and 
dissipation of the arc, and the value of 
the series resistance is so chosen as to 
limit the discharge current to a value 
that can be easily and quickly interrupt- 
ed by the horn gap and is low enough 
to insure sufficient freedom of discharge. 
The series resistance consists of a spe- 
cial composition carbon rod with ferrule- 
type contacts on each end. 

The switch is operated from the 
ground by means of a handle which 
can be secured by a padlock in either the 
open or closed position. This operating 
handle by means of a pull rod, bel) 
crank and common operating shaft opens 
or closes all pole units simultaneously. 
The operating handle is well insulated 
from the operating shaft by means of 
an insulating link, and the metal frame- 
work of the switch is solidly grounded. 
The moving contact is attached to the 
upper end of the pillar-type insulator 
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and makes a self-cleaned sliding contact 
on the under side of the sleet hood, thus 
protecting the stationary contact. 

These switches are made in both 
single-phase and three-phase styles for 
2500, 6600 and 13,200-volt service. They 
are intended for applications up to ap- 
proximately 50-kv-a. rating. 


Sterilizer for Instruments and 
Dressings. 


The Prometheus Electric Co., New 
York City, has developed an elec- 
trically heated combination sterilizer. 
Heaters are made for 110 and 250 
volts, and are arranged with fusible 
members to open the circuit in event 
of excessive heating resulting from 
the absence of liquid. Separate com- 
partments are provided for instru- 
ments and dressings. 


Amplifier and Detector of Small 
Dimensions. 


A single-stage amplifier of unusually 
small dimensions has been developed by 
the Acme Apparatus Co., Cambridge, 
Mass. 
that a detector and two-stage amplifier 
can be arranged with little difficulty. 
()ver-all dimensions of the equipment 
are 3.5 ins. by 3.5 ins. by 5.5 ins. with- 


out the vacuum tube and batteries. 


Disconnecting Switch with Extra 
Indicator Contacts. 


It is often important to provide for 
the indication at some remote point of 
the position of a disconnecting switch. 
Such an indication is often of value at 
the point of control of circuit-breakers 
in series with the disconnect, and serves 
as a positive check on visual inspec- 
tions that have been made previously. 
The  unit-type disconnecting switch 
shown in the accompanying illustration 
has been developed by the Delta Star 
Electrice Co., Chicago, to fill the de- 
mand ‘for such equipment. 

As may be seen from the illustration, 
a separate insulating tube serves to 
previde for the making of an auxiliary 


Unit-Type Disconnecting Switch. 


The equipment is so arranged . 
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contact with a small switch operated 
by the main blade. This secondary 
contact closes and opens the circuit of 
the signal lamps located at the distant 
point or points. The circuit through 
the auxiliary switch is not fully closed 
or opened until the main switch blade 
is in a fully open or closed position 
A positive safety lock prevents the ac- 
cidental movement of the disconnect ai- 
ter it has been properly set. 


G-R Straight-Tube Oil Heater. 


The Griscom-Russell Co., 90 West 
street, New York City, manufacturers 
of the well-known Reilly oil heater of 
the coil type, have recently placed on 


Preheater for Fuel Oils. 


the market a new oil-heater unit of the 
straight-tube type. This is to supple- 
ment their coil-heater line and is known 
as the “G-R Oil Heater.” 

This heater, shown in accompanying 
illustration, is designed for the preheat- 
ing of fuel oil before it goes to the 
burner and to insure complete atom1za- 
tion of the oil and perfect combustion 
under boilers or in furnaces. The o!l 
is pumped through the tubes, and high- 
pressure steam in the shell serves 4s 
the heating medium. The shell of the 
heater is constructed of wrought steel 
welded to steel tube plates. Tubes are 
of seamless drawn: steel expanded into 
tube sheets at either end. Form sheet 
167, published by the manufacturer, 
describes the heater and gives various 
details of construction. 


Adjustable Ground Clamp. 


An adjustable ground clamp of m- 
proved design has been placed on the 
market by the Gillette-Vibber Co, Ne* 
London, Conn. This new clamp. cal! 
the “Gee Vee,” is made in three siz 
to accommodate 3-in. or smaller pit 
Tinned copper is used in the construc 
tion of the clamp, and a bolt serves t° 
tighten and secure the contagt. 
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ACTIVITIES IN THE TRADE | 


Business Developments, Sales Agencies, Trade Literature and Miscellaneous Items Concerning 
Electrical Manufacturers and Allied Business Interests | 


Hunter Fan & Motor Co., manufac- 
turer of electric fans, has moved into 
new offices at 46 West 46th street, 
New York City. 

Westinghouse Electric & Manufac- 
turing Co., East Pittsburgh, Pa., in 
leaflet 1910 illustrates and describes 
its electric drive for cotton openers 
and pickers. 


North American Storage Battery 
Co. plans to erect a plant at 40 West 
Pratt street, Indianapolis, Ind., for the 
manufacture of starting and lighting 
batteries for motor cars and batteries 
for electric cars. 


Eclipse Electric Machinery Co., 
Madison and 3lst streets, Louisville, 
Ky., is planning the erection of a 
plant for the manufacture of electrical 
equipment to cost about $25,000. 
Charles E. Willey is president of the 
company. 


Marble-Card Electric Co., Glad- 
stone, Mich., has issued bulletin No. 
200 describing in detail its line of di- 
rect-current commutating-pole ball- 
bearing motors, which are built in 
sizes from 0.5 to 60 hp. for standard 
voltages and speeds. 


Superior Electric Co., Pittsburgh, 
manufacturer of electrical specialties, 
has leased a three-story building at 8 
South Sixth street, Philadelphia, for 
a term of years. Improvements will 
be made in the structure, which will 
be used as a branch works. 


Economy Fuse & Manufacturing 
Co., Chicago, has announced that C. 
B. Merrell, who has been connected 
with the general offices of the com- 
pany for a number of years, has been 
appointed district sales manager of 
the Philadelphia office, 523 Widener 
building, to succeed E. J. Watson, 
who has resigned. 


_Majestic Electric Development Co., 
656 Howard street, San Francisco, 
Manufacturer of “Majestic” electric 
appliances, is conducting an extensive 
advertising campaign in behalf of its 
electric heaters in 24 cities west of 
Chicago through the medium of news- 
Papers. In San Francisco the com- 
pany plans to run a billboard cam- 
paign. 


Booth Electric Furnace Co., 326 
West Madison street, Chicago, has 
Published a bulletin descriptive of its 
rotating electric furnaces. While this 
type of equipment has been largely 
used for brass melting, a number of 
arnaces are now in operation melting 
: n and steel and other metals re- 
luirıing higher melting temperatures. 


nodorse Chain Co., Ithaca, N. Y., an- 
oe +3 the opening of a branch fac- 
mht Re Detroit, which will be devoted 
) heba to the manufacture of 
ü .  Mtorohile silent chain sprock- 
Pe wap _the Morse adjustment. The 
ái ao sales and engineering offices 
ward .. pany, formerly at 1003 Wood- 
by the venue, Detroit, are now located 


Detroi , : 
tt e factory, Eighth and Ab- 


Harvey Hubbell, Inc., Bridgeport, 
Conn., has issued loose-leaf bulletin 
sheets Nos. 16-13, 16-18 and 16-19, 
covering pull socket current taps, 
Hubbell toggle snap switches and 
“Paraline” convertible plug cap and 
attachment plugs, respectively. 

Benjamin Electric Manufacturing 
Co., Chicago, has issued a folder de- 
scriptive of the Benjamin-Starrett 
panelboards and cabinets for stand- 
ard arrangements of bus bars and 
main connections and adaptable for 
increased mains,  sub-feeds and 
through-feeds. 


Ford, - Bacon & Davis, engineers, 


-115 Broadway, New York City, who 


have been engaged to determine the 
value of the property of various street- 
railway and traction companies of 
New Jersey with the object of obtain- 
ing a basis for the fixing of rates 
under the existing laws, have issued a 
booklet containing the law authoriz- 
ing this determination and excerpts 
from editorial comment on the sub- 
ject. 

De Laval Steam Turbine Co., Tren- 
ton, N. J., manufacturer of centrifugal 
pumps, steam turbines and speed 
gears, is one of the leaders in the re- 
cent welfare movement among em- 
ploves as a means of keeping them 
satisfied and working at maximum ca- 
pacity. In planning its welfare work 


New Patent Office and Record Building 
of DeLaval Steam Turbine Co. 


the company recognized that sports 
would draw the interest of a large 
majority of the employes, and an ath- 
letic association was formed and a 
field was laid out for baseball, tennis 
and other outdoor sports. During the 
winter the association holds monthly 
dances and social gatherings. The 
conditions in and around the plant are 
all conducive to creating a contented 
atmosphere and frame of mind among 
the 800 employes. The buildings, 
which have a floor space of over 250,- 
000 sq. ft., are light and airy, we!l 
ventilated, and spacious. The De 
Laval company was established in 
1901 and the original plant building 
is still occupied, although it has been 
modernized and added to as the busi- 
ness expanded. Within the past year 
a three-story stone structure, 60 by 
190 ft., has been erected to provide 
increased manufacturing facilities. 


Simplex Electric Heating Co., 
Cambridge, Mass., has arranged in 
loose-leaf form a number of bulletins 
descriptive of the various electrical 
household devices which it manufac- 
tures, such as flatirons, heating pads, 
toasters, radiators, cooking ranges, 
water heaters, baking ovens, portable 
soldering irons for lamp-socket use, 
etc. 


Esterline Co., Indianapolis, Ind., 
engincer and manufacturer of graphic 
meters and permanent magnets, has 
announced the appointment of the J. 
W. Murphy Co., 108 South LaSalle 
street, Chicago, as district representa- 
tive in the Chicago territory. J. W. 
Murphy has been the sales manager 
of the Esterline Co. for a number of 
years. 


Electric Storage Battery Co., Phila- 
delphia, held a convention of its 
Northwest “Exide” distributors at 
Minneapolis, Minn., recently. More 
than 100 representatives, operating 
“Exide” service stations in the terri- 
tory covered by the company’s Min- 
neapolis branch office, attended. In- 
spection of one of the giant “Exide” 
storage batteries operated by the Min- 
neapolis General Electric Co., was a 
feature of the convention. The bat- 
teries inspected are kept in reserve by 
the Minneapolis General Electric Co., 
and are capable of carrying the entire 
downtown load for 15 min., thus pro- 
tecting the lighting service of the 
Minneapolis business district in time 
of an emergency. P. G. Downton, 
manager of the Minneapolis branch, 
presided during the sessions, and 
among the speakers were T, W. 
Hearne, factory representative, and 
Godfrey H. Atkin, western district 
manager. 


Cutler-Hammer Manufacturing Co., 
Milwaukee, in a 16-page catalog en- 
titled “Control of Motor Car Light- 
ing,’ and known as publication &6l, 
describes the standard and pony lines 
of C-H automobile lighting switches. 
Wiring diagrams are given illustrat- 
ing eight different control combina- 
tions for lights that may be obtained 
by these switches. The switches are 
described as having large wiping con- 
tact surfaces with contactor floating 
on the operating shaft so vibration 
and side strain on the button does not 
cause the lights to flicker. The 
switches may be arranged horizon- 
tally or vertically in gangs of from 
one to four, with one plate covering 
all. The advantages of automatic 
gear changing over the direct hand- 
lever method, and the prediction that 
the latter will some day be obsolete, 
are given in a feature article which 
appeared in the July 31 issue of “Au- 
tomobile Topics.” This article, in 
which special mention is made of 
magnetic-gear shifting as accom- 
plished by the C-H magnetic gear 
shift, is reprinted in the form of a 
16-page leaflet as publication 858, en- 
titled “Your Car and Its ‘Wobble- 
stick.” l 
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PERSONAL MENTION 


Biographical Sketches and Chronicle of Changes in Business Connections, Promotions and 
Other Personal News of the Industry 


Joun KELLY, vice-president and 
general sales manager of the Edison 
Storage Battery Co., Orange, N. J., has 
resigned. 

ARTHUR L. WIttuIs,_ formerly 
connected with Stone & Webster, Inc., 
New York City, has become associated 
with McClure, Jones & Reed. 


G. W. MUENCH, master electrician 
of the Triangle Electric Co., Seattle, 
Wash., has been promoted to the posi- 
tion of manager of the company. 


CHARLES S. SPAULDING, for 
the past two years manager of the mu- 
nicipal electric plant at Wakefield, 
Mass., has resigned, effective Dec. 1. 


Mason H. LYTLE, superintendent 
of the Piqua (O.) district of the Dayton 
Power & Light Co., Dayton, O., has 
resigned to enter another line of work. 


H. L. BALL has been appointed sales 
manager of the Requa Electrical Sup- 
ply Co., Rochester, N. Y. He was for- 
merly connected with the Rochester 
Electrical Supply Co. 


REGINALD TRAUTSCHOLD, who 
is a well-known contributor to the trade 
press, has been placed in charge of the 
activities of the Society for Electrical 
Development in connection with trade 
press articles. 


RicHARD Toas, Portland, Me., 
representative of the bond department 
of H. M. Byllesby & Co., Chicago, is 
moving into larger quarters on the first 
floor of the Union Mutual building, at 
396 Congress street. 


RoBERT W. Hoy, who was for- 
merly commercial manager of the El- 
mira Water, Light & Railroad Co., 
Elmira, N. Y., has accepted a position 
with the Pennsylvania Power & Light 
Co., Allentown, Pa., as sales manager. 


ELMER E. BuCHER has been ap- 
pointed commercial engineer in the com- 
mercial department of the Radio Corp. 
of America, with headquarters in New 
York City. He will have direct charge 


of sales of radio apparatus to foreign, . 


governmental, miscellaneous and ama- 
teur fields. 


J. W. Lyweu, superintendent -of 
the plant of the Philadelphia Suburban 
Gas & Electric Co., at Pottstown, Pa., 
has resigned, effective Dec. 1, to become 
manager of the Hagerstown Light & 
Heat Co., succeeding R. C. Saylor, re- 
signed. Mr. Lynch was formerly man- 
ager of the Bucks County Public Serv- 
ice Co., Newtown, Pa. 


J. E. Sutrmp has been appointed 
manager of sales of the E. T. Chapin 
Co., manufacturer of western red cedar 
poles, piling and posts, Spokane, Wash. 
He will maintain offices at 127 North 
Dearborn street, Chicago. Mr. Slimp 
has been selling supplies and equipment 
to electric transmission and electric 
railway companies for the past 20 years 
and is well known in the district to be 
covered by his office, which will include 
the territory east of the Dakotas, Min- 
nesota and the section east of Winnipeg 
in Canada. 


Eric ZACHAU, formerly in the 
sales office of Manning, Maxwell & 
Moore, Inc., Pittsburgh, has been ap- 
pointed chief engineer of the Shaw 
Electric Crane Works, Muskegon, Mich., 
to succeed A. V. Light. Prior to his 
connection with the Pittsburgh firm Mr. 
Zachau spent about 12 years as electrical 
engineer at the Shaw factory. 

S.L. WHITESTONE, who has been 
elected comptroller of the General Elec- 
tric Co., Schenectady, N. Y., to succeed 
C. E. Patterson, recently advanced to a 
vice-presidency in charge of accounting, 


a 
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S. L. Whitestone. 


has been in the company’s employ for 
the past 33 years. He became general 
auditor in 1911, having previously filled 
the position of assistant general auditor 
and traveling auditor. Mr. Whitestone 
has been associated with the General 
Electric organization since its inception 
and before the present company was 
organized was connected with the 
Sprague Railway & Motor Co. in 1887 
and with the Edison General Electric 
Co. in 1890. He will therefore bring to 
his new position an extensive expe- 
rience in accounting matters extending 
over a wide period of years. L. D. 
LeFevre has been elected general aud- 
itor to succeed Mr. Whitestone. The 
new general auditor came to the Gen- 
eral Electric Co. in 1903 and was ap- 
pointed traveling auditor in 1907, 
becoming auditor of disbursements in 
1917, being promoted to the position of 
assistant general auditor in the same 
year. 


GopFREY Isaacs, head of the 
Marconi Wireless Telegraph Co., Ltd., 
London, Eng., arrived in New York 
City Nov. 20 for a conference with 
officials of the Radio Corp. of America 
and representatives of the French Ma- 
rine & Colonial Wireless Telegraph Co., 
relative to further working agreements 
between the different interests. 


‘the 


J. E. McCLermown, president of 
Northwestern Electric Equipment 
Co., New York City, electrical supply 
jobber, has severed his connection with 
the company in order to devote his 


entire time to personal interests in the 


West. 


WitLt1AM R. ABBOTT, who has 
held the position of general manager oi 
the Chicago Telephone Co., Chicago, for 
several years, has been elected a vice- 
president and one of the directors of 
the company. He began his telephone 
career in 1889, when he became cashier 
of the Westchester (N. Y.) Telephon: 
Co., joining the Chicago Telephone 
Co.’s organization in 1893. He has oc- 
cupied successively the positions of chief 
clerk to the general superintendent. 
special agent in charge of rights-of-way 
and claims, superintendent of suburban 
division, general commercial superinten- 
dent and general manager. Mr. Abbott 
will continue as general manager of the 
company. 


JAMES R. CRAVATH, of the firm 
of Fowle & Cravath, consulting engi- 
neers, Chicago, was.tendered a dinner 
at the Hamilton Club, Chicago. Nov. 
30, in anticipation of his contemplated 
departure for California. About 20 en- 
gineers, all old friends of Mr. Cravath, 
and most of them members oí the 
Chicago Section of the INuminating En- 
gineering Society, gave the farewell 
dinner. Mr. Cravath has been a resi- 
dent of Chicago since 1892, being con- 
nected until 1910 in an editorial capacity 
with publications in the street-railwav 
and central-station fields. In 1910 he 
established himself as consulting en- 
gineer, serving many companies and 
municipalities in connection with street- 
lighting plans, public utility rates and 
appraisals, and power-plant economies 
He is perhaps best known through his 
prominence in the illuminating engi- 
neering field, having done considerable 
original work and contributed exten- 
sively to the literature on that subject. 
His activities in the Western Society of 
Engineers and the Illuminating Engi- 
neering Society have made him a well- 
known figure among engineers in the 
Chicago district. The firm of Fowle & 
Cravath will be dissolved, Mr. Cravath 
intending to remove to Berkeley, Cal. 
during this month. 


OBITUARY. 


JAMES J. REYNOLDS, consulting 
engineer for the Elgin, Joliet & Eastern 
Railway Co., died Nov. 28 at his home 
at 4926 North Rockwell street, Chicago. 
He was born in Cincinnati in 1850 and 
came to Chicago in 1885. Mr. Reynolds 
was nationally known as a railroad 
builder and was one of the three engi- 
neers who supervised the building of 
the municipal pier in Chicago. and over 
20 years ago, as engineer for the New 
York Central railroad, he built the Chi- 
cago, Illinois & Southern railroad. He 
was a member of the Western Society 
of Engineers. 
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BUSINESS OPPORTUNITIES 


News of Electrical Construction Projects in All Parts of the Country, Proposals Invited, Foreign 
Trade Openings and New Companies ` 


EASTERN STATES. 
Bar Harbor, Me. — The United 


States government, public works of- 
tice, has had plans prepared for the 
erection of an addition to its local 
radio station. 

Charlestown, Mass.—The Charles- 
town Gas & Electric Co.. has awarded 
a contract to W. M. Bailey, 88 Broad 
street, Boston, for the erection oi 
one-story, brick, steel and reinforced- 
concrete substation, about 40 by 50 
tt. 

Pittsfield, Mass. — The Pittstield 
Electric Co. has been granted permis- 
sion by the Department of Publie 
Utilities to issue bonds for $125.000, 
the proceeds to be used for extensions 
and improvements in its electric pow- 
er plant and system. 

Southbridge, Mass.—The Webster 
& Southbridge Gas & Electric Co. has 
been granted permission by the De- 
partment of Public Utilities to issue 
$200,000 in capital stock, the proceeds 
to be used for extensions, general 
nnancing, etc. 

Springfield, Mass.—The Diamond 
Match Co., 111 Broadway, New York 
City, has awarded a contract to the 
Turner Construction Co., 178 Tremont 
street, Boston, for the erection of a 
two-story electric power plant, 76 by 
81 ft., at its works on Howes street, 
Springfeld, to cost about $110,000, in- 
cluding equipment. 

Wakefield, Mass.—Under the juris- 
diction of the town council a series of 
public meetings are being held to de- 
termine whether the municipal electric 
plant should be continued in opera- 
tion as heretofore, or sold to the 
Malden & Melrose’ Lighting Co., 
which is understood to have tendered 
an offer for the plant. 

Hartford, Conn.—A building permit 
has been issued to the Hartford Elec, 
tric Light Co. for the erection of its 
proposed steam-operated electric gen- 
erating plant, to be located in the vi- 


-cmity of Van Dyke and Wawarme 


avenues, near the Connecticut river. 
The plant will be four stories, 200 by 
320 ft., and is estimated to cost $2,- 
815,000. . 

New Haven, Conn.—The United 
Illuminating Co. has completed plans 
for the erection of its proposed power- 
house addition, 40 by 60 ft., and will 
inaugurate construction at an early 
date. Westcott & Mapes, Inc., New 
Haven, is engineer. 


Stamford, Conn.—The Stamford 
Gas & Electric Co. is completing ex- 
tensions and improvements in its sys- 
tem, to cost about $70,000, for im- 
proved service. 

East Providence, R. I.—The Provi- 
dence Ice Co. has filed plans for the 
erection of a power house in the vi- 
cinity of Roger Williams avenue, to 
be used in connection with its plant 
at this location. 


Newport, R. I.—The United States 


government, public works othce, has 
had plans prepared for extensions to 
the radio plant at Prices Neck, New- 
port. 

Brooklyn, N. Y.—The Kings Coun- 
ty Lighting Co.. 4802 North Utrecht 
avenue, has made application to the 
Public Service Commission for per- 
misison to issue stock to the amount 
of $2,000,000, the proceeds to be used 
for proposed extensions and improve- 
ments. Ralph Elsman is president. 


New York, N. Y.—The Western 
Union Telegraph Co. is perfecting 
plans for the installation of its pro- 
posed direct cable line between the 
United States and Germany. 


New York, N. Y.—The Department 
of Public Welfare, Municipal building, 
has filed plans for the erection of a 
power-house at the Sea View Hos- 
pital, West Brighton, S. I., to cost 
about $42,000. 

New York, N. Y.—In connection 
with extensions and improvements in 
its plant at Alsen, N. Y., the Alsen 
Cement Co. of America, Inc., 112 
West 42d Street. New York City, will 
electrify the entire plant. A contract 
has been made with the Upper Hud- 
son Electric Corp. for furnishing ser- 
vice to an amount of 500 kw. 


Niagara Falls, N. Y.—The Niagara 
Development Co. has been merged 
with the Niagara Falls Power Co., 
under the latter name. 


Atlantic City, N. J.—The Atlantic 
City Electric Co. has received permis- 
sion from the Board of Public Utility 
Commissioners tọ issue preferred 
stock to an amount of $182,900, to be 
used for general betterments, financ- 
ing, etc. 

Camden, N. J.—The Victor Talking 
Machine Co., Front and Cooper 
Streets, has commenced the erection 
of the superstructure for its electric 
power plant, estimated to cost $350,- 
000, including equipment. 

Newark, N. J.—The board of educa 
tion of the Essex County Vocational 
Schools, Essex building, is taking bids 
up to Dec. 8 for electrical equipment 
to be installed in the girls’ vocational 
school, Franklin street, Bloomfield, N. 


Newark, N. J.—The Public Service 
Electric Co., has been granted per- 
mission by the Board of Public Util- 
ity Commissioners to make a trust 
agreement with the Standard Steel 
Car Co. for the purchase of coal cars 
for hauling fuel direct from the mines 
to the generating plants. Equipment 
certificates will be issued for $1,300,- 
000 to cover the cost of the cars. 

South Amboy, N. J.—The Mon- 
mouth Lighting Co., Freehold, will 
make a number of extensions and im- 
provements in the local street-light- 
ing system. 

Harrisburg, Pa. — The Harrisburg 
Light & Power Co. has made a con- 
nection between its lines and the ser- 


vice lines from the power plant of the 
Bethlehem Steel Co., for increased 


power supply for local distribution. 


Liverpool, Pa.— The Liverpool Elec- 
tric Co. has completed the construc- 
tion of a high-tension line to Middle- 
burg for service in that section. The 
line will be placed in use at once. 

Pittsburgh, Pa.—The «Duquesne 
light Co. 1s completing negotiations 
with the budget committee of the city 
council for the purchase of the muni- 
cipal power plant in the Northside 
district for a consideration of $378.- 
651.93. 

Pittsburgh, Pa.—The budget com- 
mittee of the city council has ap- 
proved an appropriation of $10,000 to 
be used for the completion of the im- 
proved lighting system at the North- 
side market. 

Annapolis, Md.—The Navy Depart- 
ment, Bureau of Yards and Docks, has 
taken bids for the erection of a power 
house at the local navy yard. 

Cambridge, Md. — The Eastern 
Shore Gas & Electric Co. will install 
considerable new machinery at its lo- 
cal power plant for improved and in- 
creased service. The company has 
recently been ordered by the Public 
Service Commission to make improve- 
ments. Service is furnished to Cam- 
bridge, Salisbury, Benton and Feder- 
alsburg, and line betterments in these 
districts will be made. 

Rising Sun, Md.—The Northern 
Electric Co. established local light 
and power service on Nov. 17. Elec- 
tric energy at high tension is secured 
from the plant of the Pennsylvania 
Water & Power Co., and stepped- 
down by the Northern company for 
distribution at Port Deposit, Oxford 
and Rising Sun. It 1s proposed to 
extend the system to other communi- 
ties in this district. 

Washington, D. C.—Spccitications 
for the radiotelegraph stations to he 
installed in different parts of the 
Mexican Republic have been sub- 
mitted by Trade Commissioner Cun- 
ingham, a copy of which may be 
obtained from the Bureau of Foreign 
and Domestic Commerce upon refer- 
ence to file No. 43,191. These speci- 
fications show the desired kilowatts 
of power for waves of varying meters, 
the height of tower, type of motor, 
etc., and other equipment required. 


Beechbottom, W. Va.—The West 
Penn Power Co.. Hartje building. 
Pittsburgh, has awarded a contract to 
the Austin Co., Union building, Pitts- 
burgh, for the construction of a one- 
story power house at its plant at 
Beechbottom, near Wellsburg, to cost 
about $45,000. 


Kinston, N. C.—The city council 
has approved completed plans for the 
erection of a municipal power station, 
with auxiliary plant for pumping 
service. Bids for erection and equip- 
ment will be asked at once. The ex- 
tension will allowsfor increased ca- 
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pacity in the present municipal elec- 
tric plant. Joseph Dawson is mayor. 


Mortimer, N. C.—The erection of 
power house, dams, transmission 
lines, etc., for the operation of a cot- 
ton mill and for public service in 
Mortimer, is being contemplated by 
the United Mills Co., Hickory, of 
which H. J. Holbrook is secretary. 


Pinetops, N. C.—The borough 
council has arranged for a bond issue 
of $25,000 for the installation of a 
new light and power system. 


Atlanta, Ga.—The Georgia Railway 
& Power Co., of which Preston Ark- 
wright is president, has applied for 
permission to issue $650,000 in bonds. 


La Grange, Ga.—The city council 
has approved a bond issue for $20,000 
for extensions and improvements in 
the municipal electric lighting system. 
S. H. Dunson is mayor. 


Manchester, Ga.—The city will ex- 


pend $10,000 on improvements and . 


extensions to its present electric light- 
ing system. 

Pensacola, Fla. — Hydroelectric 
plants will be built on the Perdide 
and Blackwater rivers by Reed Bing- 
ham. 


NORTH CENTRAL STATES. 


Carey, O.—The National Lime & 
Cement Co. plans to construct a pow- 
er house at this place. 


Sandusky, O.—The Sandusky Gas & 
Electric Co. has installed a 5000-kw. 
Westinghouse turbine at its plant. 


Uhrichsville, O.—The power plant 
of the Unitile Co. was recently dam- 
aged by fire to the extent of $10,000. 


West Carrollton, O.—The Dayton 
Power & Light Co. is contemplating 
installing a new street-lighting sys- 
tem. 

Willoughby, O.—The erection of a 
factory and power plant to cost about 
$300,000, is being contemplated by the 
Thor Tire & Rubber Co. R. C. Gary, 
802 Society for Savings building, 
Cleveland, has charge of the plans. 


Wooster, O.—The Wooster Electric 
Co. has been granted authority to is- 
sue capital stock in the sum of $5000 
with 6 per cent accumulative pre- 
ferred capital stock in the sum of 
$75,000, the proceeds to be used to pay 
promissory notes amounting to $20,- 
000 and to reimburse the treasury for 
money paid out for additions and bet- 
terments. 


Marion, Mich.—Plans have been 
prepared for a power plant ‘on the 
Clam river by Burd & Griffels, engi- 
neers, Grand Rapids, for the Winter- 
field Light & Power Co., which will 


supply current for Marion. Evart. 


Lake City and Harrison. The dam 
will be about 22 ft. high and will 
flood about 500 acres of land. 

Portland, Mich.—The citizens will 
vote Dec. 13 on the question of pur- 
chasing an auxiliary oil or steam en- 
gine to furnish electric power. 


Indianapolis, Ind.—The Indianapo- 
lis Street Railway Co. will spend $2.- 
000,000 on improvements to its svs- 
tem. 

Newburg, Ind.—The Newburg Light 
& Water Co. has increased its capital 
stock from $20,000 to $50,000. 

Bloomington, Ill.—The new build- 
ing of the Union Gas & Electric Co. 
on West Washington strect has heen 
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made ready for occupancy. Two new 
150-hp. boilers have been installed and 
there is room for a third. 


Danville, Ill. — E. H. Whitham, 
banker of Rankin, Ill., has been made 
receiver for the Rankin Electric Light 
Co., and will operate the plant. 


Freeburg, IlL—Mayor Reinheimer 
has two propositions before the vil- 
lage board; to buy energy from a 
transmission line, or to enlarge or re- 
build the municipal plant to meet the 
requirements of a 24-hour. service. 


Hillsboro, Ill.—The Southern Illi- 
nois Light & Power Co. has applied 
for authority to issue first mortgage 
6 per cent gold bonds to the amount 
of $1,033,880 and 6 per cent cumula- 
tive preferred stock to the amount of 
$480,246. 


Matherville, Il.—The Illinois Pub- 
lic Utilities Commission has author- 
ized the sale of the plant of the Math- 
erville Light & Power Co. to the Sher- 
rard Electric Light and Power Co., 
Sherrard, IIl. 

Eau Claire, Wis.—The Wisconsin- 
Minnesota Light & Power Co. con- 
templates spending $500,000 during 
the coming year on the enlargement 
of its steam-generating plant at La- 
Crosse, Wis. Address F. G. Felton, 
manager, LaCrosse. 


Fennimore, Wis.—The Fennimore 
Prairie Electric & Power Co. has been 
incorporated with a capital of $25,000, 
the incorporators being Emil Schwer, 
R. M. Orchard and Anton Eisele. 


Pineville, Mo.—The Ozark Electric 
& Manufacturing Co. has been formed 
here to develop the water power of 
the Rosserman mill and dam. C. D. 
Resler is president; P. L. Carnel, vice- 
president; A. York, secretary, and 
Jasper Strong, treasurer. 


St. Louis, Mo—The United Rail- 
ways Co. has arranged for an issue of 
certificates for $4,200,000, the pro- 
ceeds to be used for extensions, bet- 
terments and general operation. Rolla 
Wells is receiver in charge of the 
property. 

Wellington, Mo.—A municipal elec- 
tric light plant to cost about $60,000 
ie erected. L. A. Walton is city 
clerk. 


Brewster, Kan.—A special election 
has been called by the city council to 
vote on the issuance of bonds for the 
erection of an electric light plant. 


Pleasanton, Kan.—Proposals were 
received by the city clerk Nov. 22 for 
the building of an electric light plant 
under one general contract, consist- 
ing of the building, two boilers, 250 
hp. Uniflow steam engine direct con- 
nected to a  200-kv-a. generator, 
switchboard, condenser, spray pond, 
etc. 


Linwood, Neb.—For the erection of 
an electric power plant, the village of- 
ficials are contemplating a bond is- 
sue. 


Norfolk, Neb.—A bond issue in the 
sum of $300,000 is being contemplated 
for the erection of a municipal elec- 
tric light and gas plant. 


Rapid City, S. D.—For the purpose 
of furnishing power to its quarry op- 
crations, the Paving Granite Quarry 
Co. plans to erect a transmission line 
one mile long in the Black Hills Na- 
tional Forest Reserve. The necessary 
license has been applied for from the 
Federal Power Commission. 
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Kloten, N. D.—The Kloten Electric 
Light Co. has been incorporated with 
a capital of $6000. Charles Colson is 
interested. 


SOUTH CENTRAL STATES. 


Bloomfield, Ky.—The Bloomfield 
light plant has been purchased by the 
Thor Tire & Rubber Co., of which 
Harry Peet, Jr., is the proprietor. The 
present direct-current system will be 
changed to alternating current. 


Taylorville, Ky.—Plans have been 
prepared for the erection of a munici- 
pal electric light plant. 


Nashville, Tenn.—Plans have been 
prepared by G. B. Howard & Co., en- 
gineer, 148 Fourth avenue, for im- 
provement to the power plant of the 
Nashville Industrial Corp. H. G. Hill 
is president. 


Oneida, Tenn.—Bonds in the sum of 
$15,000 haye been voted for an electric 
plant. Address the mayor. 


Florence, Ala.—The United States 
Engineer Office will receive bids un- 
til Dec. 15 for furnishing and deliv- 
ering one hydraulic turbine of 1000- 
hp. capacity, with governor and ap- 
purtenances. 


Mobile, Ala.—Electric traveling 
cranes, electrical machinery and me- 
chanical hoisting and conveying ap- 
paratus will be installed by the Ala- 
bama Harbor Commission, Mont- 
gomery, at its proposed new coal and 
ore terminal on the water front. 
Blakely Island, Mobile. Murray 
Brown is president. 


McComb, Mass.—The city council 
has called a special election Dec. 6 to 
vote bonds for $200,000, the fund to 
be used for the erection of a unic- 
ipal electrical light and power platt. 


Belcher, La.—The borough council 
is planning for the rebuilding of the 
municipal electric lighting plant, de- 
stroyed by fire Nov. 15. 


New Orleans, La.—Bids will be re- 
ceived on Dec. 14 by the supervisor of 
purchases, board of commissioners, 
port of New Orleans, 1 Canal street, 
for the furnishing of rubber-covered. 
weather-proof and bare copper wires 
for the board’s coal-handling plant. 


Hindsville, Ark.—Plans have been 
completed for the installation of a 
street-lighting system at this place. 


Houston, Tex.—The Houston, Bay 
Shore & Texas Traction Co. plans to 
construct an interurban electric rail- 
way down the Bay Shore from Hous- 
ton to Texas City, a distance of about 
45 miles. The funds for this work 
are to be provided by an increase in 
the capital stock of the company from 
$300, to $1,000,000. Address E. 
Kennedy, president of the company. 


Winnsboro, Tex.—The Winnsboro 


Ice & Light Co., recently organized. 


is planning the operation of a local 
electric system for general commer- 
cial light and power service. R. C. 
Campbell is head. 


WESTERN STATES. 


Clyde Park, Mont.—The Montana 
Power Co. will build a transmission 
line to supply light and power to 
Shields Valley. J. R. Kaisermah, Liv- 
ingston, Mont., is the manager. 

Idaho Falls, Ida—The Howard 
Pulp & Paper Co. has plans under 
way for the erection of a power plant 


December 4, 1920. 


to generate 18,000-hp. Thomas L. 


Tomlines, City Bank building, Syra-- 


cuse, N. Y., is engineer. 


Wallace, Ida.—The Amazon Dixie 
Mining Co. plans to construct a trans- 
mission line over the Lolo National 
Forest in Montana for mining opera- 
tions of the company. The necessary 
license has been applied for from the 
Federal Power Commission. 


Salt Lake City, Utah.—S. Q. Can- 
non, city engineer, is receiving bids 
lor extensions to the ornamental 
street-lighting system in the business 
section. 


Casa Grande, Ariz.—Improvements 
in the light and water departments, 
including the installation of a steam 
plant with generators, motors, boilers, 
etc., are being contemplated by the 
city council. 

Ilwaco, Wash.—The North Shore 
Light & Power Co. will install a 1000- 
kw. generator plant and purify its dis- 
tributing system. George Hibbert, 
engineer, Astoria, Ore., has prepared 
the plans. 


Seattle, Wash.—Bonds in the sum 
of $175,000 have been voted by the 
city council for the Skagit river pow- 
er project, which will be utilized in 
rushing the construction of the tem- 
porary power. plant near Newhalem 
creek. C. F. Uhden is the engineer. 


Seattle, Wash.—A petition has been 
submitted to the King County Com- 
missioners by the Pacific Coast Coal 
Co., for permission to erect poles and 
wires for a 13,000-volt electric trans- 
mission line from its Hyde mines to 
sts Black Diamond mines. 


Tacoma, Wash.—The city council 
has passed an ordinance authorizing 
the commissioner of light and water 
to spend $30,000 for electric meters 
and as much more for electric ranges. 
Ira S. Davidson 1s in charge of the 
plans. 


Juneau, Alaska.—An application for 
a power project including the diver- 
sion of water from a stream and lake 
at the head of the William Henry 
bay, has been filed by the Alaska End- 
icott Mining & Milling Co. John B. 
Marshall is in charge. 


CANADA. 


Toronto, Ont.—The construction of 
a radial railway line to the border be- 
tween the United States and Canada 
is being considered by the Ontario 
Hydroelectric Power Commission. F. 
A. Gaby is chief engineer. 


Grand Falls, N. B.—The develop- 
ment of water power at this location 
is being considered by the Interna- 
tional Paper Co., Three Rivers, Que. 


Winnipeg, Man.—An issue of pre- 
ferred stock for expenditures on plant 
and for extensions, is being planned 
by the Winnipeg Electric Co. 


Wolfville, N. S—The Gaspereaux 
River Light, Heat & Power Co., Ltd., 
has been organized with the follow- 
ing officers: President, C. H. Wright: 
vice-president, Mrs. A. L. Wright: 
secretary-treasurer, R. A. Jodfrey. 


Rossland, B. C.—The West Koote- 
nay Power & Light Co., Ltd., has 
placed in operation its new power 
line between Greenwood and Copper 
mountain, This extension consists of 
a single 110,000-volt transmission 
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line, the distance between the two 
points being 108 miles. 

Stave Falls, B. C.—To allow for 
the installation of a 13,000-hp. elec- 
trical unit at the Western Canada 
Power Co.’s power house, plans are 
under way to raise the level of the 
storage dam. ‘The cost of this proj- 
ect is estimated at $200,000. 


FOREIGN TRADE. 


[Addresses of firms referred to in these 
trade opportunities may be obtained by 
writing to the Bureau of Foreign ane 
Domestic Commerce, Washington, D. 
or its branch and local co-operative gf 
fices. Request for each opportunity 
Should be on a separate sheet and the 
file number given.) 

Motors and Accessories (33,965)— 
A commercial agent in Serbia pro- 
poses to organize a trade bureau for 
the Balkans and to later open 
branches in Zagreb, Sofia, Bucharest 
and Piraeus, and maintain industrial 
exhibits and a warehouse for the pro- 
motion of the sale of American prod- 
ucts, such as electric motors and ac- 
cessories, etc. Reference. 


Electrical Appliances, etc. (33,966)— 
A commercial representative in Au- 
stralia desires to purchase or secure 
an agency for the sale of electrical 
household devices and motor acces- 
sortes. Quotations should be given 
f. o. b. New York, San Francisco, or 
Vancouver. Payment to be cash 
against documents on arrival of ship- 
ment. Reference. 


Electric Fixtures (33,980).—An im- 
porting firm in Switzerland wishes to 
be placed in communication with man- 
ufacturers of porcelain electric fix- 
tures, especially insulators, with a 
view to establishing trade relations. 
Reference. 


Electrical Plants (33,994)—A mill 
owners’ association in India desires 
to secure an agency and purchase 
electrical plants for bungalows and 
factories. Quotations should be given 

i. f. Madras. Payment to be made 
against documents through a bank in 
India. Reference. 


Radio Equipment, etc. (34, 003)—An 
official of the Uruguayan government 
desires to obtain equipment for use 
in undertaking an airplane trip, such 
as a radio telephone and telegraph 
set, a camera set and two electric 
heater suits No. 38. An answer by 
cable is requested, giving the price 
and weight of suitable articles. 


` 


INCORPORATIONS. 


Tulsa, Okla.—Isko Electric Co. 
Capital, $100,000. Incorporators: R. 
H. Hardin, Edgar A. DeNeules and 
E. R. Kemp. 


Mercedes, Tex.—Electric Supply 
Co. Capital, $10,000. To deal in elec- 
trical supplies. Incorporators: J. H. 
Jacobson and others. 


Olean N. Y.—Allen Electric Sales 
Corp. Capital, $60,000. To engage 
in electrical contracting. Incorpora- 
tors: E. H. Allen, F. H. Higgins and 
J. E. Duftey. 


Maysville, Ky.—Instanto Electric 
Co. Capital, $25,000. To manufac- 
ture electrical devices. [ncorpora- 
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tors: E. H. Knapp, Clement Finch 
and Andrew Clooney. 


New Britain, Conn.—Cowles Elec- 
tric Co. 
facture electrical products. Incorpo- 
rators: C. W. Cowles, W. B. Cowles 
and F. J. C. Ensworth. 

Newark, N. J.—Perfection Electric 
Equipment Co. Capital, $50,000. To 
manufacture electrical apparatus. In- 
corporators: C. F. and Edward C. 
Daniels, and C. Densel. 

Atlanta, Ga.—The F. V. L. Smith 
Battery Co. Capital, $300,000. To 
manufacture electric batteries. In- 
corporators: F. V. L. Smith, L. W. 
Moore and S. L. Manson. 

Boston, Mass.—A. J. Felz Co. Cap- 
ital, $5000. To manufacture electrical 
equipment and supplies. Incorpora- 
tors: S. Felz, Hyde Park; E. M. 
Dangel and Morris Linsky. 

Buffalo, N. Y.—Sells, Warren & 
Sells, Inc. Capital, $10,000. To man- 
ufacture electric fixtures and other 
electrical specialties. Incorporators: 
H. G. and J. M. Sells, and H. H. 
Warren. 

Moline, Ill—The R. & V. Motor 
Co. Capital, $6,500,000. To manu- 
facture motors and appliances. In- 
corporators: Charles J. Horn, Harry 
R. Phillips, Frank B. Black and Pam 
V. Hardy. 

New York, N. Y.—J. E. Stearns In- 
dustrial Electrical Engineering Corp. 
Capital, $10,000. To operate as elec- 
trical engineers. Incorporators: C. 
E. Hilex, F. Hartman, and J. E. 
Stearns, Richmond, L. I. 


Toronto, Can.—Nitro Electric Co., 
Ltd. Capital, $40,000. To manufac- 
ture electric fixtures, motors, etc. In- 
corporators: Ernest V. McKague, 
Robert D. Hume and Frank Bott, 156 
Yonge street, Toronto, Ont. 


New York, N. Y.—Electric Regu- 
lator Manufacturing Corp. Capital, 
$100.000. To manufacture electric 
controlling devices. Incorporators: 
M. Samburg, J. G. Hochman and A. 
M. Levy, 195 Chrystie street. 


Brockton, Mass.—Wave_ Electric 
Co. Capital, $100,000. To manufac- 
ture clectrical products. Incorpora- 
tors: Chester F. Hatch, Bridgewater; 
Arthur G. Cole and Herman Dew- 
hurst, East Bridgewater, Mass. 


Providence, R. I.—General Re- 
search Corp. Capital, $300,000. To 
manufacture electrical specialties. In- 
corporators: Patrick P. Curran, 
Henry C. Hart and Karl Farkas, 147 
Wheeler avenue, Cranston, R. 1. 


East St. Louis, II.—E. A. Koene- 
man Electric Co. Capital, $20,000. To 
manufacture electrical devices, ete. In- 
corporators: Charles C. Koeneman, 
C. H. Chapline and Albert G. Ziesk, 
214 Collinsville avenue, East St. Louis 


Louisville, Ky.—Electrical Appli- 
ance Co. Capital, $25,000. To manu- 
facture electrical appliances and 


equipment. Incorporators: J. T. Noe, 
Louisville: B. C. Wilson, Frankfort, 
Ky.; and Henry C. Anderson, Lexin- 
ton, Ky. 

Toronto, Ont.—Mack Storage Bat- 
tery Co. of Canada, Ltd. Capital. 
$100,000. To manufacture storage bat- 
teries, electrical machinery, etc. Imn- 
corporators: G. W. Adams, 632 Bank 
of Hamilton building, Toronto; P. E. 
F. Smiley and others. 


Capital, $25,000. To manu- ` 
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FINANCIAL NEWS | 


Comment on the Financial Outlook in the Electrical Industry, New Securities, Reports of 
Earnings, Dividends and Utility Stocks 


Hurley Machine Co. Earnings. 


The Hurley Machine Co. in the ten 
months ended Oct. 31 last, reports an in- 
crease of almost 100% in its net earnings. 
Net. before federal taxes for that period, 
amounted to $1,123,220, against $649,098 
for the corresponding period of 1919. The 
October net was $27,659, 


Bond Offering of Missouri Utilities 
Co. 


The Chicago Trust Co. is offering an 
issue of $250,000 Missouri Utilities Co. 
first mortgage 8¢o series “A” gold bonds, 
dated Nov. 1, 1920, and due Nov. 1, 1920, 
at 100 and interest. yielding S$. The 
company operates under the direct su- 
perv ision of the Publie Service Cominis- 
tion of Missouri and in communities 
where its future growth is assured. 


Cincinnati Gas & Electric Co. Bonds 
to Be Sold. 


The stockholders of the Cincinnati Gas 
& lectrice Co. have been asked to approve 
a $50.000.000 bond issue to be sold as 
necaed. It is planned to retire $4.500,000 
notes and $12.000.000 bonds outstanding 
and provide $5,000,000 for the installation 
of a fourth generating unit. The balance 
for future expansion bonds will run for 40 
vears, the rate of interest to be fixed 
later. 


Wants Authority to Issue Preferred 
Stock. 


The Kansas City Light & Power Co. has 
filed an application with the Missouri Pub- 
ile Utilities Commission asking for au- 
thority to issue $4.000.000 of preferred 
stock, bearing 8% interest, and $14,977,200 
of first morteiro bonds. The capital 
stock and bonded debt of the company is 
given at $17.268.000 and its liabilities at 
$5,245.000. The assets of the company are 
placed at $31,147.597. When the company 
was organized it took over the old light- 
ing companies, and the issue of $1.000,000 
of preferred stock is sought for the pur- 
pose of taking up notes due Jan. 1, 1921. 


New Issue of C aa Utilities 
oO. 


Counselman & Co.. Chicago, is offering 
a new issue of Consolidated Utilities Co. 
five-year S collateral trust gold notes, 
dated Oct. 1, 1920, and due Oct. 1, 1925, 
at 98 and interest to yield 8.5%. The 
company owns and controls, through 
stock ownership, the Kansas Electric 
Utilities Co., the Union City Electric Co., 
the Miami Valley Electric Co. and the 
United Electric Co., serving exclusively 
electric light and power to 20 citfes and 
adjacent territory in Kansas, Indiana, 
Ohio and Pennsylvania, the total popula- 
tion served being approximately 115.000. 
The proceeds of this issue are to be used 
to pay the cost of extensions and bet- 
terments in the present service. AS a 
result of the normal growth of the com- 
pary’s business and the additional earn- 
ings derived from improvements and ex- 
oa now being made with the pro- 

eds of this note issuc, it is estimated 
nae t the net carnings for the vear ending 
Oet. 3b, 1921, will be not less than $200,- 
vop, Surplus earnings are approximately 
seven tines the annual interest on this 
The earnings of the subsidiaries of 
the Consolidated Utilities Co. for the 
vears ending June 30, 1919, and June 30, 
1920, are as follows: 


1920, 1919. 

Grosse earnings from 

Operations soaren SHO, 877.77 $566,037.79 
Operating expenses 

and tanes .......e. $70,670.43 386,734.49 
Net earrings frem op- 

ETATHONS co... cee 220,207 34 179,205.30 
Total interest charges 81.941.65 G1, 100 2) 
Surplus earnings 2... VS S6569 98.19 4.07 


Annual interest charge 
on £250,000 && notes 


(this issue) .....e. 20,.N00 AN 


ee 8 we 


Time Extended for Deposit of Bonds. 

The bondholders’ protective committee 
of the National Properties Co. 4 and Gco 
bonds has extended until Dec. 11, the 
time for deposit of the bonds. All deposits 
up to that time will carry the privilege of 
participation in the Dam: of retinancing 


adopted by the committee 


Cities Service Co. 


The earnings for October and the ten 
months ended Oct. 31 last compare as 


follows: 
1920. 1919, 
Gross earnings ...... $1,979,787 $1,498,674 
Net earnings ........ 1,926,589 1,440,895 
Surplus after preferred 
dividends .......... 1,368, 225 923,793 


For the ten months 
ended Oct. 31— 


Gross earnings . 20,929,316 16,606,847 
Nei earnings ........ 20,300,885 16,014,813 
Surplus after preferred 

dividends ......... 14,850,038 10,933,487 
Standard Gas & Electric Co.’s Sub- 

sidiary. 
1920. 1919. 

September gross ..... $2,573,369 2,061,427 
Net earnings ........ 164,025 711.100 
Twelve months’ gross.30,809,761 26.268,477 
Net earnings ........ 10,960,944 9,067,933 


Detroit Edison Co. and Subsidiaries. 


1920. 1919, 
October gross ........ $2,009,547 $1,559,272 
Net carnings ......... 460,450 356,802 
Surplus after charges 224.712 205,254 
Ten months’ gross...17,483.765 13,130,801 
Net earnings ........ 3,228,923 3,355,515 
Surplus after charges 1.262,915 1,947,685 

Columbia Gas & Electric Co. 

1920. 1919. 
October gross ........ $1,213,000 $ 939,758 
Net after taxes 572,065 426,687 
Surplus after charges 366,773 192,035 
Ten months gross....11,501.016 9,525,603 
Net after taxes ...... 5,863,618 4,641,887 
Surplus after charges 3,870,288 2 „427,709 


Louisville Gas & Electric Co. and 
Subsidiaries. 

Net earnings of the Louisville Gas & 
Electric Co. and subsidiaries for the yea’ 
ended Oct. 31 were 15.6% greater then 
for the corresponding previous year. The 
figures are reported as follows: 


Month of October. 1920. Leys, 
Gross earnings ...... $ 368.523 $ 247,552 
Net earnings 163,055 143,456 

Twelve months. 

Gross earnings ...... 4,294,729 ae ane 
1.703.585 


Net earnings ........ 2,051,021 


Dayton Power & Light Co. 


October gross ....... $ S25 092 $ 9581 
Net after taxes ...... 70,522 S305 
Total income ........ 70,9655 NLNG 
Surplus after charges 27,770 22 448 
Balance after preferred 
dividends .......... 10,341 5.84) 
Havana Electric Railway, Light & 
Power Co. 
1920. lult 
September gfoss ..... $ 961.934 $ TFe231 
Net earnings ........ 424.903 {01,597 
Total income ........ 437,518 {iy N4N 
Surplus after fixed 
charges ...... .. 259,134 ae LURU 
Nine months’ gross. 8,312,325 6.724.845 
Net eeprnings ........ 4,039,492 SA02 
Total income ........ 4,124,287 3.481.541 
Surplus after fixed 
charges 6 c4n een seeks 2,438,719 1.798,79» 
Dividends. 
Pay- 


Term. Rate. able. 

Am. Pub. Service pfd.... 156 i 2 
Ark. Val. Ry. L. & P. pfd. Q 1.75% Dec. 15 
Buff. Gen. El. com....... Q 250 Dec. 31 
] 

1 


Conn. Power Co. pfd..... Q $1.50 Dec 

Eastern Wis. El. pfd..... Q 1.75% Dee 

Bl Paso ISl. com......... Q 2.51% Dec. lo 
Montana Power com..... Q .75% Jan. 2 
Montana Power pfd...... Q 1.75 Jan. 2 
Penn, Water & Pr....... Q 1.75% Jan. 1 
Puget S. Gas & El. pfd.. Q 1.748% Dec. 15 
Standard Gas & El. pfd.. Q 20 Dec. 15 
Wis.-Minn. Lt. & Pr. pfd. Q 1.70% Dec. 1 


WEEKLY COMPARISONS OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 


ING ELECTRICAL COMPANIES. 


Quotations furnished by F. M. Zeier & Co., 


Publie Utlities— 


Rookery Bldg., Chicago. 
Div. rate. Bid Bid 
Per cent. Nov. 28. Nov. 30. 


Aditcndack Electric Power ot Gleas Falls, common.............- 6 13213 13 
Adirondack Electric Power of Glens Falls, preferred. ............ 6 71 in 
American Gas & Electric of New York, common.............+-: i a7 Joe 
American Gas & Electric of New York, preferred............-.. 6 nn 35 Lo 
American Light & Traction of New York, COMMON... essene ooo 105 105 


American Light & Traction of New York, preferred............. 6 9 qu 
American Power & Light of New York, common................ 4 s 48 
American Power & Light of New York, preferred............... 6 62 nl 
American Public Utilities of Grand Rapids, common.........6-- xt D 6 
American Public Utilities of Grand Rapids, preferred..........-. 7 16 19 
American Telephone & Telegraph of New York ..........-.... ese : 4% La ie 
American Water Works & Elec. of New York, common......... lly Zu, 
American Water Works & Elec. of New York, particip....... 5 5’ 
American Water Works & Elec. of New’ York, Ist preferred.... : 43 42 
Appalachian Power, COMMON.......... 000 ce cece eee ene tence eee veee . 3 2 
Appalachian Power, preferred. .... 0.0. cc cece eee ee eee eee ee eee q 16 15 
Cities Service of New York, COMMoOnN.....ssseasseossaseeerensa +- extra 2855 270 
Cities Service of New York. preferred. oo... . 0... ce ee eee 6 Rie "4 
Mommenwealth Edison of Chicago .......... 0.0. cee ee cee wees R 102 102 
Comm, Power, Railway & Light of Jackson, common,............ ga 14 13 
Comm. Power, Railway & Light of Jackson., preferred........ Tea 6 36 31 
Federal Light & Traction of New York, common............ paid «aN q ` 
Federal Light & Traction of New York, preferred............ TE P 7 46 
Northern States Power of Chicago, common............008-. Beas : 40 1) 
Northern States Power of Chicago, preferred... .. eee ee ex.div.t 76 a 
Pacific Gas & Fuectric of San Francisco, common ........-..0065 eo ee 48 {sts 
Public Service of Northern Jllinois, Chicago, common....... T aa R? 
Public Service of Northern Ilinois, Chicago, preferred......... 6 83 S2 
Standard Gas & Electric of Chicago, common............0..2006- X 12 1: 
Standard Gas & Electric of Chicago, preferred..............66- S 36 va 
Ternessee Railway, Light & Power of Chattanooga, common... bi 1 la 
Ternessee Railway, Light & Power of Chattanooga, preferred... 6 3 Zda 
Western Power of San Francisco, common .........-..+--0008 Boa ah 20 14 
Western Union Telegraph of New York ...........5-0222 ee] extra 86'S N: 
Incustrials— 
Miectrie Storage Battery of Philadelphia, common ........... fase 4 11? Jun 
General Electric of Schenectady oo... ccc cece cece eta ec eee eees es R 12? Lin 
Westinghouse Electric & Mfg. of Pittsburgh, common EENET : T 44 t: 
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Lighting Equipment and Fixtures 
for Banking Houses 


Substantial Fixtures Made of Good Materials and Producing Pleas- 
ing Effects Required in Banking Institutions — Proper Lighting 
Necessary—Harmony Between Architecture and Fixtures Essential 


By H. K. FIRTH 


Sales Department, Beardslee Chandelier Manufacturing Co., Chicago. 


The lighting of banks and the selling of bank- 
lighting equipment is undoubtedly one of the 
most satisfactory and business-like undertakings 
in which the electrical contractor participates. 
The sale is generally made to the board of direc- 
tors, a building committee selected from the board 
of directors, or to the bank president. Hence, 


the seller deals with men who know business and 
are favorably impressed with a straight business- 
like proposition. ; 

It is safe to say that 999 out of every 1000 
bank-lighting installations are sold entirely on 
merit. Personal or business friendship may help 
some in a small town, but in the great majority of 


Public Space and Check Desks in City Bank of Battle Creek (Mich.) Lighted With Fixtures That Harmonize With Other 
Mat Interior Finish.. 
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View in Federal Reserve Bank at Louisville, Ky. 


cases the reputation of the manufacturer, the 
quality of the goods and the ability of the con- 
tractor to install a first-class job are the prime 
considerations. The cost of lighting equipment is 
usually so small, compared with cost of the build- 
ing and the interior furnishings, that price is sel- 
dom a deciding factor. 


BANKING Houses DivipEpD INTO THREE SEP- 
ARATE TYPES. 


Banking institutions, as users of lighting fix- 
tures, may be divided into three classes : first, the 
small-town or neighborhood bank which is out- 
fitted by the bank-screen and desk manufactur- 
ers, and where the services of an architect are 
not necessary; second, the moderate sized bank, 
such as is found in cities of 15,000 to 200,000 
population, where the plans are drawn by an 
architect whose influence is noticeable in the se- 


lection of equipment, and, third, the very largest , 


banks where the architect’s preference is the 
dominating influence. 

In the very small bank, as a rule, not much 
attention is paid to decorations and details ; hence 
the local electrical contractor can suggest an or- 
namental form of commercial lighting unit, and, 
providing it has simple lines, a pleasing effect will 
be secured. Sufficient outlets to provide an even 
distribution and large enough lamps to give 
adequate intensity must, of course, be considered. 
Frequently inappropriate combinations are found 
in small banks, but often the man who furnished 
the bank screen is more to blame than the elec- 
trical man. 

The second class of banks is more interesting 


Lighting Fixture Installation in Bank at Dubuque, la. 
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to the fixture man than the first and third, prin- 
cipally because they are the most numerous and 
represent business that can be handled by the 
reputable electrical contractor. Usually the elec- 
trical man can secure the chandelier order by the 
following procedure: 

Call on the architect and bank directors or 
bank president, and secure from the architect a 
set of plans and some idea of the total cost of 
the building and the appropriation for lighting 
equipment. Then get in touch with some repu- 
table chandelier manufacturer who has a capable 
staff of designers, and give them the plans and 
all facts pertinent to the job. The manufacturer 
will be able to tell whether the job warrants the 
service of one of his salesmen or not. If the 
plans and appropriation call for comparatively 
simple and inexpensive equipment he will prob- 
ably sénd complete sketches to the contractor and 
let him secure the order. If, on the other hand, 
the plans call for original designs and special 
treatment he will send out a salesman qualified to 
cope with the situation. Much depends on the 
ability of the manufacturer’s designer, and elec- 
trical contractors should bear in mind that it is 
just as necessary to have the services of a de- 
signer thoroughly familiar with all the styles of 
architecture and decoration as it is necessary for 
the bank to have an architect. 


BANK LIGHTING USUALLY REQUIRES BEST OF 
FIXTURES. 


Providing the manufacturer is equipped to build 
the chandeliers from the best materials, and at a 
reasonable price, the capable designer will submit 
sketches which will be approved by the architect 
and which can be sold by the salesman and con- 
tractor. In nine out of ten cases banks will buy 
good material well made in preference to cheap 
material, and the electrical contractor who desires 
this class of business will do well to acquaint him- 
self with the manufacturing facilities and design- 
ing ability of his chandelier house. 

Lighting conditions in banks require special | 
treatment to secure a pleasing harmonious ap- 
pearance of dignified tone. Bank interiors are in 
most cases of massive proportions and finished in 
modest tones. The designing architect spends 
considerable time and study in drawing plans for 
the interior, and a proportionate amount of time 
should be spent by the chandelier designer to 
make the lighting equipment equally attractive. 
The main feature to be secured is satisfactory 


View in Main Room of Westby (Wis.) State Bank. 
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View in Offices of Louisville (Ky.) Clearing House. 


illumination without the flash and glare so often 
seen in commercial installations. 

The City Bank of Battle Creek (Mich.) 1s 
typical in size and equipment of the second type 
of banks. The lighting equipment is of the classic 
period, thoroughly in keeping with the architec- 
tural detail and decoration of the interior. Three 
15-light electroliers form the principal lighting 
units for the lobby. A brown-toned calcite bowl 
which incloses three of the lights is held by a 
cast-bronze band with cast-bronze ornaments, 
while below the band and around the bowl are 
12 round frosted lamps. The bowl and the band 
with its ornaments are suspended by four orna- 
mental round supports. 


Units oF SIMILAR DesIGN Propuce PLEASING 
EFFECTS. 

On the mezzanine floor and at the entrance to 
the directors’ room a ceiling-type modification of 
the large unit is used. It has the same glassware, 
decorations and details, but is made in a smaller 
size. Under the mezzanine floor a pendent unit 
is used. It is also of the same design as the large 
unit, but has smaller supports and glassware. The 
entrance to the office part of the building and the 
vestibule are visible from the bank; therefore in 
order to present a harmonious appearance 
throughout electroliers similar to the lobby units 
were used. 

Check desks usually require some form of 
lighting of sufficient intensity to meet the needs 
of the public. The four check desks are lighted 
with heavy cast-bronze brackets of three lights 
each. The lamps have opal-glass reflectors cov- 
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Offices of Louisville (Ky.) Clearing House. 
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ered with art glass, the colors harmonizing with 
the decorations. 
The president's, vice-president’s and cashier's 


oftices are lighted with semi-indirect bowls of the’ 


same glass decorated in the same period as the 
lobby units. The directors’ room is located ad- 
jacent to the mezzanine floor, and above the 
directors’ table are two five-light indirect chan- 
deliers having five arms each and which carry 
vertical shades. 


ILLUMINATION AT BANK SCREEN REQUIRES SPE- 
CIAL TREATMENT. 


Rapid accurate work must be done at the bank 
screen ; hence, sufficient illumination must be pro- 
vided for the teller and customers. This is best 
accomplished by. using a reflector which con- 
forms to the construction of the bank screen. The 
reflector should be inconspicuous and must be de- 
signed for lighting results and not for ornamenta- 
tion. Harsh shadows and glare must be elim- 
inated. The City Bank of Battle Creek has a 


Public Space in Bank of Jamestown, N. Y. 


continuous reflector running the entire length of 
the bank screen. This gives ample illumination 
and does away with unsightly desk standards 
which are so often a source of inconvenience and 
annoyance, 

From the foregoing it will be seen that the 
lighting of a bank in an average-sized city is a 
worth-while task, and the dignity of the installa- 
tion should be a source of pride to the contractor 
and his organization. 


ONTARIO PLANS TO BUY MACKENZIE 
POWER PLANTS. 


Advices from Toronto, Can., indicate that a 
deal, subject only to ratification by the Ontario 
government, was completed Dec. 4 for the pur- 
chase by the province for $32,734,000 of most of 
the Mackenzie power interests in and around 
Toronto. The Toronto street railway is the only 
one of the enterprises not included in the trans- 
action. The deal means that with the exception 
of the Dominion Power Co. at Hamilton, all the 
larger hydroelectric concerns in the province will 
be public property. The date of the bargain is 
made as of Dec. 1. There will be no immediate 
cash payment. bonds guaranteed by the Ontario 
government being the principal consideration at 
this time. 
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Central-Station Methods for Im- 
proving Store Lighting — 


Rearranging Lighting Installations and Changing Old Types of 
Commercial Fixtures to Get Efficient Lighting Described and 
Illustrated in Paper Before Illuminating Engineering Society 


By O. R. HOGUE, J. J. KIRK and E. D. TILLSON 


Commonwealth Edison Co., Chicago. 


There has been an unusual amount of material 
written on the subject of industrial lighting dur- 
ing the last few years. Evolved from this mass 
of discussion are the various state codes wherein 
are laid down sets of rules for guidance towards 
better illumination. It was not so many years 
ago that it was frequently asked whether re- 
flector manufacturers should or should not pro- 
duce a standard reflector equipment for industrial 
lighting. Some lighting men said “No,” and 
again many more said “Yes.” Today there are 
thousands upon thousands of industrial estab- 
lishments equipped with RLM reflectors which 
are in use day after day, but no one attempts to 
say that the RLM reflector is not a success. Now 
that the sale of this standard equipment has 
shown tremendous increases over all other equip- 
ment, perhaps there is something in this expe- 
rience which may be applicable to other branches 
of the lighting field. 

As compared with industrial lighting, store or 
commercial lighting has received but little atten- 
tion, and may therefore be said to be one of the 
most backward for that reason. Leading spirits 
in the commercial fixture industry frankly rec- 


ognize and freely admit that they have been lax 
in their efforts to standardize their products. 
This has happened because of the keen competi- 
tion between rival manufacturers; they individu- 
ally developed types of fixtures which they be- 
lieved to be the correct solutions for commercial 
lighting. This has caused them to spend large 
sums of money in promotional work to convince 
the buying public that they are right, and the in- 
tense individual activity has so taken their time 
and energy that they have overlooked the possi- 
bilities and advantages of combining their efforts 
towards some standard development. As a result 
store lighting equipment today is in very much 
the same position it was five or ten years ago. 
Results can be enormously influenced and better 
relations can perhaps be permanently established 
if attempts to find a common ground will be 
made, as have been done in the industrial light- 
mg field. 

The advantage of good lighting in industrial 
establishments is now well recognized. Every 
factory owner knows that improved lighting 
means more and better production, and all that 


-- goes with it. The advantage of good illumination 


Type of Standard Store Lighting Fix. Another Adaptation of Standard Store Old Style Fixture Adapted for Semi- 


ture No. 632 Changed to Accommo. 
date Type C Lamps. 


Fixture No. 632 for Use With 
Type C Lamps. 


indirect Lighting and Equipped 
With Puli Chain. 


æ 
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can be shown to be as beneficial to the store 
owner as has been demonstrated to the factory 
owner. 

We and others believe that merchandise can be 
sold more easily and quickly under artificial light 
than under daylight conditions. For the benefit 
of the merchant, the central-station company and 
the cause of better illumination, and in order that 
this may be proven to be a general fact, we sug- 
gest that the Illuminating Engineering Society 
undertake an investigation along this line. The 
establishment of such fact will go far to bring 
commercial lighting to that more advanced plane 
held by industrial lighting. 


HIGH-INTENSITY ILLUMINATION AIDS IN MER- 
CHANDISING Goons. 


An engineer employed by one of the largest 
department stores in Chicago in a recent discus- 
sion before the Illuminating Engineering Society 
remarked that when the store management wished 
to dispose of a line of goods, they were moved to 
a section where lighting intensities were many 
times higher than prevailed generally throughout 
the store. Instinctively they must have realized 
that the psychological effect of the increased in- 
tensity would have its result in moving the mer- 
chandise. 

The progressive merchant knows the value of 
high intensity lighting in windows as an attracting 
medium, and hence, its advertising value to his 
store. Similarly he knows that the proper light- 
ing of his store interior will draw the public in- 
side. We have not yet designed standard equip- 


Different Parts of Standard Fixture No. 632 and of 
Adapted Lighting Unit. 


ment with which he can obtain within his store 
the results which he has a right to expect. 

Granted that the longer use of higher intensity 
artificial lighting does increase sales, the Illumi- 
nating Engineering Society should place itself in 
a position to collect data that will establish this 
fact. Such data could be used by the electrical 
trade in promoting campaigns for better store 
lighting. 

Having a conviction that store owners would 
materially benefit by the increased use of artificial 
lighting, a campaign for better store lighting has 
been inaugurated by the Commonwealth Edison 
Co. in Chicago. Realizing that the cost of new 
fixtures is prohibitive to the average storekeeper 
under present market conditions and knowing 
that they would not consider new equipment due 
to its high cost, it was the aim of the company to 
make this change as easy and as reasonable in 
cash as possible.. Since the company has some 
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20,000 fixtures of a standard design installed in 
customers’ premises for use with type B lamps 
and not adaptable for use with the type C lamps 
it was decided to rehabilitate the present equip- 
ment. This rehabilitated fixture was so designed 
as to conform with present practice in good 
lighting. 

To meet a demand for true semi-indirect light- 
ing our engineers designed a spider adapter with 


Different Parts of Adapted Fixture, Showing Pull-Chain 
Attachment. 


bowl clips to be used in connection with the Sudan 
bowl No. 6025. This bowl has a pleasing con- 
tour and its density is such as to cause a low sur- 
face brightness and its color tone tends to im- 
prove the general appearance of the store inte- 
rior. This equipment is applicable to interiors 
with light colored ceilings or where it is possible 
to readily resurface the ceiling. 

A feature which has been applied to this type 
of equipment adds to its usefulness and avoids 
the necessity of frequent cleaning which ordi- 
narily is necessary with this type of fixture. It is 
known as the “pull-chain attachment.” A squegee 
makes a complete revolution around the interior 
of the glass bowl, operating simultaneously with 
the pull-chain switch. As the fixture is indi- 
vidually controlled, it is impossible to turn the 
unit on or off without cleaning the bowl. The 
accompanying illustrations show how two styles 


Method of Changing Semi-Indirect Fixture to Accommo- 
date Type C Lamps. 
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Views of Restaurant Before and After Fixtures Were Changed to Correspond With Modern Practice in Lighting. 


of semi-indirect lighting units designed for the 
use of type B lamps have been reconstructed to 
use type C lamps with a resultant higher intensity 
on the work and an improvement in the appear- 
ance of the fixture. 

By far the majority of the stores having old 
style direct lighting units do not readily lend 


Converting Fixture for Type B Lamps to One Suitable 
for Type C Lamps. 


themselves to the use of semi-indirect lighting. 
To meet this condition the inclosing-bowl fixture 
was developed. Here again simplicity of con- 
struction and beauty of design mark this change. 
The glassware was selected for diffusing quali- 
ties as well as for general efficiency. Our engi- 
neers designed the adapter holder and bowl for 
use with 300-watt type C lamps. Larger size 
lamps may be used without excessive glare. The 
fixture is dust and bug proof, and will maintain 
its efficiency over a greater length of time than 
would be true of some of the other types of 
fixtures. 

It is admitted by all merchants that show win- 
dows are necessary to display their wares. How- 


ever, there is only one kind of a successful win- 
dow, and that is the kind that sells goods. A 
show window is a merchant’s point of contact 
with the general public. He cannot hope to at- 
tract the attention of the passerby unless his win- 
dows are properly lighted. There is an old adage 
“seeing is believing,” and goods well shown are 
half sold. It is not the newer stores that need 
attention ; rather it is those stores where only one 
outlet has been provided for the lighting of the 
windows. 


SPECIAL TUBING FOR WIRING OUTLETS 


The cost of wiring outlets for concealed light- 
ing has deterred many a desire on the merchant's 
part to improve his display. This objection 1s 
met by the use of special tubing which the mer- 
chant can obtain, at low cost, including complete 
equipment with all the necessary fittings. The 


connection of the wires to the lighting circuits in — 


the building is readily made and entails only a 
very slight expense as compared with old meth- 
ods of wiring. 

Much credit for exposing the necessity for 
good lighting belongs to the Illuminating Engi- 
neering Society. The public does not demand 
improvements; in fact, it often resists them. 
Neither can we say that new things are manufac- 
tured to supply a demand. There is no demand. 
Both the demand and the goods must be created. 
People have always clung to old-fashioned dis- 
comforts until some enterprising salesman per- 
suaded them otherwise. 
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Night View of Restaurant—Ten 300-Watt Units Give 
Mean Value of 11 Foot-Candles. 
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Standardization and Co-operation 
in the Fixture Trade 


National Council of Fixture Manufacturers Working for the In- 

troduction of Standardized Designs of Certain Parts and to Elimi- 

nate Unsound Trade Practices—Fixture Market Already Planned 
By V. D. GREEN 


Publicity Manager, National Council of Lighting Fixture Manufacturers. 


Co-operation is the road to success m any in- 
dustry. It is particularly necessary in the light- 
ing-fixture business with its vast ramifications 
stretching throughout the country and involving 
a yearly expenditure estimated recently by one 
authority at over $200,000,000. This same vast- 
ness of scope, however, made it evident to a few 
far-sighted fixture manufacturers that the time 
had come to create a national organization which 
would serve as a rallying point for the co-oper- 
ative spirit among the manufacturers and also 
work together with the Lighting Fixture Dealers’ 
Society in making and enforcing regulations for 
the good of the fixture industry in general, and 
for collecting and disseminating among manu- 
facturers and dealers information on subjects of 
interest. These subjects would naturally include 
recent improvements in shop practice, better 
methods of cost finding and selling, suggestions 
for the standardization of parts and fixtures, and 
any other matters which would tend to improve 
the status of the fixture business. 


ORGANIZATION INTENDED TO ELIMINATE UN- 
SOUND TRADE PRACTICE. i 


The National Council of Lighting Fixture 
Manufacturers was the result. One of its earliest 
tasks was the exposure and suppression of many 
abuses which had gradually crept into the trade. 
Among these abuses were various forms of un- 
sound trading and competition. There had long 
been a feeling among the members of the trade 


. that these evils should be wiped out, but the dif- 


ficulty was that there was a tendency to let some- 
one else make the start. Now, however, that the 
National Council has stepped forward to act for 
all, and has drawn up definite suggestions and 
regulations for the prevention of such acts, there 
is but little doubt that the unsound practices will 
be looked upon by the entire trade in their true 
light and will be eliminated. : | 
A standardized method of cost keeping— 
another task which the National Council has in 
view—will not only show fixture men how to 
eliminate the leaks in their selling and manufac- 
turing organization, but will also enable the 
manufacturer with up-to-the-minute equipment 
and organization to reap the full benefit of his 
enterprise. Moreover, the present price situation 
In which practically identical fittings are sold at 
widely differing prices will thus be relieved. 
There are today dozens of successful manu- 
facturers and dealers who might be still more 
Successful than they now are if thev realized that 
some of the lines handled are actually losing 


money for them, and that their business as a 
whole is satisfactory only because the margin of 
profit on certain other items of their stock or 
products is unreasonably large. An accurate sys- 
tem of cost keeping would enable these men 
either to arrange to distribute their selling costs 
proportionately, and thus make each article sold 
bear its correct share of the selling expense, 


STANDARDIZATION OF PARTS A DESIRABLE MOVE 
Towarps ECONOMY. 


Another important part of the National Coun- 
cils work is endeavoring to arrange a basis of 
agreement between makers to standardize the 
various parts of which their fixtures are com- 
posed. Every dealer knows the drawbacks of 
the present unstandardized condition of the trade. 
Lamp sockets, for instance, are made in a dozen 
or more different forms, not one of which is in- 
terchangeable with any other. Shades obtained 
from one maker often will not fit the shade rings 
of another. Even the screws which go to make 
up the fixture parts are not standard either as re- 
gards threads or diameters. It is usually quicker 
and cheaper to scrap the entire part than to trv 
to replace even a single screw. 

The National Council is endeavoring to stand- 
ardize fixture parts as far as possible—and that 
is probably much further than many will at this 
time consider even within the bounds of possi- 
bility. Standardization is an accomplished fact 
in the automobile industry, as regards all tmpor- 
tant details of mechanical construction, in spite 
of the wite diversity of cars in use. Why cannot 
a similar uniformity in such details be arranged 
for in the fixture industry? The National Coun- 
cil believes there is no reason why it cannot if 
all of us—dealers and manufacturers alike—ecet 
together about it. 


MANUFACTURERS AND Deaters Ilave COMMON 
INTERESTS. 


Such a large task as the standardizing of a 
whole industry will naturally take time. At the 
present time the council's engineer is collecting 
and classifving data on the various types of lamp 
sockets on the market. When these are complete 
he will draft out a socket design embodying the 
good features of all as far as possible, and sam- 
ples will be made up and sent out to the various 
member firms of the council, inviting suggestions 
and criticism for still further improvements. 
From these a standard socket acceptable to all 
will be evolved. : 

The National Council, however, realizes also 


916 ELECTRICAL REVIEW 


the necessity of co-operating with the dealers. So 
impressed are its members with the importance of 
assisting in building up a strong dealer organiza- 
tion that they are carrying out through their own 
salesmen a drive to secure among their customers 
membership subscriptions for the Lighting Fix- 
ture Dealers’ Society of America. 


LIGHTING FIXTURE MARKET AT BUFFALO. 


The annual fixture market—another recent in- 
novation of the National Council—has been the 
means of bringing together the dealers and manu- 
facturers in a way which could hardly have been 
effected so satisfactorily otherwise. There it is 
possible for the fixture dealers to see the latest 
designs, and to meet on a friendly footing men 
on the manufacturing side of the business. They 
are thus enabled to hear and understand the 
viewpoint of “the other fellow” on matters affect- 
ing the good of the industry. The annual light- 
ing fixture market thus bids fair to become one 
of the greatest helps towards securing co-opera- 
tion within the fixture trade which has yet been 
evolved. 

Those who were at the Detroit fixture market 
last year will agree that the National Council 
must make a splendid showing in order to beat 
their own record last year. Yet that is just what 
the members of the executive committee are going 
to try to do. They have profited by the lessons 
of the Detroit market, one of the chief of these 
lessons being that even the space then provided 
was not sufficient to accommodate all those who 
wished to show their products. This year they 
have secured the great Elmwood music hall at 
Buffalo, N. Y., and are going to spend some 
$10,000 in order to make possible an even more 
extensive gathering than the one of last year in 
Detroit. The Council’s secretary has already sent 
out to all members the plans of the hall, together 
with full details as to the booth arrangements, 
and will give any further information desired. 
The market is to be in full swing from Feb. 14 
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to 19 inclusive. The fixture market this year is 
expected to be the largest assembly of lighting 
fixtures, illuminating glassware, shades and light- 
ing novelties ever collected under one roof. 


STREET LIGHTING WITH ORNA- 
MENTAL POSTS IN PASADENA. 


Installation Costs Were Charged to the Property 
Owners and Operating Expenses Are 
Paid by the City. 


Streets in Pasadena, Cal., are illuminated ef- 
fectively, using equipment that is ornamental as 
well as useful and efficient. The units shown in 
the illustration are of what is commonly known as 
the boulevard type, and are equipped with 8o- 
candlepower, 6.6-ampere, type C lamps. A 
staggered spacing of 75 ft. is maintained in con- 
nection with these units, the height of the lamp 
above the pavement being 10 ft. 6 ins. Installa- 
tion costs ranged from $0.65 to $0.80 per front 
foot of property at the time the system was 
erected. Present-day prices would involve a cost 
somewhat in excess of these figures. 

Novalux units, using 400 and 600-candlepower 
type C lamps rated at 15 and 20 amperes, are 
placed in location where a greater volume of 
illumination is required. These units are 
mounted 13 ft. 6 ins. above the ground, and are 
spaced in accordance with the requirements of 
the location. The Novalux equipment cost a 
total of from $1.10 to $1.35 per front foot. 
Power for operating the system is purchased at 
a price of $0.0325 per kw-ht. plus the cost of 
lamp renewals. l 

Special arrangement of units at street inter- 
sections and at driveways adds much to the 
pleasing appearance of the system as a whole. 
Backgrounds of trees along the streets serve to 
set off the lights at night and enhance the beauty 
of the system itself. The larger units, set at ap- 
propriate places, give variety to the system as 
well as supplying the extra needed illumination. 


Street View In Pasadena, Cal., Showing Ornamental Lamps. 
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Control Equipment for Direct- 
Current Motors 


Third of a Series of Articles on Application of Motor-Control 
Apparatus — Fundamental Principles — Armature and Field- 
Resistance Controls — Discussion of Various Other Methods 


By G. J. KIRKGASSER and E. W. SEEGER 


The entire subject of direct-current motor con- 
trol, with the exception of one or two special 
cases, may be reduced to one principle: - the 
placing in circuit or the cutting out of circuit 
of resistance with connections so arranged that 
the changes may be made in a few or many steps. 

The circuit referred to may be the armature 
circuit or the field circuit of the motor. The re- 
sistance unit, which is more properly termed the 
resistor, may be of many types. 


Starting a Direct-Current Motor.—To illus- 
trate the principle of starting or accelerating a 
direct-current motor, take the case of the ordi- 
nary hand-operated starter which has its resistor 
arranged as shown in Fig. 13. As the hand lever 
is moved over the buttons different sections of 
the resistor are cut out of circuit. When the 
lever is at the extreme right-hand position all of 
the resistors are disconnected from the circuit. 

To further illustrate this fundamental princi- 
ple, the elementary drawing, Fig. 14, is presented. 
With the lever resting on the first button all seven 
resistors are included in the circuit (the number 
is assumed just for bringing out the idea, 
for there may be less or more or different types 
of resistors). Button 2 would eliminate resistor 
I; button 3, resistor 2, and so on until finally all 
of the resistors are eliminated. 

When a direct-current motor operates, voltage 
is generated the same as when the armature of 
a generator is rotated, because of the fact that 
the armature conductors pass through the mag- 
netic field set up by the field poles. In the case 
of the motor the voltage is in a direction opposite 
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Fig. 13. 


llustrating the mounting of resistors with a small type 

E ace-plate starter. The slate front is removed to show 

the ann ae pops on me wires being made to form 
s to e contact segments which 
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to that of the supply voltage, and is known as 
counter e.m.f. It varies with the rate that the 
conductors travel, or, in other words, with the 
speed of the motor. At standstill no counter 
e.m.f. is generated; at slow speed it has a small 


value, gradually increasing with the speed, until 
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Fig. 14. 


Flementary diagram to indicate the arrangement of 
resistors and means of acceleration. 


at normal running speed it nearly equals the im 
pressed voltage. 

The above simple but basic facts explain why 
it is necessary when starting a direct-current mo- 
tor to insert resistance in series with the arma- 
ture. Since no counter e.m.f. is present to op- 
pose the line voltage, a resistor is used to reduce 
the voltage across the armature terminals and so 
protect the armature from excessive current 
which might cause burnouts and damage to the 
brushes and commutator. Also, the sudden start 
caused by the high torque might injure the ma- 
chine to which the motor is connected. 

The formula 

E,—E, 


Ia = —— 
Ra 
in which Z, is the armature current, E, the line 
voltage, E. the counter e.m.f., and R, the arma- 
ture resistance, shows the significance of this 
principle. If a line pressure of 220 volts is as- 
sumed, a motor with an armature circuit resist- 
ance of 2 ohms, and a counter e.m.f. at standstill 

of o, the armature current will be 

220 — O 
= IIO amperes. 


2 
If the counter e.m.f. were 20 volts, the initial 
current (100 amperes) would still be excessive. 
A resistance of 20 ohms in the armature circuit 
would result in a starting current of 10 amperes, 


-which is a safe value. As the motor armature 
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revolves and the counter e.m.f. increases, the in- 
serted resistance may be reduced, which is what 
happens when the handle on a small hand-oper- 
ated motor starter is moved toward the right 
over several buttons or segments. 

As an example, assume that the motor has 
speeded up until it is developing a counter e.m.f. 
of 100 volts, and the extra resistance is reduced 
from 20 to 10 ohms. The value of the armature 
current would then be 


220 — 100 
la = — 


2 +10 


The above values are taken approximately, but 
they illustrate the principle. The resistance 1s 
connected external to the armature, with the œx- 
ception, of course, of the resistance of the arma- 
ture conductors, brush contacts, terminals, etc., 
which were assumed as totalling 2 ohms. 

With the motor at normal speed all external 
resistance located in the starting box is out of 
circuit and the counter e.m.f. 1s near the im- 
pressed voltage in value. 


= 10 amperes. 


220 — 206 


la = —— = 7 amperes. 


2 


The action which takes place when starting up 
a shunt or compound motor is shown graphically 
in Fig. 15. A line voltage of 220 is assumed, 
with a total armature circuit resistance of 2 ohms 
and an external resistance in the starting box of 
20 ohms, so that the starting current is approxi- 
mately 10 amperes, as indicated at the point A. 
If this current is sufficient to start the motor it 
will accelerate along the line AX. If it is as- 
sumed that the motor is fully loaded, it will only 
be able to accelerate to the point B with all resist- 
ance in circuit. When the first step of resistance 
is eliminated a second current rise 1s obtained, as 
indicated at the point C, and the motor then 
accelerates along the line CX. When the point D 
is reached another step of resistance is elim- 
inated, and so on until the motor is up to speed. 


lLeorre? IN AYTUPCTES 


99 Aavral Speed 
Fig. 15. 
Graphic chart showmg how the current varies during 
the acceleration period of a motor. 


If the first step of resistance is eliminated be- 
fore the point B is reached, the second current 
rise will be greater than that indicated by the 
point C. If the first step is eliminated when the 
motor accelerates to the point Æ the second peak 
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‘will go to the point F. If the motor does not 
start on the first point the starting current on the 
second point will be approximately 14 amperes as 
indicated at the point O. 

As a matter of fact, the starting currents usual- 
ly obtained in practice are much less than those 
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Fig. 16. 


Characteristic curve of a motor driving a fan. The 
rent required increases rapidly with the increased 
speed. 


indicated on the curves. A motor circuit is 
highly inductive, especially if the motor has a 
series field, and for this reason the current builds 
up slowly. The mctor starts to revolve before 
the maximum value of current is reached, and 
after the motor is started the counter e.m.f. helps 
to limit the current value. 


Speed Regulation by Armature Control.— 
The most common method of regulating the 
speed of a direct-current motor is by placing re- 
sistance in series with the armature circuit. The 
action obtained is the same as that shown in 
Fig. 15. The only difference is that when a speed 
regulator is used the motor is allowed to operate 
with the resistance in circuit. It is apparent from 
the curves that the amount of speed reduction 
obtained with a given resistance is proportional 
to the load; that is, the reduction at full load is 
about twice that at half load. Take the case of 
the motor previously discussed. The resistance 
of the armature circuit was 2 ohms, the full-load 
current 7 amperes, and the counter e.m.f. at full 
load 206 volts. With a speed-regulating resistance 
of 20 ohms the drop across the resistance at full 
load is 140 volts and the speed reduction is 
140/206, or approximately 68%. At half load 
the current is about 3.5 amperes, the drop across 
the resistance 70 volts, and the speed reduction 
only about 34%. If the regulating resistance is 
reduced to 10 ohms instead of 20 ohms the speed 
reduction is one-half of the above values. 


Fan and Machine Duty.—There are iwe 
types of loads which must be considered in de- 
signing speed regulators of the armature-resist- 
ance type. Machine-duty or constant-torque reg- 
ulators include those used with machine tools, 
reciprocating pumps, etc., when the torque re- 
quired is constant for all speeds. With this type 
the amount of resistance required can be ap- 
proximated from the formula: 


% Reduction X E 


E I 


where R is the resistance, E the line voltage. and 
I the normal full-load current. The resistance 
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for this type of load must be designed to with- 
stand full-load current continuously. Fan-duty 
regulators are those used with centrifugal pumps, 
fans and other machines where the torque re- 
quired varies with the speed. In this case the 
calculation of the resistance is a little more diff- 
cult. Fig. 16 shows the characteristic curve of a 
fan. It will be noted that the current required 
increases rapidly as the speed increases. Sup- 
pose it is desired to obtain a 50% reduction in 
speed. At 50% speed the current is only 40% of 
normal, and it is therefore necessary to provide 
a resistance of high enough value to get the 
necessary voltage drop at this low current. The 
resistance in this case will be approximately : 


o.5E 1.25E 


Res ee E 


o o.4l I 


At 25% reduction in speed the current is 65% of 
normal, and the resistance required will be: 


0.25F: 0.38E 
R = — = 
0.65/ I 


Due to the fact that the current required by a 
fan varies at different speeds it is necessary to 
make the percentage of full-load current capacity 
only 40% of normal current at 50% reduction, 
65% at 25% reduction, and so on, as shown by 
the curve. 


Low Efficiency of Armature-Resistance Con- 
trol.—Speed regulation by armature control is 
used chiefly because of its simplicity and because 
this type of control can be applied to almost any 
standard direct-current motor. This method is. 
however, extremely inefficient. Take the case of 
a 10-hp. motor driving a constant-torque load 
and operating at 50% speed reduction. The pow- 
er taken from the line is, of course, to hp. The 
power delivered to the machine 1s only 5 hp. be- 
cause the torque is constant and the motor is only 
revolving at half speed. The other 5 hp. is lost 
and is dissipated as heat by the regulating resist- 
ance. If such an equipment operated 45 hours a 
week and the price of power 2 cents a kw-hr., 
the total loss in one year would be nearly $175. 
This is an extreme case, but it shows that it is 
worth while to consider putting a little more 
money into the first cost of motor and controller 
in order to improve its efficiency. 

There are some cases where it is considered 
good engineering practice to use armature resist- 
ance. The power loss is not serious if the speed 
reduction 1s small, if the motor is run at reduced 
speed only infrequently, or if the motor is oper- 
ated intermittently. 

Speed Control by Field Resistance —.A more 
efficient method of speed control is obtained by 
varying external resistance in the shunt-field cir- 
cuit. In this case the only rheostatic loss is in 
the field resistor, and as the total power loss in 
the shunt-field circuit does not usually exceed 
5% the field-rheostat loss is negligible. Another 
decided advantage of this method of control is 
that for any setting of the regulator the speed is 
practically constant for all loads. 

The resistance to be inserted in the field cir- 
‘cult to obtain a given speed increase cannot be 
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accurately predetermined, but must be found by 
test for each individual motor. This is due to 
variations in manufacture, such as resistance of 
field coils, length of air gaps, quality of iron, etc. 
It is often found that motors built to the same 
specifications require widely different values of 
resistance to produce the same increases in speed. 

Nearly all standard constant-speed motors can 
be safely operated at 10 or 15% above normal 
speed, but where the speed increase is greater 
than this amount a motor designed especially to 
meet ‘these requirements is necessary. Such a 
motor usually has a strong field at slow Speeds. 
so that when the-field is weakened to obtain high- 


Fig. 17. 


The handwheel shown mounted on the Reliance motor 
allows for shifting the armature, which results in varying 
the speed. 


er speeds satisfactory operation can be obtained. 
These motors are more expensive than the stand- 
ard constant-speed type, but the higher first cost 
is usually more than offset by the lower power 
consumption. 


Multivoltage Control.—Motors are some- 
times controlled by varying the supply voltage to 
the armature. Two-voltage controllers are quite 
common and three voltages are sometimes used 
in practice. Controllers have also been built with 
a larger number, but these are not practical be- 
cause of the fact that more than one or two volt- 
ages are not usually available except in labora- 
tories. Where multivoltage control is employed 
the motor field is usually connected permanently 
across one voltage and only the voltage across the 
armature varied. With this method of control 
the speed of the motor is almost directly propor- 
tional to the voltage supplied to the armature. 

The principal argument in favor of the multi- 
voltage control is that it is possible to get efficient 
low speeds. This type of control is often com- 
bined with armature-resistance and field-resist- 
ance control to get wide speed ranges. For in- 
stance, take the case of a motor operating on a 
115/230-volt circuit. If armature resistance is 
provided to get 50%. speed reduction on 115 volts 
this latter speed; will be only one-fourth of the 
normal speed at 230 volts. If. in addition, speed 
increase by shunt field control of 2 to I is pro- 
vided, the total range in speed will be 8 to I. 


Control by Shifting the Armature.— Another 
method of obtaining speed control is by shifting 
the motor armature. This does not require a 
separate controller, but a handwheel, by which 
the position of the armature can be adjusted is 
mounted directly on the motor as shown in Fig. 
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17. The armature and field poles are tapered 
slightly, so that changing the position of the 
armature changes the air gap. To increase the 
speed the armature is shifted so that the air gap 
is increased and the flux decreased. The motor 
must, therefore, increase in speed in order to 
generate the necessary counter e.m.f. 


Control by Adjustable Poles.—There is 
another method of obtaining speed control by 
varying the magnetic circuit. In this case the 
field poles are made hollow and the speed, is ad- 
justed by varying the position of iron plungers 
which are placed in the poles. _ 

Speed Regulation by Armature Shunting.— 
It has been pointed out that wide variations in 
speed are obtained for different loads when the 
speed of a motor is regulated by resistance in 
series with the armature. It is often necessary 
on installations such as skip hoists and elevators 


C 


Fig. 18. 


Across-the-line diagram showing connections for plac- 
ing resistance against the armature terminals in addition 
to starting resistance in series with the armature, to 
cktain wider variations in speed for different loads. 


to obtain a slow down speed which is fairly con- 
stant for all loads, so that reliable stops can be 
made. The usual method of accomplishing this 
result is to place a resistance across the armature 
terminals in addition to inserting the starting re- 
sistance in series with the armature. Fig. 18 1s 
an across-the-line sketch of the connections. 

Assume that the motor is shunt wound, that 
the resistance B is 2 ohms, the full-load motor 
current 70 amperes, and the line pressure 230 
volts. If no armature shunt resistance is used. 
the drop across series resistance B 1s 140 volts at 
full load and 10 volts at 5-ampere load. The 
voltage across the armature is approximately 9o 
volts at full load. and 220 volts at 5-ampere load. 

Assume now that the armature shunt resistance 
is 2 ohms. The armature voltage (which is 
roughly a measure of the speed) for any load can 
be calculated simply by writing an equation of 
the voltages of the circuit. 

The current in the shunt C is equal to the 
armature voltage, E,, divided by the resistance of 
the shunt, or £,/2. Both the current in the shunt, 
which is F,/2, and the current in the armature, 
which is designated J, pass through the series re- 
sistance. The drop across the series resistance 


Ey 
— +I j 2. The drop across the 
2 


armature is Ea. 


is therefore ( 


Ea 
Therefore Ea + l — +I 2=230 
| 2 : 
and E, + I = 115. 
If I is 70 amperes E= 45,and 
If J is 5 amperes E,=TI1I0. 


It is therefore apparent that with only series 
resistance practically no speed reduction will be 
obtained at light loads, while with an armature 
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shunt of ohmic value equal to the series resist- 
ance at least 50% speed reduction is obtained 
even at no load. It is, of course, possible to ob- 
tain different speeds by varying the value of 
either the series or shunt resistance. 

With a series- or compound-wound motor the 
effect of the armature shunt is even more pro- 
nounced because both the armature and arma- 
ture-shunt current pass through the series field, 
thus giving a heavy field current which tends to 
hold down the speed. 

(To Be Continued.) 


RADIUM AS AN ELEMENT IN THE 
SAFETY MOVEMENT. 


Used to Illuminate Exposed Electric Switches, 
Thereby Indicating Danger. 


Radium is best known to the world through 
its curative properties in the treatment of cancer, 
and through its commercial value in making 
radium-luminous material. The power of radium 
was made known only a few years ago through 
the efforts of a Polish woman scientist, and a 
French and an American professor. Radium 
now treats thousands of cases of cancer annually, 
preventing death and eliminating a great deal of 
suffering. Radium’s role in industry as a life 
saver 1s less spectacular, but perhaps even more 
important than ıt is as a therapeutic agent. The 
great mass of accidents in factories, in mines 
and in other industrial institutions where dark- 
ness is an agency of danger, are being eliminated 
through the newest invention of science—radium 
luminous material. Radium-illuminated watches 
are already familiar articles. The same material 
that illuminates these watch dials is now being 
employed in great factories on power-line- 
switches where fumbling might mean serious 
danger to the operator. 

High-pressure gauges, which are installed as 
an insurance against dangers, are deprived of a 
great dealt of their safety value through incon- 
stant lighting. Their dependability as indicators 
is increased tremendously through making them 
safe 24 hours a day by the application of radium 
luminous material, which is invariably luminous 
in the dark. Steam gauges and water gauges of 
all sorts are being provided with radium illumina- 
tion to increase safety. 

Electric switches are often set in places which 
are unlighted. This includes switches for electric- 
lighting equipment which are usually visible only 
after the light they control has been turned on. 
A spot of radium-luminous material on the 
switches makes them easily located in the dark, 
so that in emergency they may quickly be made 
use of. When other lights fail, fuses blow out, 
or wires break down radium will glow dependably 
without danger of explosion or of burning. 


ELECTRICAL FRATERNITY CHAPTER 
FORMED IN CLEVELAND. 


Alumni members of Eta Kappa Nu, the under- 
graduate electrical fraternity, residing in Cleve- 
land and vicinity recently completed the organiza- 
tion of an alumni chapter in that city. H. S. Green 
was elected president ; D. N. Hanchette, vice-pres- 
ident, and R. E. Mausk, secretary-treasurer. 
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Lighting Opportunities Open to 
Contractor-Dealers 


Industrial Situation Such That Better Lighting Is Necessary to 
Bring Labor Efficiency and Production to Profitable Point— 
Some Facts and Figures That Should Convince the Skeptical 


There has probably never been a time when the 
opportunities for making new lighting installa- 
tions are greater than they are at present. The 
high cost of labor and the difficulty of getting and 
keeping it is making manufacturers keener to ob- 
tain more production from employes. If there is 
a lighting installation in any plant that cannot be 
improved so that greater production will result 
no one has yet been able to point it out. 

Industrial lighting has not yet reached the de- 
gree of perfection where more or better light is 
not desirable, and in these days of comparatively 
low cost of lighting and high cost of labor, better 
lighting is exceedingly profitable. This means 
that every industrial user of light 1s a good pros- 
pect for a new lighting installation. All that is 
necessary 1s to show him what improvements can 
be made and why these improvements will prove 
profitable to him. 

At the present time it is a case of balancing the 
cost of lighting with the other costs of manufac- 
turing. A manufacturer must pay the interest 
and depreciation on his plant and machinery re- 
gardless of the production he gets out of them. 
He must pay for power. He must pay for labor 
and he must meet all other operating and over- 
head expenses. If the cost of all these go up he 
can afford to pay more for a little increase in 
efficiency than he could if all the costs remained 
the same or tended downward. 

If lighting increases efficiency of operation and 
if it increases production he can afford to increase 
his lighting bill until the gain is offset by the in- 
creased cost of lighting. This point is determined 
by the other costs of manufacture. 


RATIO OF INCREASED PRODUCTION TO CosT OF 


BETTER LIGHTING. 


Suppose, for example, that a man is paid $10 
a day to operate a machine which costs $5 a day 
in fixed costs and all operating costs, aside from 
labor, to operate. Let us assume that the present 
output is 100 units, or a cost per unit of $15 
divided by 100, or 15 cents. Now it 1s found that 
by spending 20 cents more a day to light this ma- 
chine 10 more units can be turned out without in- 
creasing any of the other costs to an appreciable 
extent. Then the cost per unit becomes $15.20 
divided by 110, or 13.8 cents. We add 20 cents 
more of light and find that we have increased the 
output to 115, all other cost not being appreciably 
increased. The unit cost of operating this ma- 
chine now becomes $15.40 divided by 115, or 13.4 
cents. It has paid so well thus far to spend more 
money for better lighting that 20 cents more a 
day for light is added, with the result that the 
production is increased to 117 units per day. This 
makes the unit cost $15.60 divided by 117, or 


13.33 cents per unit. Another increase of 20 
cents a day of light is made and the production 
climbs up to 118 units, with a cost per unit of 
$15.80 divided by 118, or 13.3 cents. Although 
the gain this time has been small we try another | 
20 cents’ worth of light a day and get an addi- 
tional unit of production. This makes the unit 
cost $16 divided by 119, or 13.4 cents per unit. 
The last 20 cents of light has increased the cost 
of production nearly half a cent over the 80-cent 
increase. It is evident, therefore, that the most 
economical results can be secured by adding only 
80 cents’ worth of light a day even though a fur- 
ther addition would still increase production. 

If the cost of labor and fixed and operating 
costs of the machine itself were lower the balance 
would have been struck sooner, and if they were 
higher the balance would have been struck later. 
It would have been profitable to have added more 
thana dollar a day to the cost of light if the cost 
of labor and of the machine were high enough. 

This illustrates why the manufacturer will find 
it to his advantage to increase the amount of 
light he is using even though only a few years 
ago he had the most economical and efficient in- 
stallation that could. be made and a perfect bal- 
ance had been struck between the cost of pro- 
duction and the cost of lighting. ‘Since then the 
cost of his labor has gone up, machinery costs 
him more, his buildings cost more and his power 
and all other costs are higher. For this reason 
it will pay him to increase his lighting costs in 
order to increase his production up to the point 
where lighting costs and production costs again 
balance. 

Of course, in actual practice the figuring of 
this balance is not as simple a matter as the illus- 
trative example might indicate. In nearly every 
case the increased production due to lighting will 
increase certain other costs. The machine will 
consume more power, the cost of labor even may 
be increased, the depreciation, wear and tear, etc., 
on the machine may amount to more. Therefore, 
in order to strike the right balance, it will be 
necessary to figure all costs of each increase in 
lighting. 


OPPORTUNITIES FOR BETTER LIGHTING IN STORES 
AND OFFICES. 


It is to the advantage of the manufacturer and 
the electrical contractors, as well as to the advan- 
tage of everyone else who is interested in the 
selling or the using of light, to have the “before- 
and-after” costs of production carefully figured 
every time a change is made in the lighting in- 
stallation. If more of this had been done in the 
past there would be a great deal more light sold 
today than there 1s. There would be more work 
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for contractors in making lighting installations 
and in changing them, and the conditions under 
which men and women work would be better and 
= healthier. | 

Much that has been said in regard to the fac- 
tory applies with equal force to the office. Very 
few offices are lighted as well as they should be. 
Though salaries have not advanced to the same 
extent that wages have, it will soon be necessary 
to advance them or so many people will be work- 
ing for wages that it will not be possible to find 
enough to work for salaries. Therefore, an office 
that a couple of years ago had its cost of lighting 
and other costs very nicely balanced will find it 
worth while to increase the cost of lighting suf- 
ficiently to strike a new balance. 

The merchant is in very much the same condi- 
tion as everyone else. His rent has gone up, the 
cost of advertising has gone up, the cost of labor 
has gone up. The chances are that in all cases 
he is not able to realize a large enough margin 
of profit on all that he sells to make up for this 
difference. The only thing that he uses as a me- 
dium for selling goods that has not gone up to 
any very ‘appreciable extent is lighting. Conse- 
quently he is turning more and more to hghting 
as a help in selling goods. 

In window lighting we find a greater use for 
spotlights, colored lights and other paraphernalia 
which has been found so effective m the past in 
attracting and directing attention on the stage. 
The modern show window cannot be said to be 
really complete unless it is equipped for the use 
of color screens and a spotlight. This lighting 
equipment means that the sales power of the win- 
dows 1s increased far beyond the cost of pro- 
viding and using it. Accordingly it will be used 
more and more as time goes on. 

More and better light in the store is being 
found a great advantage. There are some stores 
that have found the effect of good lighting on the 
employes is worth more than it costs. One drug- 
gist stated that he had found it paid to install the 
kind of lighting that had the most soothing effect 
upon the nerves. He said that his employes had 
to work for long hours under these lights and if 
in any way the lighting system proved irritating 
to the eyes or the nerves, if it was not harmo- 
nious and soft while at the same time giving 
plenty of light, his employes became ill-tempered, 
answered the customers curtly and drove away 
far more trade than it would cost to. light the 
store properly. On the other hand, he found the 
night kind of lighting, that which is pleasing to 
the eves and the artistic feelings of the clerks, had 
the effect of making the clerks much more agree- 
able, enabled them to work hard all day w ithout 
feeling undue fatigue. This resulted in their 
making a great many sales that otherwise would 
not have been made, caused customers to enjoy 
trading at the store and in ev ery wav proved ex- 
ceedingly profitable. 

Today there are real dollars and cents reasons 
Why every light user, especially commercial and 
industrial light users, should use more light and 
use it in a better manner. This means there is 
an immense amount of work that should be done 
on lighting installations, that there is a tremen- 
dous field for the cultivation of the sale of fix- 
tures and lamps. 


As a matter of fact there is the farmer field, 
that has not yet been more than scratched. In 
addition to the ordinary indoor and outdoor light- 
ing there is a field for outdoor lighting by the 
farmer. There will soon be great opportunities 
for development of farm lighting. 

To make all installations entirely satisfactory, 
however, it 1s well to encourage the user of light- 
ing to figure out for himself the dollar-and-cent 
value of the new installation. This will not only 
make him satisfied with his new installation but 
will teach him the value of good lighting in a 
way which will cause him to improve his lighting 
installation more frequently than would other- 
wise be the case. 


CIVIL SERVICE EXAMINATION FOR 
POWER-HOUSE ENGINEER. 


-An open competitive examination for power- 
house engineer has been announced by the United 
States Civil Service Commission, applications to 
close Jan. 4. A vacancy at the United States 
Military Academy, West Point, N. Y., at $1200 
a year, and vacancies in positions requiring simi- 
lar qualifications at this or higher or lower sala- 
ries, will be filled from this examination, unless 
it is found in the interest of the service to fill anv 
vacancy by reinstatement, transfer or promotion. 
Competitors will not be required to report for 
examination at any place. but will be rated on 
their physical ability, training and experience. 
The duties of this position will be to take charge 
of the plant, consisting of 3000 hp. in boilers and 
[500 kw. in generators. Those desiring to make 
application should write to the Civil Service Com- 
mission, Washington, D. C., asking for form 1800 
and mentioning the title of the examination de- 
sired, 


ELECTRIC METERS CONSIDERED AT 
SECTION MEETING. 


The electrice meter section of the Empire State 
Gas and Electric Association held a meeting Dee. 
S in Buffalo, N. Y., the program consisting of 
addresses by Perry A. Borden, assistant labora- 
tory engineer of the Hydroelectric Power Com- 
mission of Ontario, on “Measurement of Maxi- 
mum Demand”; B. W. St. Claire, of the stand- 
ardized laboratories, General Electric Co., on 
“Testing Methods and Instruments,” and a Paper 
on “Factory Methods ot Tests and Inspection.” 
by V. H. Todd, of the Newark works, W esting: 
house Electric & Manufacturing Co. 


WESTERN ELECTRIC OFFERS BONDS 
TO EMPLOYES. 


The board of directors of the Western Electric 
Co. has approved an extension of the plan where- 
by the 22,000 employes of the company are given 
an opportunity to be among the holders of West- 
ern Ileetric five-year, 76 convertible cold bunds. 
Instead of limiting its investment arrangements 
to its older employes as has been the custem in 
the past, the company is encouraging those who 
have six months or more continuous service by 
Dec. t to acquire their quota of the securities. 
The sale to the employes is on an installment 
VASIS, 
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of Telephotography 


Advancement in Science of Photography and Telegraphy Combined 
to Perfect Transmission of Photographs—Early Inventions Improved 
and Applied to Modern Conditions — Television to Be Next Step 


By NIKOLA TESLA 


The recent successful experiments by Edouard 
Belin of Paris in the transmission of photographs 
between New York City and St. Louis, a distance 
of 1000 miles, have naturally aroused new inter- 
est in this rather old art. Mr. Belin’s apparatus 
has been examined with a knowledge of previous 
efforts in that direction, and it must be admitted 
that the French inventor has achieved a marked 
improvement. It is true that his apparatus in 
many of its features is old and well known, but all 
the details have been worked out skilfully and 
his photographic reproductions are not only good 
likenesses of the originals but are expressive m 
no small degree. In common with other arts the 
transmission of pictures to a distance has been 
brought to its present state of perfection by slow 
and gradual improvements effected in the course 
of 77 years. The literature on the subject ts 
quite voluminous and difficult to peruse, as the 
articles are published in various languages and 
scattered through numerous periodicals. Only 
one complete and-exhaustive work has been pub- 
lished in German by Dr. Arthur Korn of Munich 
and Dr. Bruno Glatzel. 


First Patents TAKEN Our Many YEARS AGO. 


The original idea is due to Alexander Bain, a 
Scotch mechanician, who secured a British patent 


disclosing the invention in 1843. His plan con- | 


templated the transmission of printed letters. 
drawings and pictures in the following way: At 
the sending station a holder with insulated metal 
points was arranged to glide in the direction of 
the lines over a frame resting on the printed page 
to be reproduced at a distance. Within this frame, 
and at right angles to its plane, a number of 
short wires were imbedded in sealing wax, their 
lower ends being in contact with the letters which 
in turn were all electrically connected. As the 
holder moved back and forth the insulated metal 
points would be brought in and out of contact 
with the uppervends of the short wires, thus con- 
trolling the flow of the current through them. 
Each metal point was joined by a special line to 
the receiving station where there was a similar 
holder made to slide over chemically prepared 
paper laid on a grounded metal plate. When a 
battery at the transmitting end was connected 
with one of its poles to the letters and the other 
to the ground the current impulses traversing 
the hne wires and the chemical paper would cause 
changes of color in the latter, thus reproducing 
the characters. .\ great number of points and 
line wires were required to attain satisfactory 
results and, realizing this objection, Bain pro- 


posed to avail himself of only one wire, but did 
not give full information in this regard. Subse- 
quently Bonnelli and other inventors made im- 
provements in his apparatus, reducing the num- 
ber of the wires to a few. There is no doubt 
that, despite the manifest crudity of this system, 
it was quite capable of being used commercially 
in the transmission of type as well as drawings 
and pictures and may yet be found valuable. 

The first practical success was achieved by an 
Englishman, Frederick Collier Bakewell, who se- 
cured a British patent in 1847 on a process, some 
features of which have proved to be indispensable 
in later years. He employed as a transmitter a 
cylinder on which the characters were written 
with insulating ink. A metal point bore on the 
cylinder and advanced slightly with each revolu- 
tion of the same exactly as in the older form of 
phonograph. A similar cylinder covered with 
chemical paper and equipped with a sliding point 
was provided at the receiving station. The cylin- 
ders being grounded and a battery included in the 
line wire connecting the transmitting and receiv- 
ing points, the passage of the current resulted in 
a discoloration of the paper and reproduction of 
the written characters at the receiving end. Con- 
sidering the period Bakewell’s apparatus was 
surprisingly perfect, particularly in the feature 
of maintaining the rotating cylinders in synchro- 
nism for which purpose he provided an automatic 
as well as a hand correction. A controversy was 
waged between Bakewell and Bain for the honor 
of priority. but in this respect there can be no 
mistake. Bain was the originator of the idea 
while Bakewell was the first to carry it out suc- 
cessfully. 


Use or CHEMICAL PAPER CONSIDERED IMPRAC- 
TICAL. 


The use of chemical paper was considered ob- 
jectionable, and in 1851 Iipp eliminated it, pro- 
ducing the impressions at the receiver with a 
magnet actuated by the transmitted impulses. It 
is curious, though, to observe that the modern art 
depends entirely on this very device. In 1855 
Casselli modified the Bakewell apparatus by em- 
ploving carefully synchronized pendulums at the 
transmitting and receiving stations, thus replacing 
the rotary motion by a to-and-fro movement as in 
the Bain arrangement. Cassell1 seems to have 
ad more enterprise than his predecessors, and 
the apparatus which he perfected in 1860 was 
actually used with some success for a short time 
in service between Paris and several other cities 
in France. Tts abandonment was probably due to 
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the slowness of transmission and lack of demand 
for this kind of facility. It is singular that many 
treatises on physics and other text books mention 
Casselli while ignoring Bain and Bakewell. 

Shortly after this Meyer perfected a system 
which was used with success in France, and may 
be fairly considered as the first thoroughly prac- 
tical application of ideas in this field. A curious 
improvement was made by Gerard who, in 1865, 
proposed the use of flat disks in place of the 
cylinders of Bakewell. Ever since one wire was 
adopted for the transmission it became an impera- 
tive necessity to maintain perfect synchronism 
between the transmitter and receiver, and many 
inventors devoted their energy to this task. 
D’Arlincourt resorted to tuning forks, and his 
idea was subsequently carried out in a more per- 
fect manner by Lacour. At about this time the 
invention reached America, and in 1870 Sawyer 
brought his ingenuity to bear on the evolution of 
a process in which he employed zinc clichés. 
These were very reliable and constituted a signal 
advance. 

In 1880 Edison devised an apparatus on the 
principle of that used by Sawyer, except that the 
impressions were produced on paper in bas-relief. 
This idea was carried further by Dennison in 
instruments of the reciprocating type. Through 
the introduction of the Tesla alternating system 
of power transmission a novel means was afford- 
ed for operating transmitters and receivers. The 
use of synchronous motors was proposed first in 
1893 by Sheehy. 


DEVELOPMENTS PERMIT USE OF PHOTOGRAPHIC 
FILMS. 


In all cases without exception it was necessary 
to provide an actual print, drawing or sketch to 
be transmitted until Lenoir introduced photo- 
graphic films into the art, making possible the 
transmission of any kind of picture. This was a 
great step forward, but the honor of the first 
practical success belongs to an American engineer, 
N. Amstutz, who used photographic sending 
clichés in relief for the first time and with com- 
plete success. Amstutz was a true pioneer, and 
his improvement is essential in the carrying out 
of the modern processes. It is true that as early 
as 1865 a Frenchman, Hubert, had suggested the 
use of letters written with thick ink, but this was 
of little value, and Amstutz was undoubtedly the 
first to produce and use the clichés on which the 
up-to-date art vitally depends. Perfectly satis- 
factory demonstrations were made with his 
devices in this country more than 20 years ago, 
when pictures were transmitted over telegraph 
wires to great distances. Samples of his work 
have been preserved which clearly show how 
much he was ahead of his time, 

Following Amstutz, Dunlany, Palmer, Mills 
and other American inventors took up picture 
transmission with more or less success. By this 
time the necessity presented itself for increasing 
the rapidity of the process by greater speed of 
the devices as well as multiplex transmission. 
The Belgian inventor, Carbonelle, made an impor- 
tant improvement in this direction when he in- 
troduced the telephone diaphragm carrying a 
stylus for making the impressions. 

Of all inventors, however, Dr. Korn was the 
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most successful as well as prolific in the sugges- 
tion of improvements, his photographic method 
of recording carried out in 1903 being the most 
significant. The general idea of photographic 
recording had been already advanced by George 
Little, and a few years later Dillon took out a 
patent involving the use of sensitized paper and 
a mirror reflecting a beam of light on the same. 
But it is obvious that at that time it would have 
been hardly practicable to use this suggestion, as 
photography was not sufficiently advanced. In 
illustration of this it may be mentioned that in 
1892 the attention of the scientific world was 
directed to a wonderfully sensitive receiver, con- 
sisting of an electron stream maintained in a 
delicately balanced condition in a vacuum bulb, 
by means of which it was proposed to use pho- 
tography in the transmission of telegraphic and 
telephonic messages through the Atlantic cables, 
and later also by wireless. This proposal was 
met by unsurmountable objections to the pho- 
tographic method. Indeed, the Belin process has 
been rendered possible largely through the great 
improvements in the sensitive films which have 
been evolved in response to the urgent demands 
of the motion picture and also under the stimulus 
of the recent war. 


SELENIUM CELL AND VACUUM TURE USED TO 
TRANSMIT AND RECEIVE. 


In the apparatus invented by Dr. Korn a selen- 
ium cell is used at the transmitter to vary the in- 
tensity of the sending current, and at the receiving 
station he employs a vacuum tube of high inten- 
sity which throws its light through a fine slot ona 
sensitive plate. The tube is excited by high- 
frequency currents supplied from a Tesla trans- 
former and may be flashed up many thousand 
times per second. The motion of the receiver ele- 
ment 1s effected either by a wire galvanometer, 
oscillograph or telephone diaphragm. The Korn 
system has been used for some years past with 
success in Germany and other countries. In fact, 
it has been operated for some time even by wire- 
less. Patents on this mode of transmission have 
been granted in 1898 and 1899 to Küster and 
G. Williams, but the arrangements involved the 
employment of Hertz waves and were imprac- 
ticable. Later Frederick Braun, Pansa and Knud- 
sen secured patents which, however, are equally 
defective. Success in this direction has been 
achieved so far only by Korn, Berjonneau and 
T. Baker. Invariably the inventors employ a 
wire galvanometer which is especially suitable for 
great speed. Telautographic transmission by 
similar means through wires as well as wireless 
is now common and is effected by employing a 
transmitter of two components, the original idea 
of which is due to an Englishman, Jones, who 
made that suggestion as early as 1855. 


PRESENT DEVELOPMENTS INVOLVE Many OLD 
PRINCIPLES. 


To this short story of picture transmission 
Belin has contributed the latest:-chapter. The 
process he has finally adopted after many years 
of persistent effort involves the use of two cylin- 
ders rotating in synchronism—one for transmit- 
ting and the other for reproducing. The former 
is of copper and is prepared for operation by 
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having its surface coated with a thin shellac solu- 
tion, wrapping a carbon print of the photograph 
about it with its face to the cylinder and im- 
mersing the whole in hot water, this causing the 
gelatine to adhere to the cylinder surface in pro- 
portion to the degree of blackness so that a like- 
ness of the print in bas-relief is obtained. On 
this cylinder bears the stylus of a microphone 
diaphragm which is slowly moved forward by the 
revolution of the cylinder as in a phonograph. 


Edouard Belin and His Device for Transmission of 
Photographs. 


In this manner the pressure of the carbon con- 
tacts is varied in conformity with the changes 
of the surface, and the microphone currents pass 
over the transmitting wire to the receiving station 
where they cause corresponding deflections of a 
mirror forming part of a highly sensitive dead- 
beat oscillograph. A strong beam of light re- 
flected from the mirror traverses a screen gradu- 
ated from full transparency to opacity and is 
led through a microscopic opening to the sensi- 
tive film wrapped around the receiving cylinder. 
Special provisions are made to keep the cylinders 
exactly in step as this is indispensable to good 
performance. The film is, of course, protected 
against the external light, and when the operation 
is completed it is developed as usual so that 
either a positive or negative print is obtained 
according to the position of the screen. There 
is nothing in his apparatus which is funda- 
mentally novel; in fact, every feature of the 
same has been disclosed in the prior art. Even 
the graduated screen, which is one of the most 
essential parts, has been employed before by Dr. 
Korn. But Mr. Belin has displayed considerable 
ingenuity and skill in all the details, and his re- 
produced photographs are most excellent. There 
is every reason to believe that his efforts will be 
rewarded by an extensive practical application 
of his devices. 


TELEVISION TO BE NEXT STEP IN PROGRESS OF 
TRANSMISSION. 


The transmission of photographs constitutes 
only the first step towards the immeasurably 
greater achievement of television. By this is 
meant instantaneous transmission of visual im- 
pressions to any distance by wire or wireless. 
It is a subject to which I have devoted more than 
25 years of close study. Two of the impediments 
which years ago seemed unsurmountable have 
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been successfully overcome, but great difficulties 
are still in the way. These are encountered in 
the inertia of the sensitive cells and the enormous 
speed required to make possible the vision of 
persons, objects or scenes as in life. It 1s the 
problem of constructing a transmitter analogous 
to the lens and retina of the eye, providing a 
medium of conveyance corresponding to the optic 
nerve, and a receiver organized similarly to the 
brain. It is a gigantic task, but I am confident 
that the world will witness its actual accomplish- 
ment in the near future. 


ee 


INSTALLATION OF LIGHTING UNIT ° 
SELLS 66 MORE. 


That one successful way to sell lighting units 
is to install one unit in an establishment where a 
number of others could be installed to advan- 
tage, has been demonstrated by F. A. C. Tocque, 
of the Burdorf Co., Louisville, Ky. At his first 
call upon a company which operates three stores 
and offices Mr. Tocque succeeded in securing the 
trial sale of a 500-watt “Denzar” unit for instal- 
lation in the new directors’ room. After the new 
unit had been in place for a few days Mr. Tocque 
called and induced the company to let him install 
26 “Denzars” of 200-watt capacity in one of the 
three stores. After the installation had been in 
use for a week Mr. Tocque was invited to make 
an installation of 40 more units in the two remain- 
ing stores. He considers the one unit he first 
installed in the directors’ room as the sales maker 
for the other 66 units. 


COST ANALYSIS OF MANUFACTURE 
OF LIGHTING FIXTURES. 


Detailed Study Shows Costs to Depend Upon Vari- 
ous Conditions That Cannot Be Covered 
by an Estimated Percentage. 


There is scarcely anything more vital to the 
fixture manufacturer than a correct knowledge 
of the cost to manufacture each individual part 
or complete fixture sold. Unfortunately, how- 
ever, there is at present no standard. method of 
computing these costs. The accompanying chart 
has been prepared by a member of the National 
Council of Lighting Fixture Manufacturers to 
serve as a basis of cost analysis, and brings out 


TABLE SHOWING TYPICAL OLD-STYLE METHOD 
OF ESTIMATING FIXTURE COSTS. 


Item Cost 
Canopy 32.5224 2a Ke Se ie ae EOS SEES ee es Fw es $0.12 
CrowlO0l acdsee e saw eee bes ere eee Ae eae 0.03 
INIP DIG? resena nena Seve e Bande a ele Gee eM Salle Brees ae 0.04 
CASI ke oS 6206 or OOS R Sei Oa 0.06 
Chain: Pér vd- se eanes ieee cee ee oe ea a eS 0.08 
Two l0ọpS -oesie enrama ea eae ea eee ed es 0.10 
Body ........ Byte eae 7 da; es, E Gate toss GAN PICA RIS BCE 0.35 
Föür ArMS 56 eek oeat eais Fo Se Boa eA we BR a a ee Oe 0.80 
Botton “KNOD. criss do kee SOO SE 8S bio eee ee 0.10 
Finishing. “elise ees oe erat eels has Be heats ae Be 0.45 

Total shee oe We SE RS Salk eae Lees . $2.13 


prominently the many items which make up the 
final fair selling price of any individual product. 

There are undoubtedly many successful busi- 
nesses which could be made still more success- 
ful by a careful study of manufacturing costs. 
It is not improbable that some fixture manufac- 
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turers may be selling certain lines at prices which 
do not bear their fair “share of overhead and 
selling expense. This means that they are not 
only losing money for the maker himself, but 
they are forcing some other manufacturers of 
a similar line to cut his prices to the same unfair 
figure or else lose his share of the available busi- 
ness. The time-honored method of taking the 
average cost of material and the average Jabor 
cost, dividing this among the number of fixtures 
produced, and then adding more or less of an 
“educated guess” as the percentage of overhead 
and expense seldom if ever gives the true result. 
This is especially true of a trade which deals 


with so many different types of products and 


such widely differing raw 
ing-fixture industry. 


materials as the light- 


The weakness .of the old methods of figuring 
are evident when the actual costs are split up 
into the various elements indicated. Direct costs. 
general overhead, and selling expense each de- 
pend upon a somewhat different set of conditions 
and vary with these conditions rather than with 
each other. Overhead expense varies with the 
size of the plant and its possible output, direct 
costs are roughly in proportion to the actual out- 
put, sales expense varies with output and the 
saturation of the market, and indirect labor 
charges and other items of cost may have no re- 
lation to output at all. A typical old-stvle meth- 
od of computing fixture costs is shown in the ac- 
companying table. It is evident from a brief 
study of this table and the larger chart that the 
old method is subject to many chances of error. 


GRAPHIC PRESENTATION OF A DETAILED ANALYSIS OF SELLING COSTS AND THEIR RELATIONS TO THE SELLING PRICE 
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EDITORIAL COMMENT 


Electricity in the Iron and Steel 
Industry 


The iron and steel industry is by far the 
largest single consumer of electrical energy ; and 
yet the field is by no means saturated. A vast 
amount of hydraulic and steam power is used 
where electricity as the working medium would 
eliminate many troubles, save money, and in- 
crease the output. Only the initial expense of 
making the change stands in the way of electri- 
fication. 

Few realize the enormous power demands made 
by the iron and steel industry, and to what a 
relatively small extent the central-station com- 
panies have entered this desirable field of heavy 
power consumption and high load-factor. Alto- 
gether there is about 900,000 kw. in generating 
capacity devoted to this industry. This 1s made 
up of some 500 motor equipments for driving 
main rolls and involving something like 850,000 
hp. in motors. There is a further connected load 
of approximately 1,350,000 hp. for auxiliary 
drives of almost endless variations. 

To the motor load of about 2,200,000 hp. there 
should be added the electric furnace load, which 
is estimated as representing 250,000 kw. in gen- 
erating capacity, the whole requiring about 9oo,- 
ooo kw. of generating capacity to supply it. As 
the electric furnace is finding somewhat greater 
application in foundries than in steel mills, there 
is, perhaps, a greater opportunity for central- 
station companies to take on this form. of load 
than is the case with the motor load of the steel 
mills. The mills, with the large quantities of 
blast-furnace gas available. are able to produce 
a considerable amount of power as a by-product. 
On the other hand, the foundries do not as a rule 
produce power, but buy it from public utiliues, 
so that the electric furnace and the fourdry make 
an admirable working combination from the 
viewpoint of the central-station company. More- 
over, the foundries are more widely scattered 
than the steel mills. 

At the present time when the steel mills and 
even the foundries are feeling the effects of 
curtailed buying, the central-station companies 
should find the present most opportune to take up 
such matters as reserve capacity, emergency 
stand-by service and the interchange of power 
when either has an excess, over requirements. 
These are matters that might well be settied now, 
before the hum of industry gets going again. 


The central stations and the steel mills have 
many problems in common, such as fuel supplies, 
stocks and sources, power production, and dis- 
tribution and the co-ordination of load and power 
produced. The common interests of each would 
call for close working harmony. It would seem 
that now is a particularly good time for getting 
together. 


Adapting Modern Inventions to 
Electric Service 


The recent announcement by the Department 
of Agriculture that the wireless telegraph will be 
used for delivering messages to farmers regard- 
ing such matters as market prices for agricultural 
products, approaching storms, current events, 
etc., is but another instance where wireless is 
introduced into everyday life. 

Wireless telephony has been in use to a limited 
extent by central-station and transmission com- 
panies for several years. By using wireless in- 
stead of depending upon wires, communication 
can be carried on regardless of such things as 
floods, wind-swept lines, and similar interrup- 
tions, which, at once, necessitate communication 
and at the same time so often make it impossible. 
Not only transmission companies with very long 
lines traversing difficult terraine but utility com- 
panies with lines less than 6o miles in length and 
traversing settled communities are using the wire- 
less telephone because of its immunity from 
extraneous influences. 

Wireless telephone receivers are being em- 
ployed for locating deteriorating insulators upon 
wooden transmission lines, and wireless trans- 
mitting sets are used for enabling the patrolmen 
to keep in touch with the generating station miles 
away. Aeroplanes have been used for patrolling 
lines and for rapidly transporting a line gang 
to the scene of operations. 

When the 220,000-volt transmission lines of 
1000 miles and more become common practice, 
we may see both wireless telephony and the 
aeroplane come in for more recognition. The 
central station is noted for its rapid growth: it is 
one of the youngest industries, yet one of the 
most vital. It deals with a power that has a 
speed approaching that of light. namely, about 
186.000 miles per second. Is it any wonder, 
then, that the wireless telephone and the acro- 
plane should be emploved in keeping this speedy 
medium the servant of man? 
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THE WEEK’S NEWS 


Reports of Important Meetings, Developments and Other Happenings of the Electrical 
Industry and Its Allied Interests 


ILLINOIS UTILITY ASSOCIATIONS TO 
HOLD JOINT MEETING. 


Public relationship will be among the impor- 
tant subjects discussed at the joint meeting of 
the Illinois Electric Railways Association, Illinois 
State Electric Association and the Illinois Gas 
Association to be held at the Sherman House, 
Chicago, March 15-17. There will be a joint 
business session on the morning of the first day 
and in the afternoon the three sections wil! hold 
technical sessions. Practically the same program 
has been arranged for the second day, with the 
annual banquet in the evening. The morning of 
the third day will be devoted to a general discus- 
sion of the various problems of public relation- 
ship. It 1s expected that banking authorities will 
give addresses at the sessions set apart for the 
discussion of finance, regulation and similar sub- 
jects. 


COAL COST COMPELS UTILITY TO 
READJUST RATE SCHEDULE. 


Customers of New York Edison Co. Notified of 
Adjustment Charge on Bills Based on 
Increased Cost of Coal. 


The New York Edison Co. has notified its cus- 
tomers that effective Dec. 1 an adjustment charge 
will appear on its bills to partly offset the noresent 
abnormal cost of coal. This adjustment is in 
accordance with the company’s schedules reiat- 
ing to rates and service conditions on file with 
the Public Service Commission for the First 
New York District, and is made on the principle 
of the “sliding scale,” rising or falling with any 
increase or decrease in the cost of coal. ‘The 
customers are advised that the adjustment charge 
will disappear if and when this cost returns to 
the basis upon which the existing rate schedules 
were established. The announcement further 
States: 


“When these schedules were adopted we were most 
apprehensive of future conditions and the right was 
then reserved, as is shown by the records of the Public 
Service Commission, to increase our rates by $0.01 a 
kw-hr. should conditions justify. Notwithstanding the 
constantly rising cost of coal, labor and supplies, with 
which all are familiar, we hoped to get through the 
entire war and readjustment period without making 
any change in our schedules. This would have been 
accomplished as planned, probably, were it not for the 
abnormal increase in the cost of coal which has now 
reached a point where it can be carried no longer with- 
Out jeopardizing seriously the financial position of the 
company. 

“The adjustment for low-tension service is $0.00050 a 
kw-hr. for each increase or decrease of 10% above or 
below the average cost of coal of $3 a ton in 1916, 
when the present rate schedules were adopted. The 
actual increase in the cost of coal in each of the 10% 
Steps during the past three years has been slightly in 
excess of $0.00057 for each kilowatt-hour; hence we 
shall continue to bear part of the increased cost of 
Coal over the prevailing averages of 1916, and, in addi- 


tion, the entire added cost of labor, material, supplies 
and taxes. We shall endeavor to carry these elements 
of additional cost throughout the present period of 
readjustment, trusting that it may not be. necessary to 
ask the Public Service Commission for any further 
modification of our schedules through which the cost 
of the service would be increased. 

“Under an order from the Public Service Commis- 
sion for the First District, the exact cost of coal is 
reported from month to month and this adjustment is 
covered by a monthly rider which is on file at the 
offices of the Public Service Commission, as well as 
all of the ofhces of this company, where it may be 
consulted at any time. Upon request we shall be glad 
to furnish any further information desired concerning 
this adjustment. 

“It will be apparent that under the ‘sliding scale’ 
principle upon which this adjustment is based, any 
reduction in the cost of coal will immediately accrue 
to the benefit of the consumer. This company is of 
course in no way responsible for any of these increases 
in the cost of service. On the contrary they have been 
largely, if not entirely, the result of the war and post- 
war conditions and many were either approved or actu- 
ally established by the federal government at Wash- 
ington as a necessary feature of our part in the great 
war effort. 

“In applying the added coal cost to each kilowatt- 
hour of the entire service of the company the result 
is spread over a very wide area. It is small as related 
to the kilowatt-hour and is practicably negligible to a 
very large percentage of our customers. However small 
the amount we greatly regret that any necessity to 
modify our schedule should have arisen and trust that 
with the anticipated early returns to normal conditions 
this element of adjustment may speedily disappear.” 


In submitting the revised coal-riders to the 
New York Public Service Commission the Edi- 
son company states: “It is understood that as 
these riders are filed in accordance with the res- 
ervation of the company when the existing maxi- 
mum rate of $0.07 a kw-hr. was adopted, to 
return to a maximum of $0.08. if justified by the 
conditions of cost, the company will not permit 
the increase in the cost of coal to produce a cor- 
responding increase in the cost of electric current 
beyond $0.01 a kw-hr. without first going to the 
commission and reporting to you any conditions 
which might cause a cost beyond that figure. 
Thus, though the company has no guarantee that 
the increased cost of coal will not exceed $o.01 a 
kw-hr., the company guarantees that under the 
riders here filed the increased cost to the con- 
sumer shall not exceed $0.01 a kw-hr. without 
first reporting the matter to you for such action 
as you may deem justifiable.” 


BUSINESS MEN TO VOTE ON TRAC- 
TION PROPOSITIONS. 


The Chamber of Commerce of the United 
States, composed of business men’s associations 
throughout the country, has submitted a set of 
traction propositions to its members for a ref- 
erendum vote. These are conclusions reached by 
a committee after a careful study of the problem 
of urban and interurban electric railway trans- 
portation. In public ownership and operation 
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the committee finds no solution of present-day 
problems, believing that public opinion is over- 
whelmingly opposed to it and that in most in- 
stances legal difficulties would prevent the appli- 
cation of that alleged remedy in the very near 
future. 

Other recommendations are: Existing traction 
facilities should be conserved and the attitude 
now taken toward problems should be based upon 
present and future needs of the community ; pro- 
tection should be made against unfair competi- 
tion; intelligent regulation by competent official 
bodies should prevail; all taxation burdens unre- 
lated to service of the railways should be re- 
moved. The committee declares that some means 
must be found of giving the electric railways 
financial credit, as adequate service is possible 
only through the lines being able to provide tne 
facilities that the public interest requires for its 
convenience. _ 


POWER-FACTOR CONFERENCE HELD 
| AT PHILADELPHIA. 


Central-Station Representatives Discuss Paper Pre- 
sented Before Association of Edison 
Illuminating Companies. 


A conference on power-factor problems was 
held Nov. 22 in Philadelphia, the meeting 
being called by Walter H. Johnson, president of 
the Association of Edison Illuminating Compa- 
nies, at the request of a number of leading men 
in the central-station industry. The first part of 
the program contained abstracts of the discussion 
by L. L. Elden and A. S. Knight, Edison Electric 
Illuminating Co. of Boston; Philip Torchio, New 
York Edison Co., and George P. Roux, Philadel- 
phia Electric Co., of the paper on “Commercial 
Aspects of Power-Factur, Its Measurement and 
Correction,” presented by Charles J. Russell, gen- 
eral commercial manager of the Philadelphia 
Electric Co., at the recent convention of the Edi- 
son Association in New London, Conn. This 
was followed by the reading of new written dis- 
cussion by L. E. Sinclair, Potomac Electric Power 
Co., Washington, D. C.; R. H. Tillman, Consoli- 
dated Gas, Electric Light & Power Co., of Balti- 
more; Robert Lindsay, Cleveland Electric Illumi- 
nating Co.; G. W. Van Derzee, Milwaukee Elec- 
tric Railway & Light Co.; Henry H. Lyon, Buf- 
falo General Electric Co.; N. L. Pollard, Public 
Service Electric Co. of New Jersey, Newark: 
Charles S. Dawson, Scranton (Pa.) Electric Co.: 
B. F. Cleaves and W. H. Wade, Penn Central 
Light & Power Co., Altoona, Pa.; C. W. De- 
Forest, Union Gas & Electric Co., Cincinnati; 
E. W. Babcock, T. I. Jones and S. D. Sprong, 
Brooklyn Edison Co.; W. B. Gear, Common- 
wealth Edison Co., Chicago, and H. W. Eales, 
Union Electric Light & Power Co., St. Louis. 

Mr. Russell, who had received the written dis- 
cussion in advance and collected the various 
points covered, replied to the questions raised. 
Some of the important aspects of the power- 
factor situation as it affected revenue and station 
capacity were discussed informally by F. S. Del- 
lenbaugh, Jr., of the Massachusetts Institute of 
Technology. Dr. C. P. Steinmetz, General Elec- 
tric Co., Schenectady, N. Y., summed up the en- 
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tire discussion and introduced certain new angles 
of the power-factor problem which had not been 
considered previously. 

The following committee was appointed by 
President Johnson to carry on further research 
upon the question of power-factor, with the idea 
of making a report containing definite recommen- 
dations at the next annual convention of the As- 
sociation of Edison Illuminating Companies: C. 
J. Russel, chairman; H. H. Lyon, S. D. Sprong, 
Dr. C. P. Steinmetz, G. W. Van Derzee, C. S. 
Dawson, C. W. DeForest, L. L. Elden and W. B. 
Gear. 


CENTENARY OF AMPERE’S DISCOV- 
ERY COMMEMORATED. 


Tribute Paid to French Scientist at Ceremonies Un- 
der Auspices of Crocker-Wheeler Co. at Its 
Ampere, N. J., Plant. 


Impressive ceremonies attended by men promi- 
nent in the electrical and other scientific. fields 
were held Saturday afternoon, Dec. 4, at Am- 
pere, N. J., in commemoration of the centenary 
of the announcement by Andre Marie Ampere of 


Prince de Bearn Speaking at Ampere Centenary. 


the laws of electromagnetism and electrodynamics. 
The event was arranged by the Crocker-Wheeler 
Co., which named the locality where its plant 
stands in honor of the great scientist. 

Dr. Schuyler S. Wheeler, president of the 
Crocker-Wheeler Co., presided at the ceremonies, 
and after explaining that the Ampere centenary 
was really in October but that it had been post- 
poned in hope that Ambassador Jusserand might 
be able to participate, he introduced Prince de 
Bearn, charge d’affaires of the French embassy, 
who expressed gratification at the honor shown 
a son of France, and after giving a sketch of his 
life concluded by saying: “What Ampere gave to 
America was returned by your country during 
the war period.” | 

The next speaker was Prof. M. I. Pupin, of 
Columbia University, who had for his subject 
“Ampere—The Man and Genius.” Prof. Pupin 
interestingly recounted Ampere’s early struggles 
in educating himself, and presented from a philo- 
sophical point of view the influence of his studies 
and discoveries in the development of electrical 
science. 

Dr. C. O. Mailloux, past president of the 
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American Institute of Electrical Engineers and 
chairman of the International Electro-Technical 
Committee, spoke of the early experiments lead- 
ing to the formulation of the fundamental prin- 
ciples of electrodynamics by Ampere. l 

After the ceremonies at the Crocker-Wheeler 
plant, those in attendance adjourned to the Am- 
pere railway station, where in the waiting room 
a bronze tablet to the honor of Ampere was un- 
veiled by Ambassador Jules J. Jusserand 12 years 
ago. A bronze laurel wreath placed alongside of 
the tablet was unveiled by Prince de Bearn. 


ELECTRICAL DEVICES EXPOSITION 
HELD IN VANCOUVER. 


The first electrical show under the auspices 
of the British Columbia Electrical Co-operative 
Association was held in Vancouver, Can., Nov. 
22-27, E. E. Walker, sales engineer of the Brit- 
ish Columbia Electric Railway Co. and chairman 


' of the advisory council of the association, was 


in charge of the show, being assisted by J. F. 


Little, local manager of the Northern Electric: 


Co., and the following members of the commit- 
tee: E. Brettell, display and decoration; W. W. 
Fraser, illumination; J. Muirhead, light and pow- 
er supply; E. H. Hughes, entertainment; W. C. 
Mainwaring, space allocation: J. Lightbody, pub- 
licity, and H. Pim, finance. The purpose of the 
exposition was the promotion of the use of elec- 
trical devices in Vancouver and adjacent terri- 
tory, Plans are being prepared for another show 
next vear. 


INDUSTRIAL LIGHTING EXHIBIT AT 
SAN FRANCISCO. 


California Electrical Co-operative Campaign Installs 
Industrial Lighting Exhibit—January to Be 
Devoted to Lighting Campaign. 


The industrial and commercial hghting exhibit 
of the California Electrical Co-operative Cam- 
paign in the safety museum of the State Indus- 
trial Accident Commission in San Francisco was 
opened Nov. 22. D. E. Harris, of the advisory 
committee of the co-operative campaign, who 
acted as chairman, stated that the object of the 
exhibit was to demonstrate and visualize the 
benefits of correct and etħcient industrial and 
commercial lighting as contrasted with incorrect 
and inefficient lighting installations. [Tle urged 
the electrical men to remember that the primary 
purpose of the exhibit is to sell better industrial 
and commercial lighting to the public. 

W. J. French, chairman of the State Industrial 
Accident Commission, welcomed the men of the 
electrical industry and invited their co-operation 
with the commission in the solution of the various 
problems affecting safety in industrial plants. He 
referred to the great advances made during the 
past 25 vears in the various forms of artificial 
lighting and pointed out the influence which these 
Improvements have had upon the safety and well- 
being of the people emploved in industrial and 
commercial establishments. 

L. E. Voyer, president of the San Francisco 
Section of the Hluminating Engineering Society, 
Presented the subject of better industrial and 
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commercial lighting with the aid of actual dem- 
onstrations of the effect of various systems of 
lighting made possible with the installations pro- 
vided for the exhibit. Five separate types of 
lighting are installed, and by means of a central 
switchboard and an arrangement of cords and 
pulleys the various installations can be operated 
separately or simultaneously, and the effect of 
height and spacing of units observed. Observa- 
tions are made at six stations throughout the 
room by the use of foot-candle meters, and the 
reading of these meters together with the ob- 
servation of shadows of various objects placed 
on tables throughout the room gives a conclusive 
demonstration. 

Mr. Voyer introduced his subject with defini- 
tions of the lumen and foot-candle, and stated 
that with these two units in mind and a few 
essential facts regarding the size and height of 
the space to be illuminated the character of illu- 
mination demanded by the work to be performed 
in the room and the characteristics of various 
lamps and reflectors, the question of determining 
the correct lighting installation is simplified to a 
question of ordinary arithmetic and common 
sense. He then demonstrated the fact that in- 
tensity of illumination has a direct effect upon 
the certainty of vision by means of an ordinary 
optical chart illuminated with varying intensity 
by the light from a flood-lighting unit controlled 
with a rheostat. The relation of quickness of 
vision to intensity of illumination was next dem- 
onstrated with an apparatus having a shutter 
which uncovered for a given period of time let- 
ters and figures illuminated to varying intensity 
by the same flood light. The effect of unpro- 
tected light sources in the line of vision was 
shown by means of a chart with a hole in the 
center through which the light from a lamp placed 
behind the chart was allowed to shine in the eves 
of the spectators. The intensity of this light was 
varied by means of a rheostat, thus showing the 
binding effect by the difficulty with which the 
letters on the chart could be read in the face of 
the hight. 

In his remarks Mr. Voyer called attention to 
these various effects in lighting and as the differ- 
ent types of installations were demonstrated, 
pointed out how the bad effects might be eradi- 
cated and the good effects produced. It was in- 
teresting to observe how closely the readings of 
the foot-candle meters from the various stations 
in the room coincided with the results which Mr 
Voyer stated would be produced by the different 
types of installations. 


DEMONSTRATION OF VARIOUS STAGES or SHOP 


LIGHTING. 


The lecture Saturday evening, Nov. 27, was by 


Clark Baker, one of the illumination engineers of 


the General Electric Co., who also conducted the 
demonstration, The latter comprised exhibits 
that showed the stages of shop lighting, from the 
crudest to the best, and the lecturer explained 
that efficiency and safety have increased with the 
progress of scientific lighting. Units of quantity 
and intensity, the use of the foot-candle meter. 
and the effect of glare were explained and dem- 
onstrated. 

The California Electrical Co-operative Cam- 


December 11, 1920. 


paign is now installing a similar exhibit at Los 
Angeles and is preparing a portable exhibit to be 
used in other cities throughout the state. The 
month of January will be devoted by the cam- 
paign to the subject of industrial and commercial 
lighting. 


ATLANTIC AND PACIFIC LINKED BY 
RADIO TELEPHONY. 


A new record in long distance telephone con- 
munication was made recently, when Col. J. J. 
Carty, vice-president of the American Telephone 
& Telegraph Co., seated in‘ the ig room of 
the Waldorf-Astoria Hotel, New York City, 
conversed with company officials on Catalina 
Island, off the shore of southern California, and 
aboard the steamship Gloucester, off Philadel- 
phia. Catalina Island was linked to Los Angeles 
by radio, Los Angeles to San Francisco, the 
latter city to New York City by telephone, and 
New York City to the Gloucester by radio. Col- 
onel Carty, who supervised the remarkable dem- 
onstration for the visiting members of the Ameri- 
can, British, French, Italian and Japanese dele- 
gates to the International Communications 
Congress, said at its close: “This establishes a 
new record for radio and wire telephony. There 
had been no previous talk between the Atlantic 
and Pacific with two radio links.” 


WATER-POWER APPLICATIONS EX- 
CEED ESTIMATES. 


Applications filed with the Federal Power 
Commission prior to Nov. 20 aggregate 7,726,651- 
hp. capacity, which greatly exceeds the estimates 
made during the discussion of the water-power 
bill in Congress. At that time the most optimistic 
estimate was that the first year would see appli- 
cations filed covering 2,000,000 hp. In this cal- 
culation the capacities of Niagara projects are 
rated as limited by the diversion now authorized 
by the treaty, which if modified to permit the 
diversion of 20,000 sec-ft. additional the above 
total would be increased by 400,000 hp. The ap- 
plications covering projects on navigable streams 
involve 4,790,350 hp., while those on public lands 
and reservations involve 2,936,301 hp. The 
projects which require property valuation involve 
something like 738,200 hp. 


COMMISSION TAKES FIRM STAND ON 
UTILITIES SITUATION. 


The Public Service Commission of Washing- 
ton, one of the regulatory bodies now existing in 
45 states through which public utilities are regu- 
lated, has issued a statement regarding the utili- 
ties situation, which says: 

“The great majority of people affected have realized 
that the utilities’ expenses, like their own, have ex- 
panded, compelling increased revenues. There are 
some, however, who cheerfully pay $12 for a pair of 
shoes for which they formerly paid $4.50, or 50 cents 
for a beefsteak for which they formerly paid 20 cents, 
and who complain bitterly if the cost of a utility’s 
commodity is increased 25 cents a month: and accuse 
the commission of favoritism towards the company if 
any increase whatever is allowed to meet growing 
wages and material prices. They seem to forget that 
the bulk of the expense in operating most utilities is 
labor, and that each member of the great army en- 
gaged in rendering public service is compelled to pur- 
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chase the necessities of hfe at the same high cost that 
confronts us all. 

“We realize that it is not a popular thing to increase 
rates. We have it in our power to bring ruin and dis- 
aster to many hundreds of utilities and rend the finan- 
cial fabric of the state. It is difficult now to secure 
capital for public service enterprise, and this commis- 
sion, by a rash stroke of the pen, could make it im- 
possible in the state of Washington. We have endeav- 
ored in these trying times to save legitimate investment 
in utility properties from ruin, preserve the necessary 
public service for the people, and at the same time be 
just and fair to the patrons who pay the price. If we 
should yield to the clamor of politicians, whose stock 
in trade is reckless denunciation of public utilities and 
abuse of the commission for permitting them to live, 
the results would frighten even those irresponsible 
agitators.” 


GEORGIA COMMISSION MAKING TOUR 
OF INDUSTRIAL CENTERS. 


A tour of the East Pittsburgh plant of the 
Westinghouse Electric & Manufacturing Co. was 
made recently by 150 members of the Georgia 
Industrial Commission, headed by Gov. Hugh M. 
Dorsey and other prominent men of Georgia. 
The party is visiting some of the largest industrial 
cities of the East, the itinerary including Cincin- 


Members of Georgia Industrial Commission Who Visited 
Westinghouse Plant at East Pittsburgh, Pa. 


nati, Pittsburgh, Buffalo, Niagara Falls, Boston, 
New York and Washington. The object of the 
tour 1s to interest the people of Georgia in help- 
ing to raise an endowment for the Georgia Insti- 
tute of Technology, so that more young men of 
the South will be able to take engineering courses 
and thus provide a stimulus for developing south- 
ern industries. 


ENGINEERING OF MEN DISCUSSED AT 
NEW YORK MEETING. 


The results of an extensive study of the three- 
shift system in the steel industry were presented 
by Horace B. Drury, formerly of the Ohio State 
University and recently with the Industrial Rela- 
tions Division of U. S. Shipping Board, before 
a joint meeting of the New York Section of 
American Institute of Electrical Engineers, Man- 
agement and Metropolitan Sections of American 


‘Society of Mechanical Engineers, and the Taylor 


Society. Mr. Drury presented tables showing 
the number of men averaging 12 keurs per dav 
in the different industries, number of organized 
trades and important industries which had 
adopted the eight-hour shift in recent years, and 
the comparative efficiency of the two-shift and 
three-shift systems in open-hearth operations, 
boiler rooms and rolling mills of steel companies. 


SE O a 


sün, 


932 ELECTRICAL REVIEW 


He stated that the three-shift system had not 
proved more expensive, since better work and 
increased production resulted. The aclvantages 
of the eight-hour day were so numerous and its 


disadvantages so few that it was being widely 


adopted. 


LECTURES ON BETTER CITIZENSHIP 
ARRANGED BY EDISON CLUB. 


The Edison Club, composed of employes of the 
Commonwealth Edison Co., Chicago, arranged a 
series of six lectures for the 1921-22 season on 
the general subject of “The Best in Life.” So 
far lectures in the course have been delivered by 
Dr. J. Paul Goode, University of Chicago; Dr. 
Newell Dwight Hillis, of the Brooklyn Taber- 
nacle and national chairman of the American 
nationalization movement, and Dr. Edward A. 
Steiner, who spoke Dec. 10 on the various “isms,” 
particularly bolshevism and anarchism. This is 
probably the first time that a central-station com- 
pany has made provision for an educational 
course covering civic questions. 


NEW ISSUE OF DETROIT EDISON CO. 
DEBENTURE BONDS. 


In a recent letter to its stockholders the Detroit 
Edison Co. offered a new issue of $5,500,000 
ten-year 8% convertible debenture bonds, the 
proceeds from which are to be used to meet its 
capital requirements for the completion of work 
now in progress and that planned for next year. 
The company also contemplates the issuance of a 
similar amount of its capital stock. The sugges- 
tion has been made to the stockholders that they 
relinquish their right to buy this new stock so 
that the company may dispose of the available 
portion to its customers, 


NATIONAL PUBLICITY CONFERENCE 
PLANNED BY ENGINEERS. 


The American Association of Engineers will 
hold a national conference on engineering pub- 
licity this winter, Feb. 25 being set as the tenta- 
tive date for the meeting. The association plans 
to prepare a comprehensive program for national 
engineering publicity predicated largely on the 
need for informing the public of the service 
which engineers are performing and asking the 
co-operation of all interested parties. 


TO CLASSIFY ELECTRICAL ACCESSO- 
RIES FOR AIRCRAFT. 


The National Aircraft Underwriters’ Associa- 
tion is arranging to give formal and practical 
recognition to reports made by the Underwriters’ 
Laboratories covering the design and equipment 
and the insurance classification of aircraft. The 
management of the laboratories is now develop- 
ing plans for a special department to handle the 
engineering and technical plans of the aircraft 
problems. Consultation and co-operation with 
industries has long been a fundamental principle 
of the laboratories’ procedure, in accordance with 
which cordial relations have been established and 
maintained with manufacturers’ organizations 
such as the Associated Manufacturers of Elec- 
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trical Supplies. The examination and test work 
to be done by the laboratories in connection with 
the listing of various materials and devices em- 
ployed in the assembly and equipment of aircraft 
is divided into classes, among which is listed elec- 
trical accessories, lamps and lamp fittings, wires, 
cables, switches, relays, generators, motors, bat- 
teries, etc. The laboratories contemplate the 
publication of lists of such appliances correspond- 
ing to its present lists of inspected electrical fit- 
tings, mechanical appliances, etc. 


NEW JERSEY DECISION ON SERVICE 
CONNECTION CHARGES. 


The Board of Public Utility Commissioners 
of New Jersey has handed down a decision in- 
cases brought jointly by the Public Service Elec- 
tric Co. and the Public Service Gas Co., Newark, 
relative to increased charges recently made for 
service connections. On Sept. 1 the electric 
company placed in effect a charge of $12 to the 
average consumer for electric connections. The 
board holds that such an increase is unjust and 
unreasonable and states that where free connec- 
tions were made prior to the date noted that such 
practice should be resumed. Where fixed charges 
are specified in the rules and regulations for 
companies beyond free limits, the board holds 
that charges may be made, but these must be 
based on the actual cost rather than on fixed 
sums. The board holds further that it has no 
power to award reparation to consumers who 
have paid the increased charges since the new 
regulations became effective, but recommends that 
such charges be refunded. 


DISCUSS MODERN PHOTOGRAPHY AT 
A. I. E. E. MEETING. 


The direct and indirect uses of modern photog- 
raphy were discussed by Arthur Palme, General 
Electric Co., Pittsfield, Mass., at the 229th meet- 
ing of the Schenectady Section of the American 
Institute of Electrical Engineers, held at the 
Edison Club hall, Schenectady, N. Y., Dec. 3. 
Mr. Palme explained the photography of natural 
colors and how colors may be reproduced me- 
chanically, and described the Lumiere auto- 
chrome process. 


COMING CONVENTIONS. 


Western Association of Electrical Inspectors. An- 
nual convention, Detroit, Mich., Jan. 25-28 Head- 
quarters, Hotel Statler. Secretary, William S. Boyd, 
175 West Jackson boulevard, Chicago. 

National Council of Lighting Fixture Manu factur- 
ers. Annual convention and lighting fixture market, 
Elmwood Music Hall, Buffalo, N. Y., Feb. 14-19. 
Secretary, Charles H. Hofrichter, 8410 Lake avenue. 
Cleveland. 

State Utility Associations. Annual convention and 
joint meeting of Illinois State Electric Association, 
Illinois Electric Railways Association and IHinois Gas 
Association, Chicago, March 15-17. Headquarters. 
aren House. Secretary, R. V. Prather, Spring- 
eld, TIl. 

National Fire Protection Association. Annual con- 
vention, San Francisco, June 14-16. Secretary, Frank- 
lin H. Wentworth, 87 Milk street, Boston. 

American Institute of Electrical Engineers. Annual 
convention jointly with the Pacific Coast convention. 
Salt Lake City, Utah, June 20-25. Secretary, F. L 
Hutchinson, 33 West 39th street, New York City. 
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COMMERCIAL PRACTICE 


New-Business Methods, Policies, Rates and Kindred Central-Station Matters for the 
Man Engaged in Selling Electricity 


CITY OFFICIALS’ RESPONSIBILITY IN 
UTILITY MATTERS. 


President of California Railroad Commission Points 
Out Duties of Municipal Representatives in 
Regulation of Public Utilities. 


Criticism of rate commissions for granting 
public service companies increased rates to meet 
existing conditions, received an adequate answer 
from E. O. Edgerton, president of the California 
Railroad Commission, in a recent address before 
the League of California Municipalities, com- 
posed of city officials. The commissioner took 
city officials who make misstatements seriously 
to task, declaring that notwithstanding substantial 
increases in rates, there “has been no profiteer- 
ing” in utility services in California, and that 
the state’s industrial progress depends upon an 
Immense increase in the facilities of the com- 
panies performing public utility service, which 
expressed in money, means investment of several 
hundred million dollars in the next few years. 
He said there is no power to force investment in 
securities of these companies except through 
adoption of a sound policy which insures the in- 
vestor that his property will be dealt with fairly 
and intelligently. 

Continuing, Mr. Edgerton said: “You, who 
are the official representatives of municipalities, 
have a very serious responsibility. It is your 
obligation when you advise your constituents on 
public utility matters that you not only state the 
facts as you are informed, but that you fully in- 
form yourselves before attempting to speak. 
That you may wound the feelings of a public of- 
ficial by hasty insinuation or direct charge of mis- 
doing, is not important. It is important, however, 
that you do not by misstatements, either purposely 
or ignorantly, shake the confidence of the public 
in so important a matter as the regulation of 
public utilities. If you do so you are doing your 
constituents a serious injury. You must recog- 
nize that these investments are made in the com- 
mon good; that they develop communities, and 
realize that they are protected by the constitution 
of the United States and the laws of the state, 
designed to protect such investment against 
confiscation.” 


METER READING IMPORTANT DETAIL 
OF UTILITY BUSINESS. 


The value of correct meter reading is recog- 
nized by all the central-station companies as one 
of the phases of the industry which tends to 
create public good-will. For the purpose of 
making more accurate the work of this important 
detail of the business, the United Electric Light 
& Power Co., 130 East rsth street, New York 
City, has prepared in pamphlet form a set of 
rules and regulations for meter readers, incor- 


porating the school course for such employes. 
The company has also issued a sheet entitled, 
“Notice to Indexers,”’ which is used for the in- 
side cover of the employe’s index book, and is a 
constant reminder of the high lights he is ex- 
pected to remember and put in practice during 
the course of his day’s work. 


PUBLIC UTILITY OPERATIONS FROM 
CONSUMER’S VIEWPOINT. 


Value of Cultivating Customer’s Good-Will Pointed 
Out in Paper Presented Before Convention of 
Empire State Gas and Electric Association. 


oy G. I. VINCENT, 
Engineer, Syracuse (N. Y.) Lighting Co. 

It is a reasonably safe assertion that the efforts 
of large utilities to secure the genine good-will of 
the majority of their consumers have not been 
entirely successful. That this has not been uni- 
versally so in the very small utilities is also true. 
Inherently, there is no reason why the customers 
of a public utility should not have for the utility 
the same regard which they have for the mer- 
chant from whom they purchase their supplies. 
In fact, the utility should commend the good-will 
of its customers to an even greater extent, be- 
cause the product is cheap, the delivery instanta- 
neous, quality uniform and the meters by which 
the cost 1s measured are more accurate than the 
scales and measures which are used to determine 
sales of other commodities. 

Admitting that this condition exists, it is per- 
tinent before attempting to apply a remedy to in- 
quire as to the cause. However, on putting the 
question to a number of competent managers it 
was found that opinions varied so widely, or in 
some cases were absent altogether, that the writer 
concludes to accept the condition as it is and in- 
quire 1f any remedy can be applied. Let us con- 
sider for a moment a comparison between the 
utility's system and the business of a large de- 
partment store. For the sake of establishing a 
working hypothesis it will be assumed that the 
department store has its customers’ good-will be- 
cause it has examined all its activities from its 
customers’ viewpoint, and this the utility to a 
large extent does not do. 

Accepting this hypothesis for a moment, it will 
be admitted at once that it is a comparatively sim- 
ple matter for the department store to secure the 
customer's viewpoint, and an equally difficult 
matter for the utility to secure it. The reason for 
this is obvious. The customers of the depart- 
ment store come in intimate contact with the em- 
ployes when practically every purchase is made. 
The employe’s job depends on making the cus- 
tomer satisfied. The officers and department 
heads in a large department store are constantly 
analyzing their business from the customer’s 
point of view and passing the results of their in- 
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vestigations down to the employes, who come in 
direct contact with the customer. The accounts 
of a large department store indicate that their 
customers come to the store about four times per 
month. The consumers of a utility of course do 
not average anything like this. The majority of 
consumers’ visits to the office of the utility are to 
pay bills and in the very nature of this there is 
little opportunity for the cultivation of the con- 
sumer at this time. | 

There is of course very much more to be said 
on both sides of this comparison, but only this 
much will be taken up in order to make the point. 
The conclusion clearly is that the utility must find 
some possible way to bring its employes in more 
frequent contact with its customers and to take 
advantage of that contact by developing to the 
highest degree the personal element. “But,” says 
the progressive manager, “we are already giving 
the very best service. The quality of our product 
is uniform, electric interruptions are practically 
unknown, our office employes are courteous and 
our trouble men well trained, etc. All this can 
be granted, and yet the manager will not, by any 
means, have the good-will of his consumers. If 
he could do all the work in contact with the con- 
sumers personally and was the right kind of a 
fellow, he would undoubtedly have their good- 
will, but of course this would be utterly impos- 
sible in a utility of a large size. 

During the last decade we have been taught 
that efficiency will be acquired by specialization. 
Scientific efficiency fundamentally requires the 
highest degree of specialization and it has found 
its way into all the activities of modern and well- 
managed utilities. This may apparently make 
for low costs in our operation, but we are not 
running a factory. Should we not think of our 
income not only as the dollars and cents which 
are paid to us for our products, but also the in- 
tangible income, the high regard of our con- 
sumers, which will enable us to conduct our busi- 
ness and secure rates that will enable us to attract 
capital and supply the community to the greatest 
advantage to all? 


SUGGESTIONS FOR IMPROVING SERVICE RENDERED 
bY UTILITY. 


It is not asserted that the service which has 
been regarded as good service by the utilities has 
in all cases been poor. It is simply stated that im 
most cases the service as given has not been 
analyzed from the viewpoint of the consumer. 
and has, therefore, produced little good-will. We 
must remember that the consumer knows prac- 
tically nothing about the business of the utility. 
To him little mistakes which would scarcely be 
noticed in the operations of a utility may appear 
as glaring errors and stupid or deliberate in- 
efficiency. It is a fact that many consumers who 
call to give a trouble order are unaware they are 
one of ‘many, and it is incredible to them that 
somebody 1s not waiting to go out and attend to 
their ditheulties? This, of course, can be reme- 
died by explaining the matter to the consumer in 
detail. 

To bring this matter right home, let us examine 
a few of a utility's activities, purely from the 
consumer's viewpoint. In other words, it will be 
necessary to forget completely all that we know 
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.about the operation of our utility. Assume then 
that you are the consumer, knowing nothing 
whatever of the business. 

(1) You receive a bill, which you honestly and 
sincerely believe to be too large. You call at the 
utility's office to protest. You are given a stereo- 
typed line of explanation, but are still unsatisfied. 
Finally it is agreed that your meter will be tested. 
In due course you are notified that your meter is 
correct. Has your regard for the utility in- 
creased ? 

(2) You move to a new location and make 
application for electric service. In due course a 
man arrives, but because of errors in the com- 
pany's records, lack of city permit, lack of in- 
spection or for some one of the many other rea- 
sons quite beyond control, you are left without 
supply for a day or two or perhaps longer. Has 
your regard for the utility increased ? 

(3) You make application for service, and re- 
ceive it. To the employe who calls at your prem- 
ises you indicate a desire for further service. But 
this employe is a specialist and cannot give it, so 
in due course, he having reported it back, another 
specialist arrives. To him you indicate a desire 
for further service at some other point but he is 
also a specialist and cannot do this. In course of 
time all that you want is accomplished, but what 
is your opinion of the utility and its operation? 

(4) You have a laundress at work on your 
premises at probably $3 a day and carfare. The 
electric washing machine breaks down. You call 
for service and are referred to the dealer from 
whom you purchased the appliance. In the 
course of two or three weeks the dealer's repre- 
sentative arrives and puts it in order. What is 
vour opinion of the utility’s service? 

These could be multiplied but the four are 
characteristic and will indicate four serious de- 
fects in the effort to give service and obtain the 
consumer's good-will. First, a lack of knowledge 
on the part of the employe coming in contact 
with the consumer of all the activities of the com- 
pany ; second, incomplete records or lack of ready 
reference in the records; third, over-spectalization 
in Operations, and fourth, turning over to others 
business which we should be attending to our- 
selves. 

The first of these needs little comment, Every 
employe coming in contact with the consumer 
should not only know thoroughly the business to 
which he is aswgned but know enough of all the 
rest of the business so he can intelligently dis- 
cuss the matter with the consumer. The second 
difficulty is clearly connected with the third and 
usually comes from over-specialization. [It is en- 
tirely possible to so keep the records of a utility 
that when a consumer desires service for any 
reason whatever, the employe waiting on him can 
tel! him more about’ his premises than he knows 
himself. By suttable combinations the operating 
costs would probably not exceed the present meth- 
ods after the first installation was paid for. 

Over-specialization has undoubtedly resulted in 
increased rather than decreased costs in a large 
number of situations. Further it bothers the 
consumer, and, of course, this we want to avoid. 
It might be stated that if we desire many con- 
tacts between the consumer and the employes that 
there would be some merit in sending second 
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employes to do each special kind of work. This 
might be true with the second, or possibly the 
third employe, but when it reaches the tenth or 
eleventh, and in one actual case the thirteenth 
employe, to do something that one employe should 
have done, it should be perfectly clear that any- 
thing but good-will will be secured. 

It is essential that all employes coming in con- 
tact with the consumer should be constantly 
trained to use his best efforts to cultivate that 
consumer’s good opinion of him and of the 
company. 


TRAINING WORKMEN FOR HOUSEHOLD .APPLI- 
ANCE MAINTENANCE. 


aa 


Turning over our merchandising business to 
others has progressed at an accelerated rate dur- 
ing the last three or four years. It would appear 
in the first place that the tendency to go out of 
the merchandising business by utilities was all 
wrong. On the contrary, they should go into the 
merchandising of the appliances using their prod- 
ucts and to the maintenance of their appliances 
to a greater extent than ever before. This busi- 
ness, both the selling and the maintenance, will, 
of course, take care of itself financially if prop- 
erly managed. The point is that in selling desir- 
able appliances to their customers the utilities 
have gained a point in their favor and by main- 
tenance this can be carried on indefinitely. But 
this does not mean the kind of maintenance that 
has frequently been given heretofore. The main- 
tenance should be practically instantaneous and 
complete on one visit. To do this would require 
the training of a corps of high grade workmen. 
who would be thoroughly familiar with all house- 
hold appliances. The meter and trouble work 
should also be handled by these men. 

Each one of these men should be assigned to a 
particular district in the community and work in 
it. His equipment being complete for a full day's 
work, with surplus, it would only be necessary for 
him to return to his headquarters at the end ot 
his day, keeping in touch in the meantime by tele- 
phone, and taking orders. The equipment should 
include a complete supply of such articles as 
lamps, fuses, cords, mantles, glassware; in fact, 
anything that in all normal operation would be 
required by the domestic consumer. By keeping 
the man in one district, it is perfectly obvious 
that in the course of time he will come to be 
known by the residents of the district. 

In the general office and salesroom of the. util- 
ity, the consumer with his diversified wants comes 
in contact with a comparatively large number ot 
employes. It,is suggested that this could all be 
changed and have one employe assigned to each 
district, so that when a consumer from that dis- 
trict called at the office he would see this em- 
ploye, who would attend to all his wants, from 
selling a lamp to adjusting an account and receiv- 
ing it. Further, in the general offices of the util- 
ity a card index showing the exact condition of 
the equpiment on every consumer's premises, in- 
cluding finished work and work under way of all 
descriptions, together with the credit of the cur- 
rent consumer, etc., would enable the employe rep- 
resenting each district to deal intelligently with 
practically everything that the consumer would 
require. It will probably be found that this 
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system will cost no more than any of the present 
methods, when everything is taken into considet- 
ation. Here again we have the consumer becom- 
ing acquainted with an individual personality. 

Of course it is realized that we have an employe 
on every consumer’s premises once a month in 
our meter readers. Here is a point of contact 
that with very few exceptions has never been 
used. It is a question whether the meter readers 
should not be increased in number and that in 
addition to reading the meters they should ac- 
tually solicit consumer’s trouble orders and wants 
and also collect the bills at the time the meter 
is read. ` 

In appliance installation work the work could 
probably best be handled by having a group of 
men under an inspector, the quantity of work 
determining the number of men. Probably one 
inspector could safely handle five men, and not 
only would he look after the installations, but 
take care of all the routine sales coming in his 
district. Depending on the amount of business, 
the district might not be the same as the district 
of the meter reader or the district of the light 
order work, or again the office district, but again 
the inspector becomes the personal entity im his 
district. 

Newspaper advertising should be continuous 
but probably quite different in form from that 
heretofore used. The object should be to acquaint 
the consumers intimately with just what the util- 
ity is doing all the time in all its departments. 
Pictures of the various employes and descriptions 
of their work will form an important addition to 
the effort to make them known personally to the 
consumers, The story and newsy form should be 
used. Appliance sales advertising, if used at all, 
should be incidental. 

The whole point of this suggested organiza- 
tion is to bring consumers in contact with a com- 
petent person known to them personally to the 
entire satisfaction of the consumer, at frequent 
intervals. The thought is to get away from the 
perfunctory attention that will almost invariably 
result from over-specialization. If the theory is 
reasonable it will increase the sales of basic 
products by increasing the sales of appliances, 
and it will go far to secure the good-will of con- 
sumers in just the same way that the merchant 
secures the good-will of his customers. 

It is highly probable that the consumer who 
owns any securities, no matter how little, of the 
utilities in his town will at least be steering along 
the friendly road. 


UTILITY COMPANY OFFERS STOCK 
TO ITS CUSTOMERS. 


With the desire of having its securities as 
widely distributed as possible among its cus- 
tomers, the Narragansett [Electric Lighting Co., 
Providence, R. I., has offered a limited quantity 
of its 8% preferred stock to consumers who are 
not already stockholders, applications being re- 
stricted to five shares. The stock purchased under 
this plan may be paid for in cash or in quarterly 
payments beginning Jan. 1. Some time ago the 
company offered its preferred stock under a 
subscription plan to its employes, over 200 sub- 
scribing for 1012 shares. 
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CONTRACTOR-DEALER | 


An Exchange of Ideas and Experiences on Advertising and Selling Methods, and Store- 


keeping for the Dealer in Electrical Goods 


BASE ADVERTISING APPROPRIATION 
ON RATIO OF SALES. 


Valuable Information Offered Contractor-Dealers 
Who Seek Guidance in Obtaining Proper 
Share of Appliance Business. 


Many contractor-dealers in various parts of 
the country have been taking advantage of the 
Westinghouse “Better Merchandising Shows” to 


Crart of Advertising Statistics and Suggestions to Help 
Electrical Dealers to Greater Sales. 


obtain new angles in modern merchandising as 
applied to electrical goods. One of the subjects 
given particular attention by visitors at these 
shows is that of advertising. 

Among the charts exhibited and explained by 
experts in charge of the shows was one which 
gave estimates of the sums that dealers could 
advantageously expend for each electrical ap- 
pliance they hoped to sell throughout the year. 
Another chart gave some sales statistics and esti- 
mates that included the possible number of vari- 
ous appliances which should be sold for every 
1000 of population. The two charts are shown 
herewith. 

It was suggested to dealers that the sales per 
1000 of population should closely approximate 
seven vacuum cleaners, five clothes washers, two 
sewing machines and one each of the ironing ma- 
chine, dishwasher and electric range. 

Sales estimates of electrical goods for 1920 
were also made. Among the leaders in this 
year’s sales, fixtures and portables should ap- 
proximate $295,000,000; batteries, $160,000,000; 
lamps, $153,000,000; wire and lamp cord, $140,- 


000,000 ; washing machines, $100,000,000 ; motors, 
$100,000,000; wiring devices, $85,000,000 ; heat- 
ing appliances, $43,000,000; vacuum cleaners, 
$40,000,000; fans, $25,000,000; wireless appa- 
ratus, $25,000,000; refrigerating machines, $16,- 
000,000 ; ironing machines, $10,000,000. 

On the chart which shows samples of adver- 
tisements furnished dealers by the manufacturer 
there was included an estimate suggesting the 
following amounts which could properly be ex- 
pended in advertising: $5 for each washing ma- 
chine, $1 for each vacuum cleaner, $3 for each 
ironing machine, $2 for each dishwasher, $3 for 
each range and $1 for each sewing machine. 

Advertising “don'ts” on the same chart sug- 
gested: 


Don't fail to advertise if you have something to 
advertise. 

Don’t leave the copy to the office boy’s aunt; she can 
knit better than she can write advertising. 

_Don’t make statements you cannot support in prac- 
tice. 

Don’t try to put a full page of copy in a quarter- 
page space; better put a quarter-page of copy in a full- 
page space. Bull’s eye. 

Don’t forget to follow up your advertising. 

Don’t pick a thin, skinny type, but one that has a 
bold, courageous face, typical of strong and dependable 
business. . 

Don’t give more than one bright idea in an advertise- 
ment; to do so may endanger your future stock. 

Don’t express in words what a picture can portray— 
use illustrations. 

Don't be a spasmodic advertiser. It is the constant 
dripping of water that wears away the stone. 

Don't expect to check definite results. If you have no 
faith you had better leave advertising alone. 
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Statistics on Electrical Retailing Exhibited at “Better 
Merchandising Shows.” 
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Business Hints for the Dealer 


Helping Utility Ships to Make Port in Storm — Electrical Sales 
Policy—What Trade Journals Are For—Profitable Show Windows 


At practically every convention of state asso- 
ciations of contractor-dealers recently a conspicu- 
ous-place on the program has been given to the 
discussion of public utilities, particularly the 
financial condition of central-station companies 
and their difficulty in obtaining adequate rate re- 
lief from state utility commissions. The con- 
tractors and dealers of at least two states, Indi- 
ana and Tennessee, have passed resolutions 
pledging individual and collective support of the 
central-station companies of their respective 
states. The old spirit of suspicion and merchan- 
dising antagonism seems to evaporate before the 
pleas of the central-station representatives who 
have come to the contractor-dealer conventions 
begging for relief and support of this fountain- 
head of the electrical industry. The contractors 
and dealers appear to have buried any feelings 
of distrust they may have had and have readily 
promised to do whatever they can to help the 
utilities. , 

At the state convention of the Indiana Elec- 
trical Contractors and Dealers in South Bend 
last week W. L. Goodwin, from whom the con- 
tractor-dealers of the country have received an 
immense amount of valuable information and 
support in building up the sales of electrical ap- 
pliances, surprised the members by devoting the 
greater part of his talk to the need of the central- 
station companies of the support of all branches 
of the electrical industry, particularly of the con- 
tractor-dealers. Mr. Goodwin, in reviewing the 


public-utility situation of the country, said that. 


the life of the electrical industry, particularly the 
life of the contracting and merchandising busi- 
ness, depended upon allaying the general antago- 
nism of the public, the securing of better rates 
and the sale of more securities with which to ex- 
tend lines and increase power-plant capacity. 

To put it as plainly as did Mr. Goodwin, the 
co-operation that is asked by the central-station 
companies is, that the contractors and dealers in- 
vest as much as possible in their securities, that 
they use what influence they have with legislators 
toward securing better utility laws and more 
reasonable commission rulings, and that the con- 
tractors and dealers in their contact with the 
public spread a better sentiment for central- 
station companies and encourage the buying of 
securities by users of electricity and electrical 
appliances. It is pointed out that the failure of 
a public utility to grow and extend its lines and 
increase its equipment means the stagnation of 
business in the community it setves, with a con- 
sequent failure to grow larger and develop more 
business for the contractors and dealers. 

It is certain that the central-station companies 
have arrived at the point where they are not 
ashamed to make acknowledgment of the might 
of the contractor-dealer. The contractor-dealers, 
on their part, are showing at every opportunity 
their might by promising to take up the battle for 


the growth and development of the utilities. 
Some are purchasing utility securities and others 
who cannot afford to invest are spreading the 
gospel of “live and let live” for the utilities. 


Ilow Sares Poricy or ELECTRICAL INDUSTRY 
BENEFITS CONTRACTOR-DEALER. 


In a recent issue of a house organ of the 
Benjamin Electric Manufacturing Co. somebody 
defined “Sales Policy” in a way worth repeating 
in part. It was pointed out that the manufac- 
turer of a product or line of products is first con- 
fronted with the necessity of establishing a 
method through which his goods shall be dis- 
tributed to the user or consumer. Under primi- 
tive conditions mere barter or exchange of goods 
sufficed. Later developments of society necessi- 
tated specialization by men in various forms of 
commerce, one a manufacturer, another as a 
“warehouser” or distributor of fabricated goods. 
Out of this latter class has grown, first, the 
wholesaler who often gathers products from all 
over the world and keeps them in stock for the 
benefit of the retail stores in his territory; sec- 
ond, the retailer or the man who is directly in 
touch and cares for the needs of the consumer or 
user of such products. l 

Another channel of distribution is that em- 
ployed by the manufacturer who seeks to serve 
the consumer directly, a method in vogue in cer- 
tain industries. Theoretically it is much in favor 
in certain circles because it logically appeals as 
being the shortest route “from maker to con- 
sumer.” This sales policy, however, is often 
complicated through the fact that stocks must 
be held at a great many points in the territory 
served in order that the consumer can conve- 
niently obtain them when needed. The impatient 
public no longer waits for months for deliveries 
as it did some decades ago. 

In the natural growth of the electrical indus- 
try certain wholesalers have grown into the busi- 
ness and performed certain distinct functions 
which, otherwise, the electrical manufacturers 
would be required to undertake. These func- 
tions are: (1) Selling service, wherein the sell- 
ing expense and service is distributed over a 
number of different lines, resulting in distinct 
economy; (2) The warehousing, or storing of 
products salable in the wholesaler’s immediate 
territory, thus relieving the manufacturer of that - 
part of the work; (3) The carrying of a multi- 
plicity of small accounts—the better handling of 
credits due to a more intimate contact with the 
territory; (4) A quicker serving to the retailer, 
and through him the consumer, due to increased 
convenience and better service which the whole- 
saler offers. 

Undoubtedly, the “supply-jobber to contractor- 
dealer” system of distribution so thoroughly 
adopted in the electrical industry, serves to per- 
form all the functions named above. It also 
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proves economical when it comes to a considera- 
tion of the cost of distributing electrical supplies 
and equipment. Through this system, also, the 
manufacturer and jobber are able to co-operate 
more intimately wtih the contractor-dealer by in- 
cluding in their service the necessary literature 
for consumer distribution, materials for trimming 
window displays and copy for local newspaper 
advertisements. 


Snow WiNxbows Sometimes REFLECT CONDI- 
TIONS INsStpE StTrorE Too WELL. 


According to the Benjamin Reflector the term 
“show window“ is misused in describing that 
important adjunct to an electrical dealer's sales- 
room. The term seems to fool many of them. 
The peculiar thing about a show window is that 
it is very likely to perform very thoroughly what- 
ever function is required of it. It is often 
„thought of as just a plain window through which 
to let in the light. It does—when clean. Again 
it is conceived as a means to show passers-by 
what kind of a business is carried on inside. It 
usually does—sometimes too well. Frequently 
it is regarded as a place to put on display odds 
and ends ot accumulated stock with the hope 
that someone will see and want them. They are 
constantly seen but never wanted. A window 
will sometimes be seen cluttered with merchan- 
dise, among which a passer-by may get a clear 
view of one particular article by a laborious 
process of eye-focusing to the exclusion of all 
the other articles. 

Then, there is the show window which ts being 
used for the purpose for which it was intended 
from the first—to sell goods. Its number is on 
the increase among electrical stores. It is so 
different from the others. In the first place it is 
perfectly clean and the glass is glittering. Next. 
a lot of thought has been given to the arrange- 
ment of its contents. It reflects the businesslike 
but welcome cheeriness of the store beyond. It 
scems to speak and say: “Come in and Iet our 
sales people show and tell you more about these 
things that attract your attention here.” 

That is the true show window. It is in taste. 
Its color pleases the eve. It is light and bright. 
A few articles have been thoughtfully arranged 
in such a manner as will best show their effect or 
purpose. This window does not cost much, but 
it does take some thought and interest. It is the 
contractor-dealer’s least expensive but most 
powerful selling medinum—the silent but never 
firing salesman. 

Successful dealers never neglect their windows. 
The manufacturer, the jobber, the association to 
which the contractor-dealer belongs, all have ar- 
rangements and plans for making the most of a 
window display. Manufacturers and jobbers are 
going as far as sending expert trimmers around 
to dress the windows of dealers who handle their 
products. 


Waive Trape Journars Mrax vo TRE ELEC- 
TRICAL INDUSTRY. 


Ata recent meeting of contractor-dealers in a 
certain middle-western city a discussion arose as 
to the advisability of the establishment of an asso- 
ciation paper or journal for the benefit of the 
members of the state association. “Tt will be a 


simple matter to obtain, sufficient advertising to 
pay the cost of publishing the paper,” said one 
of the speakers. 

After the discussion had been in favorable 
progress for some time there arose in the rear 
of the room a man who has, through patient and 
persistent efforts in their behalf, earned the re- 
spect and confidence of most of the electrical 
contractor-dealers of the United States and Can- 
ada. This man was William L. Goodwin, special 
representative of the General Electric Co. and 
founder of the “Goodwin Plan” of merchandis- 
ing. He spoke quietly but forcibly while every 
contractor-dealer in the room listened with in- 
tent interest. 

“Do you men know what you are about to 
do?” asked Mr. Goodwin. “You are about to 
forget that your business of contracting and mer- 
chandising demands your fullest attention, and 
you are about to branch out into the publishing 
business—a sideline with which you are unfa- 
miliar and the expenses for which you propose 
to saddle upon those whom you expect to con- 
tribute to your advertising columns.” 

Mr. Goodwin then went into detail to show 
what would result if every state organization of 
contractor-dealers, and every city association 
would start its own little publication. There 
would be several hundred such papers. all de- 
manding the supporting advertisements of the 
manufacturers and jobbers whose goods the mem- 
bers handled. He further pointed out the in- 
ability of such association organs to supp'y their 
member-readers with the high class of electrical 
intelligence and information furnished by the es- 
tablished trade journals that have devoted years 
of energy and vast sums of money te build up 
valuable mediums for the benefit of the electrical 
people. Upon Mr. Goodwin’s advice the con- 
tractor-dealers present at the meeting quickly de- 
cided to drop the subject and rely upon the legiti- 
mate trade journals. 

In a recent issue of the house organ of the 
Beardslee Chandelier Manufacturing Co. there 
was printed under the caption “What the Trade 
Papers Means to You,” the following message to 
dealers: 


If there is one thing above another that should 
have the attention of the business man of today 
it is the trade paper. To keep posted in the 
things pertaining to his business and that which 
is necessary to accomplish the best results he 
should carefully peruse the paper that represents 
his trade. 

The reading matter of the trade paper has 
improved wonderfully and is worthy of the con- 
sideration of its readers. Those who scan its 
pages closely from month to month pront greath 
by the information received. 

When a man fails to enjoy reading or talking 
about his business it is usually a conclusive sign 
that he is on the down grade and it won't be lone 
before he reaches the bottom. Pride in business 
creates enthusiasm and every article written ap- 
peals to him as does drink to a thirsty nature. 
All successful men are looking for every scrap 
of information and they are, as a rule, diligent 
readers of the papers which represent their trade 
or profession. 


ff 


J. W. Collins, secretary of the Electrical Con 
tractors’ Association of Chicago, tells of his 
method of disseminating items of intimate inter- 
est, announcements of meetings, reminders re- 
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garding the payment of dues, etc., among meni- 
bers of his association. This 1s accomplished by 
issuing a mimeographed bulletin twice a month 
and mailing it to members in a one-cent open 
envelope. The cost of this system is negligible 
and is fast finding favor among other electrical 
contractor-dealer associations. 


BRINGING CHRISTMAS UP TO DATE 
IN WINDOW DISPLAY. 


Appeal to Holiday Spirit Is Made by Display of 
Airplane for Use of Santa Claus in Dis- 
tribution of Electrical Gifts. 


The Walker Electrical Co., Providence, R. IL., 
sells merchandise that was not so much as thought 
of a generation ago. Hence it is only natural 
that it should decide upon a more modern ver- 
sion of Santa Claus than a sleigh and reindeers. 
In these days of automobiles and airplanes it 1s 
natural to expect that the youngsters are not 
going to be satisfied to see old Saint Nick using 
the same kind of transportation that he used when 
their ancestors were using oxen. 

For this reason this company made the feature 
of its Christmas window display for 1919 an air- 
plane. A 20-in. model of a Curtiss land machine 
was used and suspended in the window by means 
of invisible wires. The machine in that position 
attracted some attention but it was desired to 
give it the motion that makes any window more 
attractive. Accordingly, an electric fan was 
placed in one corner of the window and directed 
toward the propeller of the machine. It was 
found that this would not make the propeller spin 
in a satisfactory manner so the propeller which 
came with the machine was replaced with a cellu- 


loid windmill, or whirligig, such as delights the 


hearts of children on circus day. 


WoRKIHG MODEL AIRPLANE ATTRACTS AT- 
TENTION TO DISPLAY. 


This many colored substitute for the regulation 
propeller served its purpose admirably. The 
bright spot of whirling color served to attract 
attention and there was no difficulty in driving it 
at the desired speed with the breeze from the fan. 

The fan itself was concealed by means of a 
paper screen placed between it and the window. 
The paper used was decorated, showing Christ- 
mas pictures, and the screen was only large 
enough to cover the required amount of the lower 
part of the window and the fan itself, yet leave 
plenty of room for the free circulation of air 
around and from the fan. 

An additional touch was given to the attention- 
attracting value of the airplane by placing a three- 
cell battery in the fuselage and using the current 
to light little lamps on the wings and body of the 

‘airplane after dark. 

Although there was no Santa Claus driving the 
machine, the paper decorations showed that it 
was a Christmas display. The airplane itself 
gave a subtle suggestion, which one: could not 
escape, that the portable lamps displayed on the 
floor of the window were entirely up to date. 

This airplane, therefore, in this display served 
three purposes. The vari-colored whirligig pro- 
peller was an attention-getting bright spot of 
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color. The motion set up by the breeze from 
the fan compelled attention as nothing but motion 
can compel it. The model itself brought out one 
of the sales arguments of the merchandise dis- 
played, the fact that it was thoroughly up to 
date and that to be up to date one should buy it. 
To a certain extent there was still another point 
about this display that helped to gain attention. 
This was the illusion that it gave of an airplane 
actually floating in the air. At first glance one 
could see no means of support. There was cer- 
tainly nothing to make the propeller go. The 
whole thing tended to attract curiosity in no mean 
proportion and at the same time it fitted in ad- 
mirably with the goods for sale. 


AIRPLANE ATTRACTS IN ELECTRIC 
WINDOW DISPLAY. 


Dealer Uses Popular Modern Invention in Timely 
Comparison With Electric Appliances and 
Greatly Increases His Sales. 


Current events lend themselves readily to ap- 
plication in electric window displays. In an 
eastern electric store there was recently conceived 
and executed the trim for the electrical show win- 
dow shown herewith. With the crude model of 
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Window Display With Timely Application of Modern 
Invention Household Appliances. 


an airplane suspended in the center, the window 
was dressed with a view to the timely compari- 
son between modern inventions. 

This idea is in keeping with the adaptation of 
current events to displays and may be made to 
apply with popular inventions in the windows of 
dealers everywhere. As in the case of the win- 
dow display shown herewith, the idea 1s sure to 
attract unusual attention and impress the ob- 
server with the value and utility of modern elec- 
trical appliances, resulting in greatly increased 
sales. 
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QUESTIONS AND ANSWERS 


All Readers Are Invited to Submit Contributions on Electrical Matters to This Department—Answers Should 
Be Sent Within Eight Days of Date of Publication of Question—Payment Will Be 
Made for All Answers Published 


Questions. 


No. 510.—ADvISABILITY OF Hotpinc SALES OF ELEC- 
TRICAL Goops.—I have been endeavoring to learn from 
various sources, including jobbers, dealers, etc., the ad- 
vantages to be gained by and the difficulties met with 
in conducting a sale or sales of electrical goods. Other 
merchants have sales for the purpose of raising money, 
reducing stock, and cultivating new customers, and I 
want to find out if the electrical dealer can benefit by 
following their example. Will dealers or others in 
touch with the situation give their views on the sub- 
ject?—W. R. B., Phoenix, Ariz. 


No. 511.—TRANSFORMER OPERATED AT HIGHER FRE- 
QUENCY.—I have a 10-kw. transformer rated at 2200 
to 220 volts and 25 cycles. I would like to use this 
transformer on a 60-cycle line, but am afraid it will 
overheat or possibly burn out as soon as it is con- 
nected up. Will someone kindly advise me as to what 
would happen if such a transformer were connected 
to a 60-cycle line? How much load will it carry with- 


out overheating? What capacity fuses should I use ` 


on the high-tension side to protect the transformer? 
This is an ordinary oil-cooled outdoor transformer 


with four primary and four secondary terminals.—F. 
H. B., St. Louis, Ma. 


No. 512.—Proprr Size or Wire For Lone Motor 
Circurr. -What is the correct size of wire to use in 
running a 440- volt, three-phase circuit to a 50-hp. in- 
duction motor located approximately 6100 ft. from 
the power house? The motor will run a centrifugal 
pump requiring an input of about 35 or 40 hp. for 
three or four hours each day. Would it be cheaper, 
or save any power, if transformers were used to in- 
crease the voltage to 2300? Can I use a synchronous 
motor on 410 volts and get as good results as using 
the induction motor with transformers to raise the 
line voltage?>—R. L. T., Rochester, N. Y 


No. 613—Leapinc AND LAGGING (CURRENT IN 
SyncHRonous Mortor.—In the Nov. 13 issue of 
ELecTRICAL Review A. S. L. said in answer to question 
No. 495, “These facts are so well known that proof is 
not necessary, though simple physical nonmathematical 
proof is easily possible.” I have studied the answers 
given to question No. 495, but am not sure that I 
fully understand the action of a synchronous motor 
as a condenser yet. Will A. S. L., or someone else, 
explain more fully the points referred to in the above 
quotation ?—S. B. H., Portland, Ore. 


No. 514.—ILLUMINATION OF A MACHINE SHop.— 
What is the best method to employ, and what in- 
tensity in foot-candles should be used, in lighting a 
fairly large machine shop? The shop in question is 
50 by 200 ft. in size, and has a saw-tooth roof with 
windows all along both sides and the ends. Drill 
presses, planers, shapers, saws, milling machines and 
other tools all have individual motors so that there 
are no belts to interfere with overhead installation. 
Should a system of general illuminating be installed, 
or would a mixed system of general and local lighting 
be better or cheaper? What special provision should 
be made for the work benches along the sides of the 
shop? If general illumination is best, what intensity 
should be used, and what size lamps would give the 
best results?—N. S. T., Detroit. 


Answers. 


No. 503.— METERING COMBINED POWER AND LIGHTING 
Loan.—Will someone kindly explain how a metering 
equipment should be laid out to properly measure the 
power delivered to a combination of lighting circuits 
and three-phase motors? Service is supplied from a 
delta-connected bank of three 15-kw. transformers. The 
lighting load, which has a maximum demand of about 


4 kw., is connected between the two sides and neutral 
of one of the transformers. This lighting load varies 
from a small amount during most of the day to the 
maximum for about three hours. The power load con- 


sists of seven 3-hp. motors, four 5-hp. motors, two 


T.5-hp. motors and two 10-hp. motors. 

The motors are all three-phase, 220-volt induction 
motors and do not all operate at the same time. The 
lighting circuits operate on the 220-110-volt, three-wire 
system and are often badly unbalanced. Maximum 
demand must be measured as well as the total power 
consumed.—J. O. R., Kansas City, Mo. 


Answer.—Single-phase lighting, when metered 
with a three-phase power load, should be taken 
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Sketch Showing Method of Making Meter Connections. 


from a balance coil as shown in the accompany- 
ing sketch. Printometer or graphometer con- 
nections are made in the usual way.—W. H. K., 
Evanston, III. 


No. 505.—ENeErGy REQUIRED TO HEAT WATER.—I am 
considering installing an electric water heater in my 
home and would like to know what amount of energy 
it will consume. Will someone who has had experience 
with heaters kindly advise me as to how many kw-hrs. 
per mont are required to heat water for a family of 
three: 


Is a tank heater more economical than an instanta 
neous faucet heater? Can a tank heater be connected 
to the ordinary house circuits, or will special connec- 
tions have to be made ?—J. E. R., Chicago. 

Answer.—A 750-watt tank heater of either the 
insert or external type will suit a family of three. 
This heater should be left constantly in circuit, 
many central-statron companies giving an exceed- 
ingly low rate for such service. The current con- 
sumption in such a case would be 540 kw-hrs. 
per month, but would be lowered by the use of a 
regulating thermostat. Experience with in- 
stantaneous water heaters indicate that they are 
satisfactory where only small quantities are re- 
quired and time of delivery is no object. The 
latter type of heaters only consume energy when 
water is being drawn, but the flow is purposely 
retarded in order to allow the required time for , 
the water to attain the necessary temperature. 
For general family use the writer has found the 
tank heater to be superior to other types.—J. S. 
Cumberland, B. C. 


No. 506.—CARRYING CAPACITY OF WIRrES.—Why is it 
that wiring codes, as a rule, do not allow circuits in 
houses to be fused heavier than for 10 amperes while 
giving the capacity of No. 14 wire as 15 amperes’ 
Since No. 14 wire is required by these same codes it 
seems that, unless there are other limitations, the cir- 
cuits could be safely fused for the safe capacity of the 
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wire. If there are other limitations, what are they and 
how can they be overcome ?—J. A. C., Kankakee, Ill. 
Answer.—The intent of this rule is to insure 
the protection of the sockets, flexible cord, fixture 
wire and receptacles against heavy overloads. 
Take, for instance, a fixture wired with No. 18 
fixture wire. As the carrying capacity of No. 18 
wire is only 3 amperes it can readily be seen that 
if a ground or partial short-circuit should occur 


in the fixture wiring, and the circuit was fused 


for 15 amperes, the No. 18 conductor would be 
much overloaded. Also many of the sockets, 
receptacles and single-pole switches used on these 
circuits are not designed for carrying large cur- 
rents. 

In general, it is best not to fuse lamp circuits 
above 6 amperes as such practice minimizes the 
number of lamps which will go out if a fuse 
blows. But 10-ampere fuses may be used in spite 
of the fact that the capacity of No. 18 wire is 
only 3 amperes. This is because fixture wire is 
generally protected by the inclosing tubing and 
even though it became heavily overloaded could 


‘ not cause much damage.—W. J. M., New Bed- 


ford, Mass. 


Answer.—There are several reasons for allow- 
ing fuses of only 10 amperes on branch circuits 
of 125 volts or less, while at the same time No. 14 
wire is required which is good for 15 amperes. 
A branch circuit is permitted to have a maximum 
load of 660 watts at 110 volts, the current at this 
load being 6 amperes. Therefore 4 amperes of 
overfusing of the circuit is permitted to take care 
of any reasonable fluctuation. The conductor 
itself is underfused to the extent of 5 amperes 
since 15 amperes is the allowable capacity. There 
is no rule which would prohibit the fusing of any 
other circuit of No. 14 wire to the extent of 15 
amperes, such as a circuit to a motor or heating 
device requiring more than 660 watts. 

On these same branch circuits and fuses No. 18 
fixture wire is permitted by code rules, and this 
wire is only good for 3 amperes, therefore over- 
fusing the wire to the extent of 7 amperes. The 
safe carrying capacity of this fixture wire is 
therefore exceeded by the allowable 10-ampere 
fuses in case of a short-circuit on the fixture, but 
usually the short-circuit current is large enough 
to blow the 1o-ampere fuses. If 15-ampere fuses 
were substituted the probability of them blowing 
would be somewhat less, this probability, of 


course, depending upon the resistance of the con- ` 


ductor connected in the short-circuit, and if the 
fuses did not blow promptly overheating would 
result. 

It is evident that the ro-ampere arbitrary allow- 
able fusing of a branch circuit is a compromise 
between the conditions stated above. This com- 
promise is further based upon the experience and 
Opinions of inspectors who are well represented 
on the personnel of the committee responsible for 
the formulation of the National Electrical Code 
upon which many of the codes of cities and other 
regulatory bodies are based. 

There is still another point, however. Any 
copper wire smaller than No. 14 is not mechan- 
ically strong enough to use for branch-circuit 
wiring without involving a certain degree of risk 
or hazard on account of the possibility of the 
wire breaking or its insulation becoming dam- 
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aged during the process of installation. As far as 
the overheating of a wire is concerned, there is 
no reason for not permitting the use of a wire 
smaller than No. 14, and which would have a 
current-carrying capacity of just 10 amperes. The 
condensed reasons for the condition in question 
are: (1) a compromise of 10 ampcres between 
the three conditions of overfusing the allowable 
wattage of the circuit, underfusing the No. 14 
wire, and overfusing the fixture wire; (2) the 
Opinions of inspectors based on experience, and 
(3) the mechanical limitations of wires smaller 
than No. 14.—A. W., Washington, D. C. 


Answer—While the fuse is required as a meas- 
ure of safety it is oftentimes erratic in its be- 
havior, occasionally operating prematurely and 
sometimes carrying for lengthy periods currents 
which much exceed its rated capacity. In fusing 
for any size of wire a safety margin should be 
allowed to give adequate protection. This margin 
being the difference between the rated capacity 
of the wire and that of the fuse which is to 
protect it. 

The safety margin in the case of a circuit of 
No. 14 wire is 5 amperes, or the difference be- 
tween the 15-ampere capacity of the wire and the 
10-ampere rating of the fuse. As the rules allow 
but 660 watts to each circuit, a 10o-ampere fuse 
is ample. A short-circuit or ground, if such 
should occur, might cause currents to flow which 
would have sufficient magnitude to heat and melt 
the fuse wire before the capacity of the wire was 
taxed, thereby offering real protection. Should 
the wire be fused for its rated capacity with a 
I5-ampere fuse and the conditions of short- 


‘circuit-or grounding occur, there is no safe mar- 
` gin, and should the fuse be erratic in its behavior 


the wire itself would be heated before the fuse 
would offer any protection. 

In a certain case known to the writer a light- 
ing circuit became grounded through a screw in 
a rosette to a metal ceiling, burning off both 
wires and destroying the rosette. Had the cir- 
cult been properly protected with 10-ampere fuses 
instead of the 30-ampere fuses which were used, 
this trouble would probably have been averted.— 
W. F. P., Atlantic, Mass. 


No. 507.—ARMATURE-WINDING Data.—I have a four- 
pole d-c. motor with an armature 2.5 ft. long by 1.5 ft. 
in diameter. It is wound with 150 coils and has a re- 
sistance of 0.5 ohm, the coils being arranged and con- 
nected as a lap winding. Will someone tell me what 
would be the safe voltage for this machine, and what 
the field flux should be? Will someone give a formula 
for finding the voltage of a motor with the resistance 
of the armature given and with a known flux in the 
field ?—J. G., Chicago. 

Answer.—The safe voltage for the machine in 
question is from 220 to 230 volts, and the field 
flux is approximately 7,000,000 lines. The mo- 
tor voltage is found by multiplying the field flux 
by the number of armature conductors, multiply- 
ing this product by the speed in revolutions per 
second, multiplying again by the number of poles 
and dividing by the number of paths and by 
100,000,000. To this value is added the product 
of the armature current and armature resistance 
in order to get the voltage of the motor. 

Calculations are as follows: The circumfer- 
ence of the armature is 56.65 ins., the pole pitch 
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is 14.16 ins. and the pole are is approximately 
10 ins. The over-all armature length is 30 ins., 


so the active armature length is approximately 


16 ins. Then the field flux will equal r0 times 16 
times 45,000, or 7,200,000 lines. 

The fact that there are 150 coils indicates, or 
suggests, that there are 75 slots and 75 commuta- 
tor bars, or 18.75 bars between brushes. If the 
armature were for 125-volt service the voltage 
between bars would be 6.7 volts; for 230 and 
550-volt service the voltage between bars would 
be 12.3 and 29.3 respectively. The latter value 1s 
too high so that the armature was probably built 
for 230 or 220-volt service. 


The probable speed is calculated as follows, 
assuming the motor voltage as 220: 


220 = 7.2(10)® X 150 X 2 X r.p.s. X (4⁄4). 
xX (10) 


Speed = 10.2 r.p.s. 
= 600 r.p.m., approximately. 


This armature probably belongs to a 75-hp., 
230-volt, 600-r.p.m. motor. Its armature resist- 
ance ought to be 0.05 ohms.—I.. A. D.. Annapo- 
lis, Md. 


No. 008.—BuRNED LAMINATIONS IN MOTOR ARMATURE. 
—! have a 5-hp., 1200-r.p.m., 220-volt d-c. motor the 
armature of which has been burned out by severe 
grounding of several coils. This grounding fused to- 
gether the laminations in sections about 0.5 in. square 
in four different places. These spots are in different 
slots and each one affects a different set of laminations. 
Will it be safe to file out the slots to a smooth finish 
and rewind the armature, or should I secure new lami- 
nations and replace those that have been welded to- 
gether ?—A. L. S., Topeka, Kan. 

Answer.—Induced electric currents, known as 
eddy currents, occur when a solid metallic mass 
is rotated in a magnetic field. They consume 
considerable energy, and often occasion a harm- 
ful rise in temperature. Armature cores, pole 
pieces and field-magnet cores are especially sub- 
ject to these currents. Ior this reason armatures 
have a number of laminations or punchings, 
ranging from 40 to 66 to the inch, which brings 
the eddy-current loss down to about 1%. 

The following case of armature trouble will 
prove that the above statement is correct: An 
armature had been burned out by lightning. The 
damaged coils were removed, the core was cleaned 
and scraped, and new coils were installed. The 
machine ran for several months when it burned 
out again in the same place. The second failure 
was attributed to poor repair work at this time. 
About twice as many coils were removed as be- 
fore, and the machine was again repaired. Be- 
fore it had a chance to fail again the operator 
noticed a smell of burning insulation, and on in- 
vestigation found excessive heating which was 
confined to the repaired area. On removing the 
repaired coils inspection disclosed the fact that 
the insulation armor of some of them was being 
burned from the outside: the cotton insulation on 
the wires was in good condition, showing that 
the trouble did not come from within. The 
armature was stripped, the core disassembled, 
several inches of new laminations installed and 
the coils replaced. On drying out and again 
placing the machine in service no tendency to 


heat more in one place than another was ex- 
hibited —T. F. M., Trenton, N. J. 


No. 509.—CoNNECTING SINGLE TRANSFORMERS IN A 
THREE-PHASE BANK.—I have three single-phase, 5-Kv-a. 
Westinghouse transformers, rated at 2200 to 220 and 
110 volts, and want to know if I can use them connected 
together on a three-phase circuit and get 220 and 11o 
volts on the secondary side. If so, will someone please 
explain how to connect them and make a simple diagram 
for a guide?—R. L. G., Reynolda, N. C. 

Answer.—Three-phase transformation may 
be accomplished by using three similar single- 
phase transformers connected in any one of four 
ways. In two of the methods the high-tension 
windings are connected in delta, the low-tension 
windings being connected either in delta or Y 
formation. In the second two methods the high- 
tension windings are connected in Y formation 
with a choice of either delta or Y connection for 
the low-tension windings as before. 

In making the three-phase connections the cur- 
rent capacities of the individual transformers 
should not be exceeded to any appreciable extent. 
and the combination of connections which will 
accomplish this result as well as give the desired 
LL00 Volfs 


Three Phase 2200 Volis 


£200 Volfs 


Diagram Showing Proper Method of Connecting Trans- 
f formers. 


voltage conditions is the one to be selected. As 
single-phase transformers the rated full-load cur- 
rent in the high-tension coils equals approxi- 
mately 2.27 amperes with about 22.7 amperes in 
the low-tension coils. 

If the high-tension sides of the transformers 
are connected m Y formation, each transformer 
will will be subjected to a voltage of only 220c 


divided by V3 or 1270 volts. Under such condi- 


tions a current of 2.27 times V3, or 3.97 amperes 
would: be required to develop the full rated capac- 
ity of the transformers. If the low-tension sides 
of the transformers are connected in Y forma- 
tion, with the high-tension sides connected in 
delta, an undesirable pressure of 220 times V3. 
or 381 volts, is obtained. Full-load secondary 
current corresponding to this voltage is only 22.7 


divided by V3, or 13.1 amperes. In view of 
these conditions it is evident that both the high 
and low-pressure sides of the transformers should 
be connected in delta formation. In case of a 
breakdown in one transformer the remaining two 
may be allowed to carry the load in open delta 
connection, but it must be remembered that each 
of these transformers will carry V3 times their 
normal load. 

Before starting to make the connections care 
should be taken to see that the transformers are 
properly marked.—A. G. T., East Orange. N. J. 
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NEW APPLIANCES 


Newly Developed and Improved Electrical and Mechanical Apparatus, Appliances, and Devices 


Motor-Operated Razor Sharpener. 


A machine for resharpening used 
safety-razor blades, embodying features 
not found in the usual type of machines 
for such service, has been developed by 
F. W. Cochrane, Los Angeles, Cal. 


Razor Sharpener With Four Sets of 
Rollers. 


The blades are moved laterally with 
reference to four sets of sharpening 
rollers. The first set of rollers is faced 
with felt, the second set is arranged as 
a honer, the third as a stroper, and the 
last set is faced with horsehide. These 
machines are made in sizes to accom- 
modate either 6 or 12 blades at a time. 
The motors used are made by the West- 
inghouse Electric & Manufacturing Co., 
Pittsburgh, Pa. 


Stone for Dressing a Working 
Commutator. 


The use of commutator stones, in- 
stead of sanding or turning commuta- 
tors, has grown quite rapidly. Large and 
small power companies, street and inter- 
urban railway companies, mining com- 
panies and industrial companies now 
recognize commutator stones as one of 
the essential parts of their equipment. 
Flat spots, high mica, high bars, ridges, 
or other rough spots can be removed 
quicker in many cases by the use of 
commutator stones than by other meth- 


Commutator Stone With Flat-lIron Handle. 


ods. The amount of copper removed is 
said to be much less than when the 
commutator is turned, and the stones 
can be used while the machine is carry- 
ing load. 

To meet the demand for this equip- 


Now. Being Placed on the Market 


ment, the Martindale Electric Co., 
Cleveland, O., has developed a set of 
special stones provided with suitable 
handles, a stone with a flat-iron handle 
being shown in the accompanying illus- 
tration. Other stones are made with 
long handles and with knob handles to 
meet the different types of service re- 
quirements. 

Stones are made in various grades 
and of both natural quarried material 
and artificially manufactured stone. The 
artificial stones are said to be more rapid, 
but are of a shorter life than the 
natural stones. Variation in fineness of 
the artificial stones makes them suitable 
for rough cutting, medium cutting, 
finishing, polishing or slip-ring cutting 
as desired. 


Connections for Portable Light- 
ing Equipment. 


In order to meet a growing demand 
for detachable lighting equipment in the 


¥ 


mae 
> 


j CALY 


Installing a Wall Bracket Without Use 
of Tools. 


home Cantelo White, New York City, 
has developed a system of receptacles, 
plates and plugs to be used in the wir- 
ing of houses and the hanging of 
fixtures. The slogan “Hang your fixture 
like a picture!” has been given some 
prominence by fixture manufacturers, 
and this new set of devices is intended 
as a practical application of the spirit 
of the slogan. With this device perfect- 
ed on a practical basis fixtures need be 
“fixtures” no longer. Electric chande- 
liers and wall lights may be moved 
from place to place as readily as an 
electric flatiron or other appliance. 


A new kind of plug with a new type 


of outlet to hold it are the essentials of 
the new device. The plug has curved 
blades, instead of the ordinary straight 
ones, and may be easily attached to any 
fixture. The outlet looks much like the 
usual baseboard plate, having two par- 


allel slots in a rounded triangular cen- 
ter. When the plug is inserted in the 
outlet with the curved blades pointing 
upwards it forms the electrical and 
mechanical connections at the same time, 
and is strong enough to hold the heav- 
iest household fixture. The outlet also 


Front and Back Views of Ceiling Outlet. 


will accommodate the standard parallel- 
blade plugs used with cord connections. 

Wall plugs of two types are made. 
For the smaller wall fixtures the plug 
is mechanically attached to the fixture 
bracket, and the latter is installed by 
simply sliding the prongs into the re- 
ceptacle slots until the bracket is flush 
with the wall. For the more elaborate 
wall fixtures the prong plug is not at- 
tached rigidly to the fixture itself. In 
this case the wall fixture is hooked over 
the plug after it has been inserted in 
the wall receptacle. In wiring the plug 
to the light slack enough is left to allow 
the fixture to be readily hooked and un- 
hooked with the plug in position. The: 
ceiling outlet is provided with a brass 
flush plate. 

With this new method of fixture in- 
stallation outlets may be situated in the 
many various places in a room where 
lights might be needed. Generally more 


Hanging a Suspended Chandelier With- 
out Use of Tools. 


outlets would be installed than are 
needed under ordinary lighting circum- 
stances. Thus, when a householder de- 
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sires to shift a light from one part of 
the wall to another, or install it in an- 
other room, all he has to do is lift the 
fixture from the outlet at the old loca- 


Wall-Type Plugs for Attachment of 
Brackets. 
tion and plug it into another outlet 


wherever desired. 

This new device is especially adapt- 
able to use in hospitals and similar in- 
stitutions. It does away with the limi- 
tations of fixed lights, the inconvenience 
of lengthy electric cords, the trouble and 


ment. 


expense of wiring whenever lights dre 
moved, and it facilitates the shifting of 
a light to suit the need of a patient, doc- 
tor or nurse. The device will be made 
by a number of manufacturers and will 
be on the market early in 1921. 


Varnishes for Protection and 
Insulation. 


A complete line of insulating varn- 
ishes and japans of various sorts, suit- 
able for different applications in- either 
the manufacture or upkeep of electrical 
apparatus, including the impregnation of 
coils wound with untreated fibrous ma- 
terials such as tapes, yarns, etc., has 
been placed on the market by the Gen- 
eral Electric Co., Schenectady, N. Y. 

The varnishes are divided into two 
general classes known as black varn- 
ishes and yellow, or clear, varnishes. 
The former are made by compounding 
drying oils and asphaltic materials, pro- 
ducing a varnish of maximum insula- 
tion value, flexibility, and moisture re- 
sistance. Black varnishes may be fur- 
ther subdivided into two classes as bak- 
ing and air drying varnishes. The latter 
are not ordinarily as durable, or flexible 
as the former because of the larger per- 
centage of drying ingredients contained 
in them. The insulation value, however, 
is the same for both. The facilities for 
proper application are the features 
which should determine the choice of 
varnish. 

The varnishes contained in the baking 
class are three in number, the first be- 
ing suitable for general use. It produces 
a firm, hard film which is not easily 
injured during the assembly of appar- 
atus, and has high dielectric strength, 
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moisture resistance, and endurance. 
Films of any degree of toughness may 
be obtained by varying the baking per- 
iod. It is adapted to use on all arma- 
ture and field coils which are given a 
baked finish. 

The second is a varnish which has a 
high gloss, being much used as a finish, 
and is particularly resistant to oils, even 
when immersed. The third is a plastic 
form which has high insulation resist- 
ance at high temperatures, and is perma- 
nent under prolonged heat and stress. 
It dries so as to produce a characteristic 
moistureproof glossy film, the degree 
of glossiness being directly proportional 
to the drying heat, and is adaptable to 
the manufacture of varnish fibers and 
papers. . 

The air-drying varnish is plastic, 
weatherproof and resistant to moisture, 
acid, or alkalies, and is suitable for 
finishing armature coils, compensators, 
motors and other apparatus which can- 
not be baked. It may also be used for 
a finish and rust preventive on metal 
parts. As a bonding material it has a 
better cementing value than shellac, as 
well as being a better insulator and 
having more heat resistance. It may 
be applied by either brushing, dipping or 
spraying. 

Yellow varnishes are made from dry- 
ing oils, which by oxidation produce 
hard films that resist abrasion, but are 
of less insulation and temperature-re- 
sisting power than the black. They are 
principally used where hardness of sur- 
face is the chief requisite. These 
varnishes are of two classes; first, a 
baking varnish which not only produces 
a film of high insulating qualities and 
flexibility, but will hold up under severe 
assembly and service conditions. It is 
especially adapted for insulating meter, 
transformers and regulator coils, being 
weather, water and oilproof and not af- 
fected by high temperatures. The sec- 
ond type is an air-drying variety suit- 
able for use on commutator rings and 


Armature About to be Dipped in Varnish. 


for general insulation finish and repair 
work where it is impractical to bake the 
varnish. 

Where a finished appearance is of 
prime importance, and only medium in- 
sulating qualities are desired, a third 
class of varnishes known as -japans are 
used. They are made by combining 
drying oils and asphaltums, being classi- 
fied according to the method of drying, 
whether by air or baking. Since the 
air-drying japans have a larger per- 
centage of drying ingredients they are 
not as flexible or durable as the baking 
variety. 

Insulating oils are classed with in- 
sulating varnishes owing to the sim- 
ilarity. The main difference is that they 
never contain any gum resins and are 
designed to give better life than clear 


Vol. 77—No. %⁄. 


insulating varnishes when subjected to 
heat. They are used in the preparation 
of sheet insulating materials such as 
oiled cotton, fibers, papers, etc. 


Rheostat for Charging Batteries 
From Farm-Lighting Plant. 


Users of farm-lighting equipment 
generally appreciate the importance of 
having simple charging rheostats of re- 
liable construction for ~ keeping their 
automobile batteries in good condition 


Battery-Charging Rheostat for Use on 
32-Volt Circuits. 


in. the spring and fall months. The 
charging rheostat shown in the illustra- 
tion is said to stand up exceptionally 
well even under severe conditions of 
service, and is easily installed and 
operated. The name plate bears the 
directions for charging. The rheostat 
is connected in one of the lines from 
the 32-volt generating set and in series 
with the battery to be charged. A dial 
plate underneath the operating handle 
is marked to indicate the proper setting 
for charging certain numbers of cells. 
The handle is moved until the arrow is 
at the proper point on the dial plate, 
after which the battery circuit is closed 
and the charge begins. For example, 
when the line on the rotating dial be- 
tween the lettering “6 cells, 12 volts” is 
in line with the arrow on the name 
plate, and the circuit is closed, charging 
will begin. For “3 cells, 6 volts” fur- 
ther turning of the knob brings the cor- 
responding line to the arrow point. An 
ammeter to measure the charging cur- 
rent is not necessary as the current 
will be of the proper value (approxi- 
mately 5 amperes) when the handle is in 
the right position. 

The rheostat is small and compact, be- 
ing about 6 ins. in diameter, and is 
readily mounted on any flat surface 
such as a switchboard or wall by means 
of three screws or bolts. The resistor 
wire is reflexed to provide for expan- 
sion, and is fastened to a special base 
of molded insulating material which will 
withstand a high temperature without 
cracking or chipping. The entire re- 
sistance element is covered with a spe- 
cial cement and sprinkled with sand 
which acts as a binding agent. This 
gives the rheostat a waterproof con- 
struction so that it may be used m 
moisture-laden places such as basements. 
The front of the rheostat is entirely 
inclosed in a ventilated pressed-stee! 
frame. This rheostat, made by the 
Cutler-Hammer Manufacturing Co. 
Milwaukee, provides a means of charg- 
ing small batteries from a 32-volt source 
of power 
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ACTIVITIES IN THE TRADE 


Business Developments, Sales Agencies, Trade Literature and Miscellaneous Items Concerning 
Electrical Manufacturers and Allied Business Interests 


Walstrum Armature Works, Bir- 
mingham, Ala., has increased its capi- 
tal from $10,000 to $25,000. 


Chattanooga Electrical Co., Main 
street, Chattanooga, Tenn., sustained 
a loss of $15,000 by fire Nov. 27. 


Virginia Electric & Machine Works, 
Charleston, W. Va., has increased its 
capital stock from $50,000 to $100,000. 


Lake Engineering Co., has an- 
nounced the removal of its offices to 
53 West Jackson boulevard, Chicago. 


American Insulator Co., New Free- 
dom, Pa., plans to erect a plant at 
Norwalk, Conn., which will employ 
500 people. 

Western Lighting Co., 292 Church 
street, New York City, manufacturer 
of electric lighting fixtures, sustained 
a loss by fire recently. 

Transportation Engineering Corp, 
Chicago, has issued a booklet descrip- 
tive of the “Wanamaker” coated elec- 
trodes for arc welding. 


Spray Electric Co., Inc., 144 East 
58th street, New York City, manu- 
facturer of electrical supplies, sus- 
tained a loss by fire last month. 


ReQua Electrical Supply Co., Ro- 
chester, N. Y.. manufacturer of elec- 
trical specialties, has increased its cap- 


ital from $50,000 to $100.000. 


Caldwell Electric Corp., Champaign. 
I., has issued in loose-leaf catalog 
form various folders descriptive of its 
line of electric lighting fixtures. 


F. W. Wakefield Brass Co., Ver- 
milion, O., has isued a leaflet on the 
Ivanhoe “Trojan” lighting unit with 
Wakefield “Red Spot” suspension. 


Erie Electrical Equipment Co., 620 
Elder street, Johnstown, Pa., plans to 
erect a foundry and factory for the 
manufacture of electrical apparatus. 


Betts & Betts, Inc., 511 West 42d 
street, New York City, manufacturer 
of electrical specialties, has increased 
its capital from $50,000 to $100,000. 


Canadian Metal Products Co., 
Guelph, Ont., has arranged with the 
Federal Electric Co., Chicago, for the 
manufacture of its washing machines. 


Empire Lamp & Brass Manufactur- 
ing Co., Chicago, has issued its cat- 
alog No. 60, illustrating and describ- 
ing the “Empire” line of portable 
lamps. 


Copper Clad Steel Co., Rankin, Pa., 
has issued a folder which describes 
and illustrates the process of “Copper- 
weld” manufacture and contains a 
comprehensive list of its uses. 


Capital Electric Co., Salt Lake City, 

tah, is now located in its new quar- 
ters which occupy 42.000 sq. ft. of 
floor space, utilized for showroom, 
warehouse and office purposes. 


Canada Wire & Cable Co., Leaside, 
Ont., has bought the buildings erect- 
ed by the United States Government 
for a munition plant in that city, and 
will use them in connection with its 
present operations. 


Wagner Electric Co., Portland, Ore., 
plans to open a motor and equipment 
service station at 327 Flanders street. 


Mutual Electric & Machine Co., 
Wheeling, W. Va., has increased its 
capital stock from $100,000 to $500,- 
000. 


Modern Electric Equipment Co.. 
Bridgeport, Conn., has removed its 
plant from 249 State street to new 
quarters at 1110 Broad street, where 
increased facilities are provided. 

Hygrade Lighting Fixture Corp., 
Brooklyn, N. Y., manufacturer of elec- 
tric fixtures, has filed notice of in- 
crease in capital from $10,000 to $50,- 
600 for proposed general expansion. 


Youngstown Sheet & Tube Co. 
Youngstown, O., has distributed a 
1921 calendar containing 12 two-color 
illustrations showing interesting proc- 
esses in the manufacture of iron and 
steel. 


Matthews Manufacturing Co., San- 
dusky, O., manufacturer of isolated 
electric lighting plants, plans to erect 
an addition to its factory at Monroe 
and King streets at an estimated cost 


of $75,000. 


Irvington Varnish & Insulator Co., 
Irvington, N. J., has announced that it 
has effected an adhesive paper tape 
with high mechanical and dielectric 
strength. This paper is used for 
taping coils and general repair work. 


Western Appliance Manufacturing 
Co., Seattle, Wash., plans to erect a 
one-story plant for the manufacture 
of an electrical appliance known as 
the Mercer ironing machine. C. M. 
Mefcer is secretary of the company, 
which has established headquarters 
in the Railway Exchange building, 
Seattle. 


Acheson Graphite Co., Niagara 
Falls, N. Y., has issued a 60-page 
booklet on electric furnaces, which 
covers descriptions furnished by the 
various manufacturers of electric fur- 
naces in the United States, Canada 
and Europe. It also includes the elec- 
tric heat-treating and annealing fur- 
naces now on the market for high 
temperature work. At the end of the 
booklet the different types of electric 
furnaces described are listed. 


Novelty Electric Sign Co., 165 Eddy 
street, San Francisco, has leased a 
one-story and basement building at 
435 Turk street for extensions to its 
electric sign manufacturing business. 


Bieadon-Dun Co., Chicago, has is- 
sued literature covering a plan to help — 
the dealer sell “Violetta” electric out- 
fits. The company is also distributing 
two pamphlets explaining the uses of 
violet rays in treating various human 
ailments. 


J. H. Bunnell & Co., 32 Park place, 
New York City, has issued catalog 
No. 28 containing descriptions and il- 
lustrations of its telegraphic and other 
electrical apparatus, together with de- 
tailed and extensive lists of supplies 
and tools. 


Electrical Engineers Equipment Co., 
35 South Desplaines street, Chicago, 
manufacturer of line and station equip- 
ment, has issued a folder on its heavy 
duty insulating supports designed to 
carry rectangular copper bars in the 
form of a hollow square or in a man- 
ner which approximates copper tube 
conditions. ; 


Imperial Electric Co., 58 Temper- 
ance street, Toronto, Can., has an- 
nounced that it has taken over the 
business formerly carried on by 
Brooks & Kearns, electrical brokers, 
125 Simcoe street, Toronto. The 
company will specialize in tungsten, 
nitrogen and other types of incan- 
descent lamps, and will also deal in 
standard electrical appliances and ac- 
cessories. 

White Lily Manufacturing Co. 
Davenport, Ia., manufacturer of the 
dolly and cylinder type washing ma- 
chines for hand, gas engine and elec- 
tric power, has recently erected a plant 
to increase production of the “White 
Lily De Luxe” full cabinet washer. 
The new factory covers over 60,000 
sq. ft. of floor space and is built on 
the latest improved models, with 
sawed-tooth roof. The engraving 
shows the offices at the right, the 
club rooms in the center and the ga- 
rage and factory office on the extreme 
left. The departments are so arranged 
that raw material enters in at the re- 
ceiving room, goes through the ma- 
chine shop, tin shop, assembly de- 
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partment, finishing room, and finally 
through the shipping room, where it is 
loaded directly into the freight car. 


Bower & Bartlett Co., Baltimore, 
manufacturer of washing machines, 
has leased property at 1201 South 
Sharp street for a manufacturing 
plant. 


Bemis Co., 139 North Clark street, 
Chicago, has announced that it is pre- 
pared to give engineering and account- 
ing service on public utility and indus- 
trial valuations and appraisals, as well 
as general engincering service. 


Yates & Johnson Manufacturing Co., 
Chippewa Falis, Wis., manufacturer 
of  electro-penerating units, has 
changed its name to the Northlite 
Manufacturing Co. and increased its 
capital from $25,000 to $100,000, for 
expansion. 

American Cement Products Co., 
3248 Long Beach avenue, Los Ange- 
les, Cal., has issued a catalog illustrat- 
ing and describing ‘‘Marbelite” rein- 
forced concrete lighting standards 
manufactured by the company for 
street and other public and private 
uses. 

Ilg Electric Ventilating Co., Chi- 
cago, manufacturer of self-cooled mo- 
tor propeller fans, blowers, exhaus- 
ters, automatic shutters and air-condi- 
tioning apparatus, has issued a sales- 
plan book for the dealer under the 
title of “New Roads to Steady Prof- 
its,’ which sets forth the opportuni- 
ties offered for the sale of Ilg ventilat- 
ing equipment. 

George Cutter Works of Westing- 
house Electric & Manufacturing Co., 
South Bend, Ind., has issued bulletin 
7-A-C-1 describing its new locomo- 
tive headlights for 23 to 94-watt lamps 
recently placed upon the market. 
Among the features outlined in the 
bulletin are the cast-iron construc- 
tion, gas-proof cover, spring suspen- 
sion of the lamp and cast-iron hous- 
ing for the resistance unit. 


Cushman Electric Co., Concord, N. 
H., illustrates and describes in a 32- 
page booklet its line of variable speed 
motors and motor drives for indus- 
trial and other purposes. The drives 
are designed to form an inseparable 
part of the tools to be driven and are 
placed in the position formerly occu- 
pied by the belt drive. The company 
as also issued a booklet covering 
linotype motors of the “Cushman” 
patented offset type. 


Safety Car Heating & Lighting Co., 
206 Erie street, Jersey City, N. J.. 
manufacturer of railway car-lighting 
equipment, has completed the removal 
of its plant to its new works at New 
Haven, Conn., comprising a number 
of buildings formerly occupied by 
the Marlin-Rockwell Corp. The lamp 
and mantle department is still being 
opcrated at the Jersey City works, 
and will not be removed to the new 
location until the spring of the com- 
ing year, when suitable quarters will 
be arranged for occupancy under in- 
creased output. 

Dodge Sales & Engineering Co., 
Mishawaka, Ind., has published a cat- 
alog on its standardized elevators and 
conveyors, which includes tables giv- 
ing maximum conditions for the dif- 
ferent carrying parts. A feature of 
the catalog is the simple manner in 
which designs involving gearing are 
worked out, whereby data, whether 
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for a ‘conveyor, elevator or other 
speed reduction, can be obtained from 
the tables. 


Virazone Co., Detroit, has issued a 
folder illustrating and describing its 
“Virazone” violet ray-ozone electrical 
device for treating human ailments 
and for other purposes. This instru- 
ment is claimed by the manufacturer 
to transform ordinary electric current 
into violet rays and ozone. The de- 
vice can be attached to any electric 
light fixture. 


Robbins & Myers Co., Springfield, 
O., has issued an illustrated booklet 
entitled, “Putting Your Fans on the 
Proht Side of the Counter,” which has 
been compiled for the benefit of the 
dealer, containing suggestions for 
dealer-advertising and window display 
in connection with “R. & M.” fans. 
In a publication designated “Domestic 
Catalog No. 1153,” the company sets 
forth the features of the design and 
construction of its electric fans for 


alternating and direct-current circuits- 


of the non-oscillating, oscillating, ceil- 
ing and ventilating types. 


Westinghouse Electric & Manufac- 
turing Co., East Pittsburgh, Pa., in 
order that engineering students of the 
University of Pittsburgh and the 
Carnegie Institute of Technology may 
be able to gain practical knowledge 
regarding the production and testing 
of electrical apparatus, and at the 
same time earn extra money, has ini- 
tiated a part-time employment plan. 
For the most part the employment 
consists of storekeeping, which allows 
the students to become familiar with 
the size and character of the differ- 
ent kinds of electrical apparatus. 


Western Electric Co. has estab- 
lished a factory at 1601 Glenwood ave- 
nue, Philadelphia, for the manufacture 
of electrical precision products for 
measuring the most minute currents. 
The new instrument shop occupies a 
four-story building containing about 
60,000 sq. ft. of floor space. The per- 
sonnel will consist of about 900 em- 
ployes. D. A. Wallace, formerly chief 
draughtsman at the Chicago factory, 
is assistant superintendent of the new 
shop, stationed at Philadelphia, while 
F. W. Willard, the new plant’s super- 
intendent, will continue to be located 
at the Hawthorne works. 


Metropolitan Electrical Supply 

. New York City, manufacturer 
and jobber of electrical supplies, light- 
ing fixtures and glassware, is now 
located in its new five-story building 
at 41 West 36th street. The main 
floor is used as a salesroom and for 
the display of lighting fixtures. 
basement and fourth floor are set 
aside for stock rooms, the assembling 
of fixtures being done on the top 
floor. A simple arrangement to ex- 
pedite service and save labor is the 
operation of a dumbwaiter between 
the basement stock rooms and the 
sales floor. 


Erner Electric Co., Cleveland, elec- 
trical supply jobber, entertained the 
Cleveland Woman's Advertising Club 
Nov. 9 at an electrically-cooked din- 
ner. George S. Milner, general man- 
ager, spoke on the value of electrical 
household appliances as labor-savers, 
and Frank B. Rae, Jr., gave a talk on 
the opportunity for the advertising 
woman in this field. The manufac- 
turer's problem of overcoming wom- 
an’s natural ‘aversion towards ma- 
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chinery, and the fact that this difi- 
culty 1s overcome by advertising the 
appliances from the woman’s point of 
view, were features of both talks. 


General Electric Co., Schenectady, 
N. Y., has plans under way for the 
erection of a manufacturing plant 
on Elmwood avenue, between 68th 
and 70th streets, Philadelphia. The 
works will consist of a main six-story 
building, 80 by 600 ft., to cost about 
$500,000 with machinery. The plant 
will be devoted principally to the man- 
ufacture of switchboards and kindred 
apparatus. 


Cooper Hewitt Electric Co., Ho- 
boken, N. J., has issued technical bul- 
letin No. 102 by L. J. Buttolph, of the 
engineering department, on the Coop- 
er Hewitt quartz lamp and ultra-vi- 
olet light. This bulletin treats briefly 
of a large subject, but is particularly 
valuable on the points covering the 
importance of the mercury arc in 
quartz as a source of ultra-violet 
light, and the bibliography given on 
previous publications on this subject. 
The company has also issued bulletin 
No. 86 on the Cooper Hewitt quartz 
lamp laboratory outfit. 


Cutler-Hammer Manufacturing Co., 
Milwaukee, in a leaflet known as pub- 
lication 862, entitled, “Electric Heat- 
ing of Air,” illustrates and describes 
the C-H convector type of electric air 
heaters. The leaflet also tells briefly 
the advantages of electric heat over 
other forms of heating and gives 
thumb rules which enable the customer 
to closely estimate the number or size 
of heaters required for any particular 
installation. The C-H convector type 
of air heater consists of several of the 
widely known C-H space heaters 
mounted horizontally between cast- 
iron end plates and completely in- 
closed in a protecting screen of per- 
forated sheet metal, so that nothing 
inflammable can touch the heaters or 
any live parts. The heaters are made 
in eight different capacities ranging 
from 1 to 5 kw. for standard commer- 
cial voltages, and all except the smal- 
lest and largest sizes are designed for 
three different heats. 


Electric Furnace Co., Alliance, O., 
has announced that it has recently 
shipped two 105-kw. Baily units to 
Norway, where they will be used to 
melt zinc and aluminum. Complete 
rolling-mill  brass-melting furnaces, 
designed for pouring the metal di- 
rectly into the molds, have been 
shipped to the Amsinck Corp. of Mex- 
ico, Mitsui & Co. of Japan and Allen 
Everett, Ltd., of England. In addi- 
tion to these units, Baily electric fur- 
naces have recently been installed in 
three Canadian plants, the Dominion 
Steel Products Co., Brantford, Ont.: 
the Monarch Metals Co., Hamilton. 
Ont., and the Union Screen Plate 
Co., Lennoxville, Que. An automatic 
heat-treating set is being installed by 
the Electric Furnace Co. at the new 
plant of the C. H. Willys Co., Marys- 
ville, Mich. The set is designed to 
treat automobile parts and consists of 
a 200-kw. hardening furnace, a motor- 
operated quench and a 200-kw. draw- 
ing furnace. A 200-kw. Baily anneal- 
ing furnace is being installed at the 
Springfield plant of the Ohio Steel 
Foundries Co., and a similar outht. 
but with a 300-kw. electrical capacity. 
has been ordered for export to Nor- 
way. 
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BUSINESS OPPORTUNITIES 


News of Electrical Construction Projects in All Parts of the Country, Proposals Invited, Foreign 
Trade Openings and New Companies 


EASTERN STATES. 


Old Town, Me.—The Bangor Rail- 
way & Lighting Co., Bangor, has 
completed plans for extensions and 
improvements to its substation and 
electrically operated pumping station 
at Old Town, to cost about $17,000. 


Manchester, N. H.—The Manches- 
ter Traction, Light & Power Co. has 
increased its capital from $3,864,000 
to $4,250,000. The proceeds will be 
used for new construction and gen- 
eral financing. 


Rutland, Vt.—The Vermont Hydro- 
Electric Corp. is making a connection 
with its 13,000-volt transmission sys- 
tem at its new Glenn power plant, ty- 
ing in the high-tenston lines for im- 
proved service at Rutland and vicin- 
ity. A higher water head is being de- 
veloped at the Glenn plant. The 
Springfield, Vt., substation has been 
improved to be automatic in operation. 
All load-dispatching work is now be- 
ing handled from the company substa- 
tion on Cleveland avenue. Other im- 
provements are under way for in- 
creased service. 


Boston, Mass.—The Boston Elevat- 
ed Railway Co., Massachusetts ave- 
nue, has filed a petition with the state 
legislature for permission to expend 
$4,421,000 for the erection of an elec- 
tric generating station and repair 
shops. The power plant will be used 
for increased service, and with equip- 
ment for other features of operation, 
is estimated to cost $1,421,000. The 
new shops will be located at Everett, 
Mass., and will be equipped with elec- 
trical and mechanical apparatus for all 
features of repair and construction 
work. The different buildings with 
machinery will cost about $3,000,000. 
Plans are now being prepared by 
Dwight P. Robinson & Co., engineers, 
125 East Forty-sixth street, New 
York. 


Cambridge, Mass.—The Charles A. 
Cook Co., 16 Osborn street, will make 
extensions and improvements in its 
power house. In connection with a 
one-story plant extension to be erect- 
ed, the work will cost about $30,000. 


Charlestown, Mass.—The Charles- 
town Gas & Electric Co. has awarded 
a contract to the William M. Bailey 
Co., 88 Broad street, Boston, for the 
erection of a one-story and basement 
substation, 36 by 53 ft. 


Fall River, Mass.—The Fall River 
Gas & Electric Co. has been granted 
permission by the state department of 
public utilities to issue new capital 
stock to an amount of: $700,000, the 
proceeds to be used for extensions 
and betterments in plant and system. 


Brooklyn, N. Y.—The Kings Coun- 
ty Lighting Co., New Utrecht avenue, 
has completed plans for the erection 
of a generating plant at 5402 Ist ave- 
nue, to cost about $25,000. Ralph Els- 
man is president. 


Buffalo, N. Y.—Millard F. Bowen, 
Buffalo, and associates are planning 


the construction of a _ high-tension 
electric system extending from a 
point on Lake Erie, near Buffalo, to 
Olcott, and following Lake Ontario 
to Pulaski. Later it is proposed to ex- 
tend the system to the vicinity of 
Lake Oneida. Application has been 
made to the Federal Power Commis- 
sion, Washington, and to the local 
board of supervisors. 


Esopus, N. Y.—The Kingston Gas 
& Electric Co. of Kingston, has peti- 
tioned the New York State Public 
Service Commission to construct an 
extension to the power plant in Es- 
opus. 


Gowanda, N. Y.—The Iroquois Util- 
ities Corporation, City Bank buijding, 
Syracuse, has completed plans for the 
erection of its proposed electric gen- 
erating station at Gowanda. Permis- 
sion for the construction was recently 
granted by the public service commis- 
sion. B. H. Shepard is president. 


Lewiston, N. Y.—The Niagara Pow- 
er & Development Co. has filed notice 
of increase in capital from $50,000 to 
$375,000 for proposed expansion. 


New York, N. Y.—The New York 
Edison Co., 15 Duane street, has ac- 
quired property at 224-26 East 52nd 
street and 227 East 5lst street; it is 
said that the site will be used for a 
substation. 


North Tonawanda, N. Y.—The 
board of aldermen is negotiating with 
the Tonawanda Power Co. for the in- 
stallation of a number of ornamental 
street lamps in the vicinity of the 
state bascule bridge over Tonawanda 
creek. The conference also covers the 
installation of street lamps in dif- 
ferent parts of the city, and the ex- 
tension of the company’s system along 
Ruie road, to service the residents of 
this section. Improvements are under 
way in the local fire alarm system, to 
include the erection of a number of 
new standards in important parts of 
the business section. 


Poughkeepsie, N. Y.—The Central 
Hudson Gas & Electric Co. has filed 


notice of increase in capital from 
$2,600,000 to $3.500,000 for general 
expansion. 


Troy, N. Y.—AlIl bids for the pro- 
posed hydroelectric power plant to be 
constructed on Green Island, near 
Troy, by the Ford Motor Car Co., 
Detroit, Mich., will be taken through 
Stone & Webster, Inc., 147 Milk 
street, Boston, engineer for the proj- 
ect. Plans have been prepared and it 
is understood that bids will be asked 
at an early date. The station will be 
used for the operation of the com- 
pany’s new tractor plant in this sec- 
tion. 


Watertown, N. Y.—Work on the 
construction of a dam for the pro- 
posed municipal hydroelectric power 
plant has been inaugurated. Plans 


-are nearing completion for the station, 


and exact character of equipment in- 
stallation will be determined at an 


, a -æ 


early date. The structure will be 
about 45 by 170 ft. Paul B. Sutton is 
consulting engineer for the project. 


Allendale, N. J.—The board of pub- 
lic utility commissioners has granted 
permission to the Rockland Electric 
Co. to advance its base rate for elec- 
trical energy from 13 to 15.5 cents per 
kw-hr., effective Dec. 1. In its peti- 
tion the company set forth that the 
increased revenue was necessary for 
proper operation, as well as proposed 
and necessary betterments. The com- 
pany is afhliated with the Rockland 
Light & Power Co., New York, and 
furnishes service at Allendale, Ram- 
sey and vicinity. 


Newark, N. J.—The local chawiber 
of commerce has retained counsel in 
an effort to prove the proceedings up 
to the present time regarding a mu- 
nicipal electric power plant as illegal. 
The project was voted by citizens at 
the last election. The action will be 
heard in the supreme court. For 
some months past, since the project 
was inaugurated, the chamber of 
commerce has been opposed to the 
enterprise. The city commission is in 
favor of the plan, and will contest the 
forthcoming action. Preliminary plans 
for the plant, to be operated in con- 
junction with the city waterworks at 
the Pequannock watershed, are now 
under way. The plant will cost in ex- 
cess of $8,000,000. Director Raymond, 
department of streets and public im- 
provements, is in charge. 


Perth Amboy, N. J.—The board of 
aldermen is considering the installa- 
tion of a white-way street-lighting sys- 
tem on Madison avenue in the busi- 
ness section. Property owners are 
negotiating with the city for the im- 
provement. 


Harrisburg, Pa.—The City Council 
has arranged for the installation of a 
number of new lighting standards in 
North 3rd street. Commissioner S. F. 
Hassler is in charge. 


Hazleton, Pa. — The Pennsylvania 
Power & Light Co., is planning the 
operation of its new power plant at 
Hauto early in 1922. Throughout the 
coming year work will be pushed on 
the project, which forms an extension 
to the present plant at this location. 
The station with machinery is estimat- 
ed to cost close to $3,000,000. It is 
said that when the generating station 
is ready for service the Wilkes-Barre 
& Hazleton railways will discontinue 
the operation of its present plant and 
purchase power for the operation of 
its traction line. 

Jeanette, Pa.—Fire. -Dec. 1, de- 
stroyed a portion of the plant of the 
American Window Glass Co., includ- 
ing power equipment, with Toss re- 
ported at about $10,000. i 


Philadelphia, Pa.—The Public Ser- 
vice Commission has ordered the Phil- 
adelphia Suburban Gas & Electric Co. 
to make extensions and betterments in 
its plant and system. The company 
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is permitted to retain present rates 
for service, operative since Oct. 15, 
1919, until June 1, 1921, when an in- 
vestigation and appraisal of the com- 
pany’s property will have been com- 
pleted, allowing the commission to 
make a final determination. 


Reading, Pa.—The city council is 
planning the installation of an elec- 
trically operated water purification 
system, to cost about $600,000. Emil 
L. Neubling is city water engineer. 


Baltimore, Md.—Electrical and me- 
chanical hoisting and conveying ma- 
chinery, traveling cranes, etc., will be 
installed by the department of public 
works at the new piers and docks to 
be constructed by the city. The city 
council has approved a bond issue of 
$2,700,000 for securing sites and other 
incidental work, and $10,000,000 for 
the construction and equipment. 


Cambridge, Md. — The Eastern 
Shore Gas & Electric Co. has made 
application to the public service com- 
mission for permission to increase its 
capital stock by $408,500, the proceeds 
to be used in part for proposed ex- 
tensions and improvements in its elec- 
tric power plants and system. 


Frederick, Md. — The Frederick 
Electric Railway Co. has tendered a 
proposition for the purchase of the 
plant and system of the Antietam Gas, 
Electric Light & Power Co., Antietam, 
Md. The latter company has been 
having difficulty in developing suff- 
cient power for local requirements, 
and has been negotiating for the pur- 
chase of power from neighboring util- 
ities. The proposition for purchase 
is before the public service commis- 
sion. 

Washington, D. C.—The Capital 
Traction Co. has presented a propo- 
sjtion to the Public Utilities Commis- 
sion for the construction of a new 
traction line to serve the northwest 
districts. The line will be laid on Fif- 
teenth street, Vermont avenue, Madi- 
son place and Pennsylvania avenue, 
and with electric equipment is esti- 
mated to cost about $1,000,000. John 
H. Hanna is vice-president and gen- 
eral manager. 


Washington, D. C.—Proposals_ will 
be opened Dec. 22 in the supervising 
architect’s office of the Treasury De- 
partment for separation of the sani- 
tary from the storm water drainage 
system and for permanent light and 
power feeders at the United States 
auditor’s building, out-buildings, etc. 


Washington, D. C.—The Potomac 
Electric Power Co. has plans under 
way for the erection of an electric gen- 
erating station. It is proposed to in- 
augurate construction in 1921 and to 
have the plant ready for service in 
1922. William F. Ham is president 


Charlestown, W. Va.—The North- 
ern Virginia Power Co. is planning to 
inaugurate operations at its new 
steam-electric power plant, now in 
course of construction in this district, 
early in January. Final work is now 
under way by the Sanderson & Por- 
ter Co., New York, in charge of con- 
struction. Connection with the new 
plant will be made at one of the sta- 
tions of the Hagerstown & Frederick 
Railway Co., at Millville, and a new 
transmission line constructed for this 
purpose. 


Kingwood, W. Va.—The Carleton 
Mining & Power Co., is planning the 
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erection of an electric power plant 
at its properties. 


Morganton, N. C.—The Catawba 
Valley Light & Power Co., care H. L. 
Millner, has applied for preliminary 
permit from the Federal Power Com- 
mission to construct dam, conduit, 
power house and transmission lines 
on Wilson creek, Caldwell county, 
North Carolina. 


Mortimer, N. C.—The United Mills 
Co., Hickory, N. C., is planning the 
erection of a hydroelectric power 
plant at Mortimer. A_ distributing 
system will also be constructed for 
local light and power service. H. J. 
Holbrook is secretary. 


NORTH CENTRAL STATES. 


Burton, O.—The Burton Public 
Service Co. has been given authority 
to issue common capital stock in the 
sum of $8200, the proceeds to be used 
in the construction of transmission 
lines from Middlefield to Burton, O., 
and to improve the distribution sys- 
tem in Burton. 


Marion, O.—The Columbus Dela- 
ware & Marion Electric Co. has been 
authorized to issue $200,000 in capital 
stock; such stock to be sold for not 
less than 70 per cent of the par value 
thereof and proceeds to be used to- 
wards providing additions, extensions 
and improvements. 


Georgetown, Ind.—Millon Bros. of 
Lake Cicott, have purchased the mill 
here for the purpose of utilizing the 
power at the dam to generate elec- 
tricity. 

Atlanta, Ill—The Atlanta Electric 
Light and Power Co. has filed a peti- 
tion with the Illinois Public Utilities 
Commission for permission to issue 
notes to the amount of $10,000. 


Chicago, Ill.—The Sanitary District 
of Chicago, 900 Harper building, plans 
to erect a power house at 128-168 East 
125th street, at an estimated cost of 
$530,000 


Marion, Ill.—J. M. Lines, contrac- 
tor, has been awarded a contract for 
the erection of a “white way” street- 
lighting system. 

Fond Du Lac, Wis.—The Great 
Northern Power Co., of which W. N. 
Ryerson is manager, is preparing 
plans for a power plant and dam of 
about 50,000-hp. on the St. Louis 
river, 1.75 miles above the concrete 
bridge. The cost 1s estimated at 
$1,500,000. 


Janesville, Wis.—The Wisconsin 
River Power Co. has applied for a 
franchise to extend its transmission 
lines throughout the city. 

Two Rivers, Wis.—The city council 
will have street lamps tnstalled on in- 
tersection of 18th and Garfield streets: 
20th and Garfield streets; 18th and 
Lincoln streets; 2lst and Lincoln 
streets; 22nd and Monroe avenue, and 
25th and west River street. Arthur 
Zander, city clerk, is in charge. 


Duluth, Minn.—The Great Northern 
Power Co. is making plans for the 
construction of a power plant on the 
St. Louis river to cost $2,000,000. A 
new dam and plant will be built about 
1.75 miles above the new concrete 
bridge at Fond du Lac and about two 
miles below the company’s present 
plant at Thompson. 


Cedar Rapids, Ia.—The city will im- 
prove its street-lighting system by in- 


tion, 
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stalling tungsten lamps from K ave- 
nue west, north of Penn avenue and 
from River to Eleventh street. 


Davenport, Ia. — The city is con- 
templating installing lights on Com- 
modore and Concord streets; Arling- 
ton and Columbia avenues, and Cary 
avenue and Laurel street. L. W. 
Christensen is city clerk. 

Keokuk, Ia.—The Mississippi River 
Power Co. has plans for installing a 
transmission line from the power dam 
to Ft. Madison, 21 miles, to operate at 
30,000 volts. 


Peru, Neb.—Bonds in the sum of 
$10,000 have been voted for the pur- 
pose of purchasing and improving the 
local electric light and power plant. 
The city clerk is in charge. 


Randolph, Neb.—Bonds in the sum 
of $18,000 have been voted for electric 
light improvements. Ray J. Kirk is 
city clerk. 


SOUTH CENTRAL STATES. 


Taylorville, Ky.—The city council 
has plans under way for the erection 
of a municipal electric power plant. 


McAlester, Okla.—The officials of 
the Pittsburgh County Railway Co. 
operating the local and interurban 
lines out of this city to Krebs, Hailey- 
ville and Hartshorne, announce that it 
is contemplated to extend the inter- 
urban lines from their present term- 
inus to Ft. Smith, Ark. 


Amarillo, Tex.—T. B. Slaughter 
and associates are organizing a com- 
pany to construct a hydroelectric 
generating plant in the Palo Duro 
Canyon district, about 20 miles from 
this city. With dam and power sta- 
tion construction, including electrical 
machinery, the project is estimated 
to cost close to $1,000,000. The loca! 
municipal authorities are interested in 
the enterprise. 


El Paso, Tex.—The El Paso Elec- 
tric Railway Co., 1s arranging for an 
expenditure of over $1,000,000 for ex- 
tensions and betterments in its plant 
and system. An addition will be con- 
structed to the local generating sta- 
with installation to include a 
7500-kw. turbine, estimated to cost 
$785,000, with auxiliary operating 
cquipment; new switches and other 
apparatus in the switchboard depart- 
ment to cost $10,000; additional trans- 
formers to cost $30,000, and other 
work. A new short line will be con- 
structed for greater power supply to 
cost about $60,000. A number of new 
cars will be purchased, and improve- 
ments made in the traction lines. 


Hallettsville, Tex. — The lighting 
committee of the town council is plan- 
ning the installation of new engine 
equipment and auxiliary apparatus at 
the municipal lighting plant, to cost 
about $20,000. Bonds have been 
voted. | 


WESTERN STATES. 


Cody, Wyo.—L. R. Ewart, president 
of the Home Colony, (an association 
of citizens) has made application to 
the Federal Power Commission for a 
license to construct a small dam, 400- 
ft. conduit and small power house on 
Kitty creek, Park county, Wyoming. 
tor community use. 

Spokane, Wash.—The Flathead Val- 
lev Electric Co., Old National Bank 
building, plans to construct power 
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house and transmission lines on the 
Flathead river at the lake outlet, Flat- 
head county, Montana, for public util- 
ity purposes. 

Hoquiam, Wash.—The city will in- 
stall a boulevard lighting system in 
the business section. 


Vancouver, Wash.—An application 
for a permit to construct a power 
house, reservoir, etc., at Toutle river 
and Spirit lake has been made by the 
Spirit Lake railway. Joseph Roane, 
110 East Twelfth street, is president. 


Jefferson, Ore.—J. H. Cunningham. 
consulting engineer, Portland, is mak- 
ing preliminary plans and estiinates 
for a proposed hydroelectric plant on 
Santiam river at this place, to develop 


about 1500 hp. 


Salem, Ore—The Klamath Mead- 
ows Co. of Ft. Klamath has applied 
to Percy A. Dupper for permission to 
appropriate 70 sec. ft. of water from 
Anna creek for the development of 
pone The cost is estimated at $50,- 


Scio, Ore.—The installation of a 
50-kw. hydroelectric plant has been 
completed. This involved the build- 
ing of a rubble concrete dam on 
Thomas creek, nine miles east of. Scio, 
the construction of ditch, flume and a 
30-in. wood-stave penstock, and the 
installation of a 100-hp. Smith water 
turbine, which operates under a 53-ft. 
head, driving a General Electric gen- 
erator. Energy is transmitted to the 
town over a 6600-volt line. J. H. 
Cunningham, Portland, was engineer 
for the municipality. 


El Centro, Cal—An_ ornamental 
lighting system on Main street and on 
several other streets is being contem- 


plated. 

Fresno, Cal. — The San Joaquin 
Light & Power Corp. has plans under 
way to construct a power house, 
transmission line, etc., on the San 
Joaquin river in Fresno and Madera 
counties, California. The company 
also contemplates the construction of 
dams, reservoirs, diversion conduits 
and a power house on the north fork 
of the Kings river, Fresno county, 
both projects being for public utility 
purposes. 


Los Angeles, Cal. — The Southern 
California Edison Co.. care G. C. 
Ward, Edison building, has applied to 
the Federal Power Commission for a 
preliminary permit to construct seven 
dams and reservoirs, six diversion 
dams, 12 conduits and five power 
houses at the headquarters of the 
San Joaquin river in Madera and 
Fresno counties, California, for pubile 
utility purposes. 

.Los Angeles, Cal—The department 
of public service, 603 Knickerbocker 
huilding, has plans under way to con- 
struct five dams and reservoius with 
tunnels and conduits leading to four 
houses on the South and Middle Forks 
and on Kings river, Fresno county. 


California. The project is designed 
for public utility purposes. 

Los Angeles, Cal_—The Southern 
California Edison Co. has applied to 


the Federal Power Commission for 
a license to construct a diversion dam 


and conduit leading from Horse 
creek into Salmon creek; also dam 
and storage reservoir on Salmon 


creek to regulate the flow of water 
to the company’s plants on the Kern 
river. 
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Los Angeles, Cal—G. J. Kuhrts, 
general manager of the city traction 
lines, has outlined plans for improve- 
ments to the supply of electrical 
power for operating the street rail- 
way system, and the building of two 
new substations, at an estimated cost 
of $100,000. Over $25,000 will be ex- 
pended for the installation of new 
feeder cable and other improvements 
to voltage conditions in various sec- 
tions of the city. 


Merced, Cal—The Merced Irriga- 
tion District (a municipality) has ap- 
plied to the Federal Power Commis- 
sion for a preliminary permit to con- 
struct a dam at Exchequer on the 
Merced river for irrigation and power 
purposes. 


San Benito, Cal_—The Coast Val- 
leys Gas & Electric Co., care Chick- 
ering & Gregory, 1232 Merchants 
Exchange building, San Francisco, 
plans to construct a transmission line 
in the vicinity of San Benito to pro- 
vide power for the quicksilver mines. 

San Diego, Cal.— Albert A. Samsen, 
master mechanic and electrical en- 
gineer, has advocated the development 
of 10,000-hp. along the city water svs- 
tem by utilizing the force of the water 
in city conduits. 


San Francisco, Cal.—The Utica 
Mining Co., 1128 Merchants Exchange 
building, has made application to the 
Federal Power Commission for a li- 
cense to carry out a power develop- 
ment project on the Stanislaus river. 


San Francisco, Cal—Frank B. Pat- 
tee. Samuel Bernhard and J. T. Ross, 
care Edward R. Solinsky, Call build- 
ing, have applied for a preliminary 
permit from the Federal Power Com- 
mission to construct a dam, reservoir, 
conduit, power house and 100-mile 
transmission line on the north fork 
of the Stanislaus river in Calaveras 
and Tuolumne counties, California. 


San Francisco, Cal—The Nevada- 
California Power Co., care W. L. 
Huber, First National Bank building, 
has applied for a license from the 
Federal Power Commission for two 
power plant projects in California for 
public utility purposes. 

Stockton, Cal—The Western States 
Gas & Electric Co. has applied to the 
Federal Power Commission for a li- 


-cense to construct conduit, power 
house and transmission line in the 
' Trinity National Forest, in Trinity 


and Humboldt counties, California.. 


CANADA. 


Carman, Man.—lIt has been voted 
to extend the hydroelectric power 
line to Carman. 

Montreal, Que.—The development 
of 240,000 hp. on the Quince river is 
being planned by the Riordan Pulp & 
Paper Co. 


INCORPORATIONS. 


East Orange, N. J.—Triangle Elec- 
tric Co. To operate a local electrical 
business. Incorporators: Harold and 
John Lang, 103 North 18th street. 


Providence, R. I.—Richardson Elec- 


tric Co. To operate a local electrical 
works. _Incorporators: Lloyd S. 
Richardson, 132 Pitman street, and 
others. 


Providence, R. I—Robbio Electric 
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Co., 195 Dean street. To operate a 
local electrical works. Incorporators: 
Anthony Robbio, 126% Arthur ave- 
nue, and others. 


Newark, N. J.—O’Brien Storage 
Battery Co. To operate a works at 87 
Halsey street. Incorporators: Da- 


vid F. O’Brien, 350 Belleville avenue, 
and others. 


--Milwaukee, Wis.—Sprecher Manu- 
facturing Co. Capital, $100,000. To 
manufacture lighting fixtures, etc. In- 
corporators: Peter W. Sprecher and 
others. 


Charlestown, W. Va.—Dixie Storage 
Battery Co. Capital, $100,000. Incor- 
porators: A. E. Hayes, Roy Penny- 
witt, Andrew Gardner and others. 


Chicago, Ill.—Inland Specialty Co. 
Capital, $25,000. To manufacture elec- 
trical and mechanical toys. Incor- 
porators: F. O. Singer, M. Spoland 
and N. L. Wellins, 1460 North Robey 
street, Chicago. 


East Chicago, Ind.—O. K. Giant 
Battery Corp. Capital, $10,000. To 
manufacture electric storage batteries. 
Incorporators: B. F. Stone, W. F. 
Speedy, E. E. Messick, E. W. Wickey 
and Leo McCormack. 

Milwaukee, Wis. — Lincoln Light 
Corp. Capital, $250,000. To manufac- 
ture generating equipment. Incor- 
porators: James Mahler, 219 28th 
street, Milwaukee, and others. 


FOREIGN TRADE. 


ADE on G separate sheet and tho 
file number given.] 

Electrical Accessories (34,013)—An 
engineering equipment company in 
Wales desires to purchase electrical 
accessories, such as conduit pipes, 
ceiling roses, cutouts, lamp holders, 
switches, fancy shades and porous 
pottery. Quotations should be given 

i. f. Welsh port. Reference. 

Electrical Appliances (34,044)—A 
firm of manufacturers’ agents in 
South Africa desires to secure an 
agency on a commission basis for the 
sale of electrical goods, such as heat- 
ing and cooking appliances, fans, 
lamps, wiring appliances and fittings. 

Electrical Equipment (34,045)—A 
company of commercial representa- 
tives in Mexico desires to secure ex- 
clusive agencies for the sale of elec- 
trical equipment, such as generators 
and supply parts. Quotations should 
be given c. i. f. Mexican ports, or 
f. o. b. American ports. Catalogs are 
requested. No reference offered. 

Electrical Supplies (34,029)—A 
commercial agent in Australia wishes 
to be placed in communication with 
manufacturers who desire representa- 
tion throughout that country for the 
sale of electrical, mechanical and rail- 
way supplies of all kinds. Reference. 


Electric Furnace (34,019)—A mer- 
chant in Mexico desires to purchase 
one electric furnace for fusing lime- 
stone for the manufacture of calcium 
carbide. Catalogs, prices and full in- 
formation are requested. Quotations 
should be given c. i. f. El Paso, Tex. 
Cash to be paid. _ Reference. 
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FINANCIAL NEWS 


Comment on the Financial Outlook in the Electrical Industry, New Securities, Reports of 
| Earnings, Dividends and Utility Stocks 


Allis-Chalmers Manufacturing Co. 


Reports for the nine months ended Sept. 
30, show net profits. $2,525,287; preferred 
and common dividends, $1,679,296; sur- 
plus, $845,991; previous surplus, $10,856,- 
007; total surplus, $11,701.998. The com- 
pany reported net profits for the six 
months ended June 30 last of $1,599,631. 
Deducting this amount from the total of 
$2,525,287 reported for the nine months 
will make the net profits for the third 
quarter of the year $925,656. This is con- 
siderably over the average quarterly 


Issue of Brooklyn Edison Gold Bonds 
Sold. 


The Guaranty Co. of New York and a 
syndicate offered Dec. 6 an issue of $5,- 
000,000 Brooklyn Edison Co. 20-year gen- 
eral mortgage series “D” 7% gold bonds 

: interest. to vield about 
7.25%. The bonds were sold and the 
books closed shortly after the sale opened. 
The increasing demand for Brooklyn Ed- 
ison service has necessitated the ex- 
penditure for additions, extensions and 
improvements from Oct. 1,81912, to Oct. 
31, 1920, of over $21,500,000. Against this 
additional investment only $13,000,000 nar 
value of securities have heretofore been 
issued. The proceeds of this issue will 
be used further to reimburse the com- 
pany for expenditures so made and to 
provide funds for additional similar ex- 
penditures. 


Offering of Niagara Falls Power Co. 
: Bonds. 


- Spencer. Trask & Co., E. H., Rollins & 
Sons, Chicago, and Schoellkopf, Hutton 
& Co., Buffalo, are offering an issue of 
$4.900,000 Niagara Falls Power Co. 30- 
year first and consolidation mortgage 
series AA 6% gold bonds, at 87.5 and in- 
terest, to yield over 7%. The Niagara 
Falls Power Co. owns and operates all 
the hydroelectric power plants on the 
American side of the Niagara river at 
Niagara Falls and controls the power 
plant on the Canadian side of the falls 
owned and operated by the Canadian 
Niagara Power Co. The present ag- 
gregate installed generating capacity of 
the four generating stations on the Amer- 
ican side of the falls is approximately 
373,500 hp. and the additional 112,500 hp. 
installed in the generating stations of the 
Canadian Niagara Power Co. brings the 
aggregate of the system plants up to 
186,900 hp. Plans have been perfected for 
a combined capacity of about 620,000 hp. 


Notes of New York Utility Offered to 
i Public. 


A new issue of $25,000,000 one year 8% 
notes of the Consolidated Gas Co. of 
New York was offered Dec. 6 by the Na- 
tional City Co. and associates at par. 
These notes are not only a direct obliga- 
tion but are secured by a pledge of $34.- 
000,000 par value of the capital stock of the 
New York Edison Co., on which present 
annual dividends exceed the amount re- 
quired for interest on the notes. 


Lighting Plant Bonds 
Public. 
The National City Co., New York City. 


Offered to 


is Offering an issue of $150,000 of 
Brigham City. Utah, 20-year electric 
ight 6% tonds, at 100 and interest. to 


vield 6%. These bonds are issued for the 
purpose of constructing a lighting plant. 


1920, 1919. 
September gross ..... $ 558,811 $ 382,572 
Net after taxes ..... 109,771 134,667 
Surplus after charges 41.933 69,721 
Twelve months’ gross 5.702.355 8.979, 222 
Net after taxes ..... 1,612,558 1,408,196 
Surplus after charges 826,606 639.387 


Virginia Railway & Power Co. 


1920. 1919, 
October gross ........ $ 990,504 $ 811,308 
Net earnings ......... 245,642 294,612 
Total income ........ 260,444 309,305 
Surplus after charges 14,833 70,353 
Four months’ gross .. 3,744,929 3,104,506 
Net earnings ...... +. 988,726 1,213,842 
Total income ........ 992,621 1,272,005 
Surplus after charges 216,026 349,277 
Utah Securities Corp. Subsidiaries. 
1920. 1919. 
October gross ........ $ 748,717 $ 640,704 
Net earnings ........ 355,196 317,746 
Twelve months’ gross 8,271,446 7,175,516 
Net earnings ......... 3,927,394 3,702,958 
Southern Utilities Co. 
1920. 1919. 
October «ross ........ $ 189,748 $ 173,380 
Net after taxes ...... 24,344 35,035 
Total income ........ 24,390 35,217 
Surplus after charges 6,190 18,769 
Twelve months’ gross 2,531,460 1,882,202 
Net after taxes ..... 63,198 193,812 
Total income ........ 464,252 194,992 
Surplus after charges 247,521 9,297 
Balance after preferred 
dividends .......... 247,225 9,297 
Consumers Power Co. 
1929. 1919. 
September gross ..... $1,209,032 $ 940 282 
Net after taxes .,.... 242,786 294,195 
Surplus after charges 65.069 158,796 
Twelve months’ gross.13.605,68&8 10,807,418 
Net after taxes ..... 4,172,727 3,933,465 
Surplus after charges 2,202,367 2,201,142 
Balance after preferred 
dividends .......... 1.427.902 1.431.476 


Northern States Power Co. 


1920. 1919. 
October gross earnings.$1,081,09% $ 97,840 
Net earnings ........ 376,231 354,752 
Twelve months ended 
Oct. 31: 
Gross earnings .......11,277,738 9.605 ,741 
Net earnings ........ 4.346,011 4,090,734 


Carolina Power & Light Co. 


1919. 
September gross ..... $ 135,215 $ 102.355 
Net after taxes ...... 30.932 25.446 
Total income ........ 68.408 61.750 
Surplus after charges 50.218 45.886 
Twelve months’ gross 1,523,605 1,153,407 
Net after taxes ..... 424,614 381.715 
Total income ........ 595,476 540.448 
Surplus after charges 392,147 349,912 
Balance after preferred 
dividends .......... £58,217 223, 90% 
Commonwealth Power, Railway & 
Light Co. 
1920. 1919. 
September gross ....$2,653,562 92,144.857 
Net after taxes ...... 579.456 694,592 
Deficit after charges. 6,679 152.111 
Twelve months’ gross.30,157,335 24,641,508 
Net after taxes ...... 8.848.246 8.367.510 
Surplus after charges 2,010.690 = 1,918,098 
Balance after preferred 
dividends .......... 933,510 6 40,918 
*Surplus. 
Idaho Power Co. 
1920. 1919. 
October gross ........$ 169,536 $ 143.942 
Net after taxes ...... 64.655 60,026 
Total income ........ 76,316 65.05 
Surplus after charges 24.670 25.532 
Twelve months’ gross 2.250.175 1,737,710 
Net after taxes ...... 1,172,224 R33 02% 
Total income ........ 1,271.818 883,152 
Surplus after charges 762,992 433,007 


Balance after pre- 


ferred dividends ... 679.236 — 371,787 


Dividends. 

Pay- 

Term. Rate. able. 

Cons. G. El., L. & P. com. Q 2% Jan. 3 
Elec. Stor. Batt. com.... Q $3.00 Jan. 3 
El Paso Elec. ........... Q $2.50 Dec 1 
Niagara Falls Pr. pfd... Q $1.75 Jan. 15 
N. Y. Edison ........... Q 1.75% Dec. 14 
Okla. Gas & El. pfd..... Q 1.75% Dee. 15 
Tricity R. & L. pfd...... Q 1.50% Jan. 3 
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WEEKLY COMPARISONS OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 


Quotations furnished by F. M. Zeiler & Co., Rookery Bldg.. Chicago. 


ae Div. rate. Bid Bid 
Public Utilitles— Per cent. Nov. 30. Dec. 7. 
Adirondack Electric Power of Glens Falls, common.............. 6 13 12 
Adirondack Electric Power of Glens Falls, preferred............. 6 7 i 
American Gas & Electric of New York, common................ 7 100 99 
American Gas & Electric of New York, preferred............... 6 3514 34 
American Light & Traction of New York, common..... - 105 108 
American Light & Traction of New York, preferred............. 6 79 q: 
American Power & Light of New York, common............... : 4 48 4 
American Power & Light of New York, preferred......... ..... 6 61 6n 
American Public Utilities of Grand Rapids, common............ Zy 6 6 
American Public Utilities of Grand Rapids, preferred........... 7 19 18 
American Telephone & Telegraph of New York ............-... a a 98 ly 
American Watcr Works & Elec. of New York, common......... Si 216 2 
American Water Works & Elec. of New York, particip......... 7 5 
American Water Works & Elec. of New York, Ist preferred....  .. 42 39 
Appalachian Power, common............ 0.02.0. ceecceeeeueeees 2 2 
Appalachian Power, preferred...........0. 00000. ccc aaaea 7 15 Ix 
Cities Service of New York, common.................... 000. +extra 27 255 
Cities Service ot New York, preferred. .......0..0.0 0.00 cece cc na 6 64 64 
Commonwealth Edison of Chicago ..........00. ccc cece este teae 8 102 191 
Comm. Power, Railway & Light of Jackson, common............ 13 1? 
Comm. Power, Railway & Light of Jackson, preferred. .......... 6 34 35 
Federal Light & Traction of New York, common................ ; i 6 
Icderal Light & Traction of New York, preferred.. . ......... us 46 4G 
Northern States Power of Chicago, common..............-..00. ya 41 46 
Nortunern States Power of Chicago, preferred........ 00 ...... ex.div.7 TT 76 
Pacifle Gas & Electric of San Francisco, common..... ae Wed ee seg 48, 4s 
Public Service of Northern Illinois, Chicago, common... ..... 7 62 61 
Publie Service of Northern Illinois. Chicago, preferred.. ..... 6 2 0 
Standard Gas & Electric of Chicago, common...........+--++ee08- pi 12 11 
Standard Gas & Electric of Chicago. preferred................. R 35 33 
Tennessee Railway, Light & Power of Chattanooga, common.... .. 14 by 
‘Tenncssee Railway, Light & Power of Chattanooga, preferred... 6 2% 2 
Western Power of San Francisco, common .........eccceceeeees eh 19 19 
Western Union Telegraph of New York ............0c0e ee eees extra 87 Re 
Industrials— 
Electric Storage Battery of Philadelphia, common ........... DaS 4 10 98 
General Electric of Schenectady ........ ccc ccc cece eee ees cee 8 126 125 
Westinghouse Electric & Mfg. of Pittsburgh, common........... 7 43 
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Factors in Selecting ‘Transformers 
for Various Services 


Character, Size and Duration of Load Are Important Considerations 
in Determining Transformer Capacity — Standardization of Sizes 
and Voltages Simplifies Selection of Ordinary Types of Equipment 


By V. L. HOLLISTER 


The size of a transformer to supply a load of 
a known value may be calculated accurately for 
present needs, but a study of loca! conditions, in- 
cluding such remote items as the extreme weather 
variations and the financial strength of the power 
consumer, must be the basis for the allowance 
made for future increase. For use in connection 
with single-phase motors the size of transformers 
should be figured in kilovolt-amperes, according 
to the accompanying equation, (V x4 )/1000 = 
(Hp. x 740)/(P x Ex1000), where V and A 
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are transformer voltage and current, Hp. is the 
load in horsepower, P is the full-load power-fac- 
tor, and È is the full-load efhciency of the motor. 

If a 10-hp. motor having a full-load power- 
factor of 83% is assumed, the equation would be 
(10x 746) /(0.83 x 0.84 x 1000) = 10.7 kv-a. and 
a 10-kv-a. unit would be selected. The same 
formpla holds for the total transformer capacity 
needed to supply a two-phase motor from a two- 
phase circuit, or to supply a three-phase motor 
from a three-phase circuit by banking three trans- 
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Bank of Electric-Furnace Transformers Rated at 1500-kv-a. 
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formers in a delta or “Y” connection. Thus, to 
supply a 10-hp. motor, two 5-kv-a. transformers 
of the proper voltage rating on a two-phase sys- 
tem, or three 3.33-kv-a. units for a three-phase 
delta or “Y” system would be required. In in- 
stances where the motors are to operate at the 


Bank of Small Power Transformers. 


load figured for periods in excess of 0.5 hr., or 
continuously, the sizes of transformer as given 
above is correct; for intermittent operation, or 
for widely variable loads following a known 
cycle, other means must be employed to deter- 
mine transformer sizes. 


SPECIAL CONDITIONS REQUIRE SPECIAL TREAT- 
MENT. 


Where three-phase motors are operated from 
an open-delta or ““V’’-connected set of transform- 
ers it must be remembered that the group of 
transiormers has a capacity of only 86.6% of the 
sum of the nameplate ratings. Hence, the kilo- 
volt-ampere rating of the transformer group 
should be that shown by the equation, (V x A) 
/1000 = (Hp. x 746)/(P x E x 0.86 x 1000), 
where I, «1, etc., have the same meaning as given 
before. k 

Keeping the latter and similar special cases in 
mind, but referring specifically to the general 
case as outlined at first, we have the following 
statement or rule usually given: “Install trans- 
former capacity in kilovolt-amperes equal to the 
horsepower of the continuously operating con- 
nected load,” 

The power-factor and efficiency figures for 
motors may be taken from the accompany- 
eee 
APPROXIMATE VALUES OF POWER-FACTOR AND 


EFFICIENCY FOR MOTORS OF VARIOUS SIZES. 
Rating Power- Effi- 


Type of motor. s» _ inhp. factor. ciency. 

Single-phase induction motors.... 1to5 80 80 
6 to 10 83 83 

15 to 25 8&6 86 
Twoorthree-phaseinductionmotors 1 to 5 80 80 
6 to 10 R5 85 

11 to 20 RR 8&8 

25 to 75 90 90 


ing table in absence of specific information. 
When a 10-hp. motor is operated at partial rating, 
say at 5 hp., it must be remembered that the 
power-factor will be materially less than it would 
be at full rated capacity. In the special case 
where transformers are to be installed for the 
operation of a large motor working at, say, one- 
half rating the capacitv of the transformer group 
- would be greater than one-half that needed for 
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the full motor rating. Using the power-factor 
and efficiency at the partial rating for the par- 
ticular motor in the above formulae will give the 
proper kv-a. of transformer capacity. 

The selection of the proper size of transformer 
where the load varies widely in short intervals 
of time must be based upon the average heating 
over a complete period of the load variation. 
Such a selection can be made accurately only 
where the load varies cyclically. The calcula- 
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ASSUMED LOADING CONDITIONS TO DETERMINE 
RELATIVE HEATING EFFECT. 


Time 
period in i 
minutes. Amperes. (Amperes)? 
T saaa aaa ook IN a aA 10 100 
T ERA E EET IE S NAE 1 100 
Dt 0 a, pak EAA ik Ke E R S 1 40 1,600 
By: Agee a Oakdale bite dug ee de T ees 10 J 
Dik atl WRG RR A Radek a wee a Ss ae 100 10,000 
n T citi 6th a Gratis wail aici. 4b we 150 22,500 
iD, hie Oued saeehis tae Kees 100 10,000 
i. 42 ee tas tle hence wad Oak eenes 10 106 
Jeanette dee bin hc aandeto<t Sie bial ads bE 40 1,600 
Bd BERR Be Oe WA ed Oboes 10 1 
TOTAL bd edie eee does thdiike 490 44,200 
AVOTA 6 oo 6s nehri en 49 4.420 
Square root of average ............. 66.5 


tion is best carried out by plotting curves of the 
current variation over one complete cycle or 
period. For the sake of illustration, assume a 
simple intermittent loading as shown in the ac- 
companying table. Since the capacity of a trans- 
former is limited by the heating produced by 
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Induction Regulator of 20,000-kv-a. Capacity to Operate 
on 66,000-Voit Line. . 


December 18, 1920. 


energy losses, and since the heating is propor- 
tional to the square of the current, the average 
heat produced over a sufficiently long period of 
time must be determined in order to select the 
proper transformer for such service. In the sec- 
ond column of the accompanying table the aver- 
age rate of current flow for each minute of time 
is shown, and in the third column is tabulated the 
square of the current. The averages of the cur- 
rent column. and of the current-squared column 
are shown. The square root of the average of 
the current-square column represents a steady 
current value which would give the same heating 
as would be developed by the complex variable 
current assumed in this problem. 

Assuming 2300-volt, single-phase operation, 
and basing the calculations on the average cur- 
rent of 49 amperes, a 112,500-volt-ampere trans- 
former would be selected. A more nearly correct 
transformer would have a capacity of 66.5 x 2300 
== 153,000 volt-amperes. However, in this case, 
due to the fact that the current reaches a value 
of 150 amperes, and this value is much greater 
than .two times the value of 66.5 amperes, the 
calculations would be modified by considerations 
based on improvements of regulation and the 
provision of some spare capacity. A transformer 
of from 75 to 100-ampere capacity, or from 172,- 
500 to 230,000-volt-ampere capacity should be 
chosen. In these calculations effective values of 
alternating ‘currents and normal atmospheric 
temperatures are assumed. l 

In lighting service, and for similar loading, the 
transformer is operated practically on zero load 
during a large portion of the 24-hr. period. The 
power consumed by the transformer at such times 
is its iron losses only, plus a negligible copper 
loss. The copper losses are equal to the square 
of the current multiplied by the resistance, and 
become appreciable under load. An example will 
show the reasoning here better than description. 
Assume a 5-kv-a. transformer of a standard make 


rated at 2200 to 110 volts, and having an iron- 


loss of 43 watts at all times while operating and 
a full-load copper loss of g2 watts. If this trans- 
former operates for 4 hrs. per day at full load, 
and 20 hrs. per day at zero load, the input during 
the entire 24 hrs. would be 21,400 watt-hrs. dis- 
tributed as follows: Iron losses of 43 watts for 
24 hrs., totaling 1032 watt-hrs.; copper losses of 


—— 


STANDARD TRANSFORMER VOLTAGE FOR DISTRI- 
BUTION AT 600 VOLTS OR LESS. 


Primary 
voltage. Ratio. Secondary voltage. 
460 noananennnnn 4 or 2 115 or 230 
DID- esd Soares 5 or 2.5 115 or 230 
2,300 canrtre Se kone s 20, 10, 5 or 4 115, 230, 460 or 075 
4,600 sb eee ere 40, 20, 10 or 8 115, 230, 460 or 675 
6.900 neasa 60, 30, 15 or 12 115, 230, 460 or 575 
11,500 uate 100, 50, 25 or 20 115, 230, 460 or 575 
13,800 sejcavieciee aes 120, 60, 30 or 24 115, 230, 460 or 575 
23000 . coals aeeeute 200, 190, 50 or 40 115, 230, 460 or 575 
34.500 .............3800, 150, 75 or 60 115, 230, 460 or 575 


92 watts for 4 hrs., totaling 368 watt-hrs., and 


output of 5000 watts for 4 hrs., totaling 20,000 
watt-hrs. The all-day efficiency is 93.5%, deter- 
mined by the following equation: 


Efficiency = output / input = 20,000 / 21,400 
= 93.5%. 


It is found in designing transformers that the 
ratio of iron to copper losses can be varied within 
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limits, but the sum of the losses can not be low- 
ered without sacrificing other desirable features. 
and increasing expense. The manufacturers. 
build distributing transformers with. the copper 
loss twice the iron loss (approximate as above), 
and power transformers with practically equal 
iron and copper losses. | 

If a power type of transformer had been used! 
in the example just worked out the figures would 
have been somewhat different. The total losses. 
would be not less than 43 plus 92 watts, or 135. 


Oil-insulated, Water-Cooled, Three-Phase Transformer- 
Rated at 3000 kv-a. 


watts. Iron and copper losses would be equal to- 
each other, and equal to one-half of 135 watts, 
or 67.5 watts. Iron losses for 24 hrs. would total 
1620 watt-hrs., and copper losses would total 270 
watt-hrs. Total losses for 24 hrs. would amount 
to 1620 plus 270, or 1890 watt-hrs. The all-day 
efficiency would be 91.3%, figured by the same 
equation as before, but using 21,890 watts as the 
input instead of 21,400 watts. The latter figure 
of 91.3% is a decided reduction in efficiency. In 
case the transformer in this example had been 
loaded for but 3 hrs. instead of 4 hrs. the differ- 
ence in efficiencies would have been considerably 
greater. 


CLASSIFICATION OF TRANSFORMERS ON BASIS OF 
METHODS OF COOLING. 


Transformers are divided into classes, based 
on their method of cooling, as air-cooled, dry type; 
oil-insulated, air-cooled; oil-insulated, water- 
cooled, and air-blast transformers. The first 
class is manufactured only for small-power ser- 
vice or for instrument transformers. The sec- 
ond class embraces the vast majority of power 
and lighting transformers in use. In the larger 
sizes the oil is circulated by syphon action or is 
pumped through the transformer and auxiliary 
cooling tank. The third class is preferably used 
only in the sizes larger than can be built in class. 
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two. This class is practically applied only where 
there is a cheap supply of cold water, such as in 
hydroelectric stations, or substations located on 
running water at the proper level. The last class 
is generally used in stations and substations where 
air-blast cooling can be supplied and maintained 
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Transformers With Multiple Voltage Taps for Street. 
Lighting Service. 


more cheaply than any other cooling arrange- 
ment. Many such transformers have been in- 
stalled where, in view of the rising costs of power. 
they are more expensive in the long run than 
transformers of the second or third class. The 
selection of transformers for a given service de- 
pends primarily upon size. One would not think 


STANDARD TRANSFORMER VOLTAGES FOR DIS- 
i TRIBUTION ABOVE 600 VOLTS. 


Primary Secondary 
voltage. voltage. 
6 600 @eeev ees ee ewe ee se se wwe ere wee eer oenl lsl (d -2,300 
TPG. ce isting Geeta ea d Bre id Mii alae esd . -2,300 
13 200 ee e a e aa eaea EN e Meere 2,309 
22 000 e r a A datas eae SS 2,300 
33 000 2% sce oe estes, a A eer E E E 2,300 
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of ar-blast or water-cooled transformers in sizes 
under 200 kw., and, in general, a much larger 
capacity would be necessary to justify installing 
such units. 


STANDARDIZATION OF SIZES, VOLTAGE RATINGS 
AND Tars. 

In fune, 1918. the apparatus committee of the 
National Electric Light Association submitted a 
report proposing new standards for classifying 
transformers as to voltage ratings, sizes, tap con- 
nections, ete. Which has been adopted by the 
manufacturers imm general Performance and 
temperature guarantees as preseribed by the 
American Institute of Fleetrical Engineers have 
also been adopted as standard. 
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In the case of distribution transformers the 
voltages of 460, 575, 2300, 4600, 6900, II,500, 
13,800, 23,000 and 34,500 have been adopted as 
standard. 

All secondary voltages, with one exception, are 
integer divisors of these primary voltages, an ac- 
companying table showing the various values. 
Standards in size of oil-immersed,  self-cooled, 
single or three-phase transformers have been 
adopted to include equipment of 1, 1.5, 2, 2.5, 3. 
5» 7-5, IO, 15, 25, 37-5, 50, 75, 125, 150 and 200 
kv-a. capacity. All transformers rated at 2300 
to 115 and 230 volts may be operated with the 
secondary windings either in multiple or series. 
and similarly for 230 and 460-volt secondary 
voltage ratings. 


IARGE INCREASE SHOWN IN PUBLIC 
UTILITY EARNINGS. 


October earnings reports of public utility 
companies indicate the effect of lower material 
costs and greater efficiency in labor. For the 
first time in months the majority of the prin- 
cipal utilities show an increase in both gross and 
net earnings, and all of them show a material 
falling off in operating expenses., The Cities Ser- 
vice Co.’s gross income for October was $481,180 
more than that for the same month last year. 
while the net earnings amounted to $1,926,580. 
a gain of $485,693 over October, 1919. Gross 
earnings of the Columbia Gas & Electric Co. in 
October showed an increase of $273,241, or 
29.7% over the same month last year; net oper- 
ating revenues were $572,064, an increase of 
$145,378, or 34.00% The Metropolitan Edison 
Co.'s October gross was $273.474. an increase of 


$68,808. 
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Three-Phase, 110,000-Volt Transformer of European 
Design. 
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Control of Power-Factor on Trans- 
mission Lines 


Eleventh of a Series* of Articles Giving a Review of the Electric 
Power Situation — Objectionable Features and Causes of Low 
Power-Factor — Synchronous Machines and Static Condensers 


By ALFRED STILL 


There are many objections to operating an 
alternating-current power system on low power- 
factor. So far as the transmission lines are con- 
cerned, the current being greater for the same 
actual power transmitted when the power-factor 
is low, it follows that the line losses are greater 
on the lower power-factors. 

The following formula, which neglects the ca- 
pacity and inductance of the line itself, may be 
used to calculate the losses due to ohmic resist- 
ance of the conductors on any balanced polyphase 
transmission line: 

Percentage power lost in any balanced poly- 


W R; 
phase transmission = - — X 100 
En? cos? 


where W stands for the total watts transmitted, 
Ea is the voltage measured at the receiving end 
between any one wire and neutral, and R, is the 
joint resistance of all the conductors in parallel. 

The losses are thus seen to be inversely pro- 

portional to the power-factor of the load. By 
lowering the power-factor from unity to 0.71 the 
line losses would be doubled when transmitting 
the same actual power. 
- The voltage drop also increases considerably 
with low power-factor, not only because of the 
greater IR drop caused by the larger amount of 
current, but also because the inductive drop 
comes more nearly in phase with the line voltage 
as the power-factor is reduced, and thus causes 
a greater difference between the pressures at the 
two ends of the line. A reactive drop of only 
4% on unity power-factor would increase to 18% 
on a power-factor of 0.8. This point was referred 
to at the end of the preceding article and it will 
again be discussed. 

Apart from the effect on the line itself, a low 
power-factor is objectionable from the stand- 
point of the generating plant. The size and cost 
of an electric generator is determined by its volt- 
ampere output and not by its output measured 
in terms of true watts. But large turboalternators 
and other alternating-current generators are lim- 
ited in their output by the capacity of their field 
magnets. With low, lagging power-factors a 
large increase of excitation is needed to maintain 
the voltage at the generator terminals, and this 
leads to overheating of the field coils. Thus, on 
low power-factor the loading that a generator 
will stand is generally limited by the field-winding 


*Preceding articles in this series appeared in the Julv 
17, Aug. 7, Aug. 21, Scpt. 4, Sept. 18, Oct. 2, Oct. 16, 
Nov. 6, Nov. 20 and Dec. 4 issues of Electrical Review. 
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heating and the impossibility of maintaining the 
voltage at the alternating-current terminals. This 
is not true on unity power-factor loads, which are 
usually limited by armature heating or the ca- 
pacity of the prime mover. It is often difficult 
to maintain good voltage regulation on low power- 
factor systems because a large range of exciter 
voltage is required which is not always satisfac- 
torily taken care of by automatic regulators. 
Moreover, the field circuit is usually nearing a 
condition of magnetic saturation when heavy 
loads are taken from the machine at low, lagging 
power-factors, and the magnetic changes are 
slow to follow the changes in the exciting cur- 
rent. 

We thus see that low power- -factors lead to in- 
creased initial cost of plant and apparatus, in- 
creased losses resulting in lowered efficiency, diffi- 
culties of preventing field magnets overheating 
and in maintaining proper regulation at the sta- 
tion bus bars, and greatly increased pressure drop 
in the transmission lines. ` 


CAUSES OF Low PoweErR-FACTOR. 


Lagging current components lower the power- 
factor, and since all machinery or apparatus of 
which the magnetic field is produced by alter- 
nating currents drawn from the main system 
must have current components lagging go deg. 
behind the impressed e.m.f., it follows that every 
piece of apparatus of this type connected to the 
supply mains tends to low er the power-factor of 
the system. 

Transformers, induction motors and all mag- 
netic devices operated by alternating currents 
draw from the system lagging currents which in- 
crease the total current-necessary to provide a 
given. maximum amount of power, and further 
have the objectionable characteristic of demag- 
netizing the fields of the alternating-current gen- 
erators. The magnetizing component of the to- 
tal current in a well-designed static transformer 
is but a small percentage of the total current; 
but in the induction motor the magnetizing cur- 
rent, even at full load, is appreciable, owing to 
the reluctance of the necessary air clearance be- 
tween stator and rotor, which calls for a large 
number of magnetizing ampere-turns on the 
stator. The wattless current component in an 
induction motor may be between 25 and 30% 
of the total current in the stator windings. 

The greatly increased direct-current excitation 
of the generators because of lagging current com- 
ponents in the system may be thought of as sup- 
plying the magnetomotive force for those ma- 


936 | ELECTRICAL REVIEW 


chines which are connected to the mains and 
require excitation, but are not provided with 
direct-current magnetizing windings. Thus, when 
the power-factor of the load is low, we may 
think of the currents in the generator field wind- 


ings producing not only the flux necessary to. 


generate the e.m.f. in the generator, but also 
supplying the magnetomotive force which, by 
the agency of the wattless current, is transmitted 
to the machines and apparatus which require ex- 
citation but are not provided with direct-current 
field windings. 


IMPROVEMENTS IN ALTERNATING-CURRENT IN- 
DUCTION MOTORS. 


The wattless component of the total current 
may be reduced by using motors which do not 
require strong magnetic fields or by providing 
these machines with independent excitation. 

On 25-cycle systems the wattless currents. are 


not so great as on 60-cycle systems, and the lower - 


the frequency the smaller will be the wattless 
component of the power necessary to produce 
the alternating magnetic field. Suppose this field 
could be produced by a set of poles excited by 
continuous currents and caused to rotate at the 
same speed as the rotor, the frequency of the 
exciting current being zero, there would be no 
wattless component in connection with it, and 
the motor could operate at unity power-factor. 
It would be possible- to go further and by over- 
exciting the motor with this imaginary direct- 
current winding leading instead of lagging cur- 
rent components could be injected into the alter- 
nating-current system. This idea is the basis of 
recent improvements in motor design and of the 
methods employed to improve the power-factor 
of the alternating-current power distributing sys- 
tems. If in place of the imaginary system of 
separately excited magnets rotating at the same 
speed as the revolving field of the ordinary in- 


duction motor a device is employed to provide 


the excitation, not from the stator windings, but 
from currents supplied to the rotor windings at 
the very low frequency of the rotor currents, 
the same end may be attained. This is the means 
by which Leblanc in 1895 and Heyland in Igor 
produced exciters and improved induction-type 
motors with power-factors in the neighborhood 
of unity. These methods involve a commutator 
on the rotor as well as brushes, with higher cost 
of manufacture; but good motors are now avail- 
able to operate at unity power-factor on alter- 
nating-current circuits. The fact that the simple 
and rugged design of induction motor, with either 
squirrel-cage or wound rotor, is still the cause of 
low power-factors on alternating-current systems 
would seem to indicate that fhe last word has not 
yet been said on the subject of alternating-current 
motors with unity power-factor. 


ProF. Mites Watker’s “PHASE ADVANCER.” 


Without going fully into the construction and 
possibilities of this device, it is so closely allied 
to the matter of improved motor design that a 
few words should be said about it. 

Professor Walker first described his “phase ad- 
vancer’ in 1908. It is not a motor, but a machine 
of the type proposed by Leblanc, which will pro- 
vide the exciting current to the rotor of an ordi- 
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nary induction motor and so cause it to operate 
at near unity power-factor. 

A three-phase machine of this type has an arm- 
ature core similar to that of a direct-current 
motor, and has a commutator with three brushes. 
There are also three (or a multiple of three) 
poles wound with a main winding connected with 
the rotor circuit of the induction motor, and a 
compensating winding is placed in slots in the 
pole face to prevent field distortion and improve 
commutation. A machine of this kind will so 
modify the phase of the currents in the rotor 
that these currents will provide the rotating field, 
and wattless currents will not be drawn from the 
supply mains. 

Notwithstanding the introduction of improved 
motors and phase advancers, the power-factor of 
many supply systems is very low, being fre- 
quently no higher than 0.8, and sometimes as low 
as 0.7. This is because such systems are supply- 
ing load through inductive transmission and dis- 
tributing lines to transformers which, in their 


. turn, are connected to a load which is not all 


non-inductive, but includes alternating-current 
arc lamps and induction motors without power- 
factor connecting devices. 


Use or STATIC CONDENSERS TO CORRECT POWER- 
FACTOR. 


If the induced e.m.f.’s which produce lagging 
current components are balanced by equal but 
opposite e.m.f.’s which tend to produce leading 
current components, the power-factor of the sys- 
tem may be unity, notwithstanding the low power- 
factor of much of the apparatus connected to the 
lines. This suggests the use of electrostatic con- 
densers to draw leading currents from the mains. 
This they would be able to do satisfactorily if 
they could be built of sufficient capacity and to 
withstand the high pressures of modern trans- 
mission systems at a reasonable cost. It is quite 
feasible to manufacture oil-cooled condensers for 


_use on pressures up to 60,000 volts or even higher, 


but they are very costly, and not so reliable as 
other apparatus available to perform the same 
function.’ There is always danger of overheating 
through dielectric losses which are considerable 
in these high-voltage electrostatic condensers. 


OveER-EXcITED SYNCHRONOUS MACHINERY FOR 
POWER-FACTOR CORRECTION. 


Synchronous motors (as on motor-generator 
sets and rotary converters, where a continuous- 
current load is required) and synchronous con- 
densers, the latter being merely “idle” motors, 
may all be used for power-factor correction. 

It is well known that a synchronous motor 
when under excited will draw from the alter- 
nating-current mains lagging components of cur- 
rent which will provide the ampere-turns of 
excitation to maintain the flux in the air gap at 
the required amount. It therefore follows that 
if the direct-current ampere-turns are increased 
beyond what will produce the correct strength of 
field to provide the necessary back e.m.f. a lead- 
ing current component will be drawn from the 
supply mains to demagnetize the field and keep 


it of the required strength. A small additional 


capacity will render any synchronous motor avail- 
able for this service. If there are no synchro- 
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nous motors forming part of the load of a power 
system, synchronous condensers may be provided 
of sufficient capacity to supply, with over-excited 
fields, the e.m.f. necessary to annul the lagging 
components of current in the system. In such 
a case it is important to study the economics of 
the situation to be certain that the expenditure 
on such machinery will be justified on economic 
grounds. 

It is not always necessary to bring the power- 
factor up to unity, as a power-factor in the neigh- 
borhood of 0.9 is not usually very objectionable. 
The very low power-factors are, however, un- 
economical and undesirable. The rotary con- 
verter—which is, of course, only available where 
continuous currents are needed—has a high eff- 
ciency and serves admirably to correct the power- 
factor of the system. 

A large wattless current may be needed to 
change the power-factor from 0.9 to unity, but 
only about one-quarter of this amount will change 
the power-factor from 0.8 to 0.9. That is why 
it may not always be desirable to aim at improv- 
ing the power-factor beyond about o.g. It has 
been shown that the control of power-factor is 
obtained by balancing any excess of inductive 
reactance with condensive reactance, or vice 
versa. With a changing load at the end of a long 
transmission line, the power-factor at any given 
point on the line is continually changing, even 
if the power-factor of the load remains constant ; 
and the most convenient means of providing the 
reactance necessary to maintain a constant and 
improved power-factor is to install synchronous 
motors which can be made to draw leading or 
lagging currents from the line by over- or under- 
exciting their field magnets. 

In Fig. 1, B is a synchronous generator con- 
nected as a “booster” and provided with field 
regulation in order to control the voltage. It is 


Fig. 1. 


direct-coupled to the synchronous motor (M) 
which is provided with field regulation in order 
to control the power-factor. The machine M 
serves exactly the same purpose as would a static 
condenser connected across the lines. Let us 
now consider how, when it is not necessary to 
control power-factor independentiv cf voltage, 
the single machine marked M in Fig. 1 may be 
used for voltage control without the addition of 
the second machine, B, connected in series with 
the line. 


Use or Syncuronous REACTORS To COoNTROI. 
THE VOLTAGE. 


In the preceding article it was shown that, by 
altering the power-factor of the line. the changed 
phase relations of the various e.m.f. components 
will lead to a change in the line drop. In other 
words, by changing the power-factor—or the 
phase difference between the line current and 
e.m.f.—the inductance of the line and of such 
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apparatus as transformers connected thereto can 


be utilized to provide the required voltage com- 
ponent. This is best explained with the aid of 
vector diagrams. 

In Fig. 2, the regulation diagram of a trans- 
mission line has been drawn, with the total pres- 
sure drop (OD—OB) indicated by lines showing 
separately the “in-phase” and “wattless” com- 
ponents of the total line current. Thus, if En, J, 
and cos @ stand respectively for the “star” volt- 
age, the line current, and the power-factor at the 
receiving end, the JR and /X drops due to the 
“in-phase” component, ON, of the current are 


\ AG 


Fig. 2. 


CB and HC, respectively, while the JR and IX 
drops due to the “wattless” component, NA, of 
the current are GH and DG, respectively. The 
pressure necessary at the generating end is 
Va = OD, and the pressure drop is DF =V,— 
Ey. If, now, we can—by means of over-excited 
synchronous machinery—so change the power- 
factor that the point D will fall on the dotted 
circle of radius OB, we shall obtain the condition 
of constant voltage, i.e., the same voltage at the 
generating as at the receiving end of the line. 

Assuming no change in the load current J, the 
impedance triangle BCH will also remain unal- 
tered; but by drawing a leading ‘“wattless” cur- 
rent from the line the current component NA can 
be not only annulled but actually reversed, thus 
making the line current lead the receiving-end 
voltage, thereby changing the voltage drop due 
to the reactive component of the current into a 
voltage rise. This 1s shown in Fig. 3, where the 
excitation of synchronous reactors, connected 
across the line at the receiving end, has been in- 
creased until the leading component of the line 
current 1s equal to OK. The resultant current is 
OM, with a leading “wattless’ component NM, 
giving the impedance triangle HGD, which 
throws the point D on the dotted circle and makes 
Gn Dee 

This is the principle of constant-voltage trans- 
mission with the pressure regulation obtained 
by providing the necessary number of variable- 
field synchronous motors at suitable points on the 
transmission line, but mainly at the receiving end 
where the heavy load is taken off. By this 
method, the reactance of a long line—usually an 
objectionable feature tending to limit the size of 
individual conductors—is actually necessary to 
the proper regulation of the voltage. The ma- 
chines used as synchronous condensers may be 
synchronous motors from which mechanical 


power is obtained, or they may be rotary con-. 


verters or machines specially designed for no 
other purpose than to regulate the amount and 
direction of the “wattless” current, in which case 


J 


GAN ELECTRICAL REVIEW Vol. 77—No. 25. 


they would be installed in the receiving point sub- 
stations and would be run “idle.” The power- 
factor will not necessarily be unity, but the im- 
provement in the power-factor will generally per- 
mit of more energy being transmitted along a 
given line than would otherwise be permissible 
or economical. The most economical cross- 
section of conductor may be used without regard 
to pressure drop, because where a drop of 10 to 
15% would be about the upper limit with the 
older systems of regulation, a drop of 25% (due 
mainly to the inductance of the line) can be taken 
care of by synchronous reactors. 

The charging current of the line was not re- 
ferred to in connection with the diagram Fig. 3. 
but it is evident that it must to some extent be 
helpful in reducing the necessary size of the 
synchronous motors, of which the capacity 1s 
determined by the amount of “wattless” current 
that they are able to provide. 

The regulation of power-factor (and inci- 
dentally of the voltage) by means of synchronous 
motors is not applicable to short-distance small- 
power transmissions, and even on long-distance 


Fig. 3. 


lines transmitting large amounts of energy, the 
engineer should be careful to consider the whole 
problem from the economic point of view: there 
are a great many factors to be taken into account, 
among which reliability of service and mainte- 
nance costs are not the least important. A 
notable instance of voltage control by this method 
is the transmission line from the hydroelectric 
plant at Point du Bois in Canada to the city of 
Winnipeg where two 6000-kv-a. synchronous mo- 
tors with automatic regulation are installed for 
the sole purpose of regulating the voltage by 
power-factor control; the line pressure at the gen- 
erating station remains constant. 


Before deciding to install synchronous ma- 


chinery to control the voltage and power-factor 
of a transmission line, it is important, as already 
mentioned, to consider the increased cost due to 
‘such machinery over alternative methods of pres- 
sure control, and compare this with the capital- 
ized cost of the saving in transmission and other 
losses due to the improved power-factor. A 
point which should not be overlooked is the pos- 


sibility of synchronous machinery falling out of 
step, and so causing troubles and interruptions te 
supply which are best avoided by installing no 
auxiliary apparatus which it is possible to de 
without, | 


‘CHRISTMAS SELLING CAMPAIGN OF 


S. E. D. IN FULL SWING. 


The holiday campaign of the Society for Elec- 
trical Development is in full swing, and the 
Christmas selling slogan, “Say Merry Christmas 
Electrically” is being spread broadcast by central- 
station companies and electrical merchants taking 
part in this movement. The society has con- 
ducted many campaigns in the past, but from 
present indications this 1920 Christmas drive 
promises to eclipse all previous selling movements. 
As in previous campaigns, the society supplies a 
certain amount of advertising’ matcrial free to its 
members. Non-members, however, are required 
to pay only the actual cost of producing and dis- 
tributing the material which they may want 
to use. 


INSURANCE POLICY AS CHRISTMAS 
GIFT FOR EMPLOYES. 


A life insurance policy with the premiums on 
it paid by the company is the Christmas present 
which employes of the Public Service Co. of 
Northern Illinois who have been in its service 
longer than three months will receive during the 
holidays. This substitute for the usual turkey 
was made dependent on the choice of the em- 
ployes as expressed in a general vote taken last 
month. More than 1750 individuals will receive 
policies, the amounts ranging from $500 to $1500, 
according to the holder’s length of service. The 
policies are issued under the group-insurance 
plan. The cost to the company in premiums and 
in the preparation of the necessary details will 
equal $24,000 the first year. 


MERCHANDISING SHOWS STAGED IN 
TWO EASTERN CITIES. 


The electrical contractor-dealers and jobbers 
of Columbus, O., and vicinity were given an op- 
portunity of attending a “Better Merchandising 
Show” at the Hotel Chittenden Nov. 30. and 
Dec. 1-2, given by Hughes, Peters & Co., Co- 
lumbus. Shows were also given at the Hotel 
Taft, New Haven, Conn., Dec. 4-8, under the 
auspices of the Hessell-Hoppen Co. The West- 
inghouse Merchandising Bureau is arranging for 
a in some of the large western cities after 
an. 1. 


RADIO DEVELOPMENT DISCUSSED AT 
A. I. E. E. MEETING. 


Arthur E. Van Dyck, Radio Corp. of America. 
New York City, addressed the Pittsburgh Sec- 
tion of the American Institute of Electrical En- 
gineers Dec. 14 on the subject of “A Transition 
Period in Radio Communication.” The speaker 
outlined the development of radio by periods and 
the effects of such developments on long and 
short-distance communication, radio telephony, 
direction finding and the use of radio devices in 
other arts. 
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Economies in Power-Plant Operat- 
ing Practice. 


Moderate Superheat and Good Vacuum Necessary — Trained 
Boiler-Room Men an Essential Element in Operation—Paper Be- 
fore Southeastern Division, National Electric Light Association 


By C. A. GREENIDGE 
Chief Engineer, J. G. White Management Corp., New York City. 


The objects of power-plant operation, or the 
reasons we have such mechanical aggregations, 
are two in number—to render service and to pro- 
duce profit for investors. In fulfillment these 
two are intimately connected. Plants must ren- 
der service in order to produce profits and, con- 
versely, plants must obtain profit from this serv- 
ice in order to continue to render proper service. 
To render service means to satisfy the require- 
ments of each customer—not merely the maxi- 
mum output at minimum cost, but the maintain- 
ing of an ample supply, close frequency, proper 
voltage and assured continuity are necessary for 
real efficiency. 


To attain these objects requires a co-operation 


between engineering foresight and competent 
direction on the part of the management and 
conscientious labor on the part of the employes. 
This concerted action should be directed toward 
the increase of quality of service and the reduc- 
tion of the costs of production. The tangible’ele- 
ments in service, or the outward visible signs, are 
the constant brilliancy of the lamp, the constant 
speed of the motor and the continuity of service. 
The first two conditions indicate constant voltage 
and unvarying speed of the prime mover—the 
former greatly dependent on the latter. Variation 
in speed of the prime mover, excluding that due 
to overload, may be due to several causes all of 
which indicates inefficiency in operation. The 
cause may be governor trouble which can be 
easily remedied. In many cases it is due to’ fluc- 
tuating steam pressure. Assuming that the boiler 
capacity 1s ample for the load to be carried, fluc- 
tuation in steam pressure may be due to poor 
firing, improper regulation of air supply or un- 
even supply of boiler-feed water. The first two 
causes are the more difficult to remedy because of 
the poor material available for boiler-room serv- 
ice in this territory. For this reason a greater re- 
sponsibility for the economical use of fuel rests 
on those in charge of plant operation than in dis- 
tricts where more intelligent help is obtainable, 
and makes closer boiler-room supervision imper- 
ative. The uneven supply of feed water can be 
remedied by the installation of feed-water regu- 
lators, many good types being available. An 
even supply of feed water results in feed water 
of even temperature, higher efficiency in boiler 
operation, and more economical use of exhaust 
steam used for heating the water. In the case 
of condensing plants equipped with surface con- 
densers uniform feeding of boilers avoids waste 


of condensates. The installation of feed-water 
regulators is sometimes objected to because the 
freman becomes dependent on it. Like every 
other boiler-plant auxiliary the feed-water regu- 
lator needs attention. 


EFFICIENCY OR ECONOMY OF SERVICE. 


The economy obtainable in plant operation is 
intimately tied up with the losses, both prevent- 
able and nonpreventable, in the production of the 
service. If we list the losses in the average boiler 
room we get some idea of their proportions, but 
it is safe to say that the total losses are seldom 
less than 25% in medium-size boiler plants. 

Efficient operation of the boiler and the ample 
supply of steam to the prime mover are depend- 
ent on still other things. In the past boiler set- 
tings have been made so low that the gases 


-reached the comparatively cold flues or shell be- 


fore combustion had taken place, and the results 
have been plenty of smoke and little steam per 
pound of fuel. Besides being inefficient in oper- 
ation these conditions have caused unfavorable 
comment in our communities. The companies 
with which the writer is connected are now set- 
ting all water-tube boilers of the horizontal type 


‘with the front headers at least 9 ft. 6 ins. from 


the floor, so as to largely increase the combustion 
space. 

Good furnace design, however, will be of little 
avail if cracks in boiler settings are allowed to re- 
main open, baffles to remain warped and burned 
out, and tubes to remain covered with soot. The 
question of sufficient draft is very important. 
While it is possible to have excessive draft, this 
is exceptional, and in the past in a great majority 
of cases the draft has been insufficient. 


BOILER-FEED WATER REQUIRES SPECIAL TREAT- 
MENT. 


After all has been accomplished that is possible 
in improving the combustion of the fuel and de- 
livering its heat to the boiler tube the next care 
is with the inside of the tube. In its raw state 
hardly any water 1s good enough for boiler feed 
without purification. The proper treatment to 
be applied must be determined for each indi- 
vidual plant. Boiler compounds cannot be de- 
pended on for universal relief, since water dif- 
fers in different localities and its quality varies 
from time to time so that a chemical preparation 
which is effective in one place will probably not 
be effective in another. Even when used at the 
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same place over an extended priod a given com- 
pound will fail to give uniform results. The only 
sure way is to have frequent analyses made and 
apply the remedies which those analyses show to 
be necessary. In Florida water is found which 
contains as high as 50 grains of incrusting solids 
per gallon, and deposits a dense hard scale on 
the tube surfaces. In some places surface water 
from shallow wells or ponds is available. This 
water in sorhe cases can be used successfully 
alone, but in others contains so much tannic acid 
that it 1s necessary to neutralize it by mixing it 
with deep-well water. Another method of avoid- 
ing scale in condensing plant is the evaporation 
of the make-up water. The cost of this method 
may be derived from an accompanying table. 


STEAM REQUIRED TO EVAPORATE MAKE-UP 


WATERS. 

Lbs. distillate 

produced per 

Arrangement. lb. of steam. 
Quadruple effct ........ cee ee eee eee <e 2.81 
Triple effect sorsi eee i eiris kanua eS 2.28 
Double effect ....osasosnonsssessresossoeces 1.65 
Single effect 4.05.26 oe 5g SoA OSES 6S EARS 0.90 


Losses in heat transmission will increase with 
the thickness of scale, and for thicknesses up to 
0.125 in. such losses may reach 12%. It has 
been found that a thin film of grease 1s more 
harmful than thick scale, because it prevents con- 
tact between the water and the boiler surfaces, 
and every effort should be made to extract oil 
and grease from exhaust steam used for heating 
feed water. The .installation of oil separators 
with open feed-water heaters will give relief, but 
this piece of apparatus must be inspected in order 
to get the best results. | 

The chief item entering into cost of power pro- 
duction is fuel, and most of our energies in be- 
half of economy should be directed toward this 
item of expense. The power-plant personnel 
should be urged to study the economical combus- 
tion of fuels. The day when any man who could 
wield a shovel was good enough to be a fireman 
has gone by, and it is necessary to concentrate 
attention on the biggest item of expense and se- 
lect men for the boiler room with as much care 
as is used in selecting men for the engine room. 
Cheap labor in the boiler room is the most ex- 
pensive help to be had, and, as Harrington Emer- 
son says, “Wastes occur because modern indus- 
trial activities are undersupervised, therefore, 
have to be overequipped.” While replacing the 
man’s muscles with a piece of coal we have not 
yet learned that the man’s brains and conscience 
are needed to supervise the acquirement, the 
transportation and the use of that piece of coal. 


Furc Is Laraest [reM or EXPENSE IN POWER- 
PLANT OPERATION, 


Since fuel is the largest item care should be 
taken to see that the money expended for it pur- 
chases heat and not simply weight. The heat in 
a pound of coal from different mines can vary as 
much as 100'7. In this connection it is of inter- 
est to note that the heat in a barrel of fuel oil 
will not vary 8(¢ over a wide range of gravity. 

The necessity for covering all live and exhaust 
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steam piping is too well appreciated to call for 
extended comment. However, it is known that 
even with the most efficient covering there must 
be some condensation. The ill effects of wet 
steam on the economy of both the reciprocating 
engine and the turbine, and the erosive action of 
wet steam on turbine blades, are well known. To 
overcome these difficulties it is believed that a 
moderate amount of superheat, say at least 75 
deg. F., should be added to the steam so that the 
prime movers may be assured of dry steam. 

Economies effected by high vacuum in the op- 
eration of prime movers, and especially in tur- 
bines, are well known facts. It is necessary there- 
fore that every effort be made to maintain as 
high a vacuum as circulating-water conditions 
will permit, and to meet the conditions with which 
we have to contend in Florida surface condensers 
are used. Condensing equipment when new and 
clean may be ample, but if tubes become clogged 
both the condensing surface and circulating water 
are reduced and low vacuum results. The circu- 
lating water available begins to deposit scale at a 
temperature of about 180 deg. F., corresponding 
to a I4-in. vacuum, but at lower temperatures 
and correspondingly higher vacuums the deposit 
is a soapy sludge which can be removed by 
washing. 


Air Leaks Cause Low VACUUM. 


The usual reason for low vacuum is air leak- 
age, and frequent inspection should he made of 
all points at which air can be drawn in such as 
piston rod, stuffing boxes and joints in exhaust 


HEAT LOSSES IN AN AVERAGE BOILER ROOM. 


Loss in 

Source. per cent. 
Handling fuel at  plantici5scoewcs chet ine ace ke oe ees 19 
Wi ASN. cies Ss ates phe eee ee ae eee wee new Ea 3.9 
Radiation saecws a4 eh ened ods EEE se na eer eh eee eee eS 2.9 
Incomplete combustion 1. ..... ce ecw ener ener enn sneee 0.7 
Air leakage in furnace and boiler ............+...-.. G8 
Excess air through rates 2.2.0... . cee ee et eee 9.8 
Short-circuiting of gases in gas passages of boiler.. 1.1 
Soot on heating Surface i448 66 nee eek ees ee wie es ee eee 3.9 
Scale in DOUCY ss 2er eu so sods ae eiriaa eee ee eee 5.0 
Inccrrect amount draft for load .......... 0. eee eee RS 
Leakage of water and steam ......... cece eee eee eee 0.1 
Total preventable or reduceable losses ........... $2.6 


piping. In turbine operation every loss in vacuum 
must be guarded against, as under uniform con- 
ditions of steam supply a variation of I in. in 
vacuum will increase the steam consumption 3 to 

%, with corresponding or greater variation in 
fuel consumption. At full load a considerable 
part of the turbine is under vacuum, and at light 
loads practically all of it is. Consequently fre- 
quent attention should be given to gland and seal 
and turbine casting joints; leaks have also been 
found in porous castings, drains, bolt holes, etc. 

The plant auxiliaries are the little things on 
which continuity of service often depends, and 
they should receive the same careful and fre- 
quent inspection as is given to the main units. 
Exciters, boiler-feed pumps and hot-well pumps 
deserve careful consideration if continuous serv- 
ice is to be rendered. Their location in the plant 
is of great importance; they should be easy of 
access and whenever possible should be in plain 
view. If they are in dark or relatively inacces- 
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ELEMENTS OF POWER-PRODUCTION COST IN VARIOUS PLANTS.* 
2 


Plant Nod eten otk eo oe Ue ees ees 1 


3 4 5 6 Tt 
FUG. oeer roei bese Se hee ROE Ghd wee ee 51.2 67.9 68.7 70.4 75.0° 69.0 
Labor, 06 eles eho Oooo bee eee nee we re 29,5 11.0 19.4 17.9 17.4 18.0 
Maintenance, SG... ccc ccc ccc en cece ce eees 15.8 17.3 6.7 8.1 3.5 9.0 
Miscellaneous, SS... sc cece cece ccc sceceees 3.5 5. 3.8 5.2 3.6 4.1 4.0 
Fuel used 6 eixlo posters cote sae ce ove var ae hae Re See es Oil Coal Oil Toal Oil Coal 
Annual output, Kw-hr................00- - 705.570 681,230 1,604,430 2,208,220 1,710,410 4,347,400 


*All fizures are for past 12 months. 


tAverage of large plants with an output of approximately 79,006,006 kw-hr. per year. 


sible places they will be neglected and may fail 
to operate at a critical moment. 


INSTRUMENTS INDICATE OPERATING CONDITIONS. 


Instruments for the boiler and engine room 
which give a comprehensive view of operating 
conditions have been sadly neglected till quite re- 
cently, and even now a large amount of steam is 
generated with the aid of no other instruments 
than a steam gauge and gauge glass. The instru- 
ments which tend to give the operator a strong 
grasp on varying conditions are really siga posts 
on the road to economy, and when properly used 
are very worth while investments. 

Among the most deserving of installation are 
the draft gauge, connected so as to read furnace, 
ash pit and uptake pressures and the drop through 
the boiler; the pyrometer to read flue-gas tem- 
perature, one instrument being connected to serve 
a number of boilers; the CO, recorder, or, where 
expense prevents, an Orsat; a thermometer in the 
feed line; some method of determining the weight 
of coal and ash, and a steam flow meter. 

By the use of the indicator varying conditions 
in engine operation can be detected and correc- 
tions made. The vacuum gauge, preferably a 
mercury column, and thermometers for indi- 
cating the inlet and discharge temperatures of 
the condenser circulating water are of great 
assistance in the efficient operation of the con- 
denser and its auxiliaries. 


ESSENTIAL RECORDS SHOULD BE KEPT. 


Only such records should be kept as will be 
really useful. There is a tendency among some 
operators to require the power-plant employes to 
keep numerous records, most of which are filed 
‘away and never consulted afterwards. A graph- 
ical record wherever it is possible to use such a 
form is favored because it presents to the eve of 
the employe, much better than a column of figures, 
any change that may take place. It is of primary 
importance that accurate record should be kept 
of output and fuel. A continuous record of fuel 
burned, water evaporated and output is of far 
greater value in showing production cost and con- 
dition of equipment than any spasmodic tests of 
apparatus no matter how thorough the latter. 
Important boiler-room records are quantity and 
temperature of feed water, boiler pressure, draft 
and temperature of gases leaving boiler, time of 
cutting in and cutting out boilers, when and how 
long boilers were blown down. Important en- 
gine-room records are load carried, vacuum, tem- 
perature of circulating water entering and leaving 
condenser and hot-well temperature. Time of 
starting and stopping units should also be re- 
corded. l 

About 15% of the heat in the coal delivered to 


the power plant is lost nonpreventably in the 
boiler; approximately 80% of this is lost in the 
chimney in maintaining draft. An accompanying 
table shows the distribution of actual heat losses 
in an average boiler room. 


SOOT PRESENT IN AIR IN LARGE 
QUANTITIES. 


Measurements made in Leeds, England, indi- 
cate that factories and domestic chimneys an- 
nually introduce into the atmosphere of that city 
35,000 tons of soot and into the atmosphere of 
the United Kingdom 2,420,000 tons. The meas- 
urements also show that there are 200 Ibs. of 
soot suspended in the air over each square mile 
of Leeds, that about 11% of this falls in the im- 
mediate region where it is generated, and that the 
remainder is carried to considerable distances be- 
fore it is deposited. By means of soot gauges 
and from the analysis of rainfall and snowfall, 
fairly accurate determinations have been made 
of the rate of deposit of soot at different points 
on the British Isles. The accompanying table 
gives some of the results. 


TABLE SHOWING RATES OF SOOT DEPOSIT IN 
VARIOUS LOCATIONS. 


Tons per 
Place. year per 
square mile. 

Industrial center of Leeds.............ccceee 639 tons 

Suburban residence section of Leeds......... 26 tons 

Center of London........... cc cece eee eee eee 426 tons 
Sutton, Surrey, just outside the metropolitan 

VCR ws d 5 caceae Ob Se ee we Oe ee OES Owe were 58 tons 

GIASEOW sree ase ae hose ka wees tote a eae Sates 820 tons 

Small seaside village............ ccc eee e wee ee 72 tons 


< Similar measurements made in the city of 
Pittsburgh showed that the rate of deposit in that 
city varied, according to location, from 595 to 
1950 tons per year per square mile. 


TELEPHONE FINANCE DISCUSSED AT 
ELECTRICAL MEETING. 


At a meeting of the New York Electrical So- 
ciety held Dec. 15 in the Engineering Societies 
building, New York City, H. J. Carroll, New 
York Telephone Co., gave an address on “The 
Telephone, as It Is and Is to Be,” in which he 
discussed the question of telephone finance and | 
its bearing on the future of the telephone service. 


OKLAHOMA UTILITY BUREAU ISSUES 
FIRST NEWS LETTER. 


The Public Utility Information Bureau of 
Oklahoma, of which H. A. Lane, 1107 First 
National Bank building, Oklahoma City, is man- 
ager, has issued its first news letter. It consists 
of suggested newspaper items on public utility 
activities, traction and telephone news and other 
matters affecting utility service. 
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Control Equipment for Direct- 
Current Motors 


Fourth of a Series of Articles on Principles and Application 
of Motor-Control Apparatus — Dynamic Braking — Design of 
Controller Governed by Duty—Advantages of Automatic Control 


By G. J. KIRKGASSER and E. W. SEEGER 


Dynamic Braking Used for Quick Stopping. 
—QOn pumps, fans and such installations it is not 
usually necessary to stop the motor quickly, and 
after power is shut off the motor 1s allowed to 
drift until it comes to rest. On other types of 
equipment such as elevators, hoists and some ma- 
chine tools it is necessary to stop the machinery 
as quickly as possible after power is shut off. In 
some cases hand-operated brakes are used; in 
others electrically operated mechanical brakes are 
installed. Where the machine must merely be 
stopped quickly, and where a mechanical brake 
is not necessary for holding the load, straight 
electrical or dynamic braking may be employed. 
Dynamic braking ts also sometimes used in com- 
bination with a mechanical brake. 

Fig. 19 shows a simple method of obtaining 
dynamic braking. When the single-pole, double- 
throw switch indicated at M is thrown from the 
upper to the lower position the motor is discon- 
nected from the supply circuit and the arma- 
ture is shunted by the resistance R. The motor 
will then act as a generator and impress voltage 
across the resistance R. The power generated 
in this way must, of course, be supplied by the 
stored energy of the machine, which is quickly 
brought to rest. The stopping time can be ad- 
justed by changing the ohmic value of the resist- 
ance R. If the resistance is increased the current 
is decreased, which means a reduction in braking 
torque; therefore the stopping time will be in- 
creased. It is possible to arrive at the same con- 
clusion from the standpoint of energy. If the 
current is decreased the watts (ZPR) dissipated 
by the resistance R will be decreased, and it will 
therefore take longer to dissipate the total stored 
energy of the machinery. 

The voltage generated by the revolving arma- 
ture 1s proportional to the speed, and as the motor 
speed decreases the voltage and the current are 


hut teh 
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Fig. 19. 


Acrosa-the-line diagram showing connections for ob- 
ce dynamic braking when the shunt field is across 
the line. 


reduced. The braking torque is therefore direct- 
ly proportional to the speed, while the watts dis- 
sipated in the resistance varies as the square of 
the speed. 

Shunt-Field Connections for Obtaining 
Dynamic Braking.—In Fig. 19 the shunt field 
is shown connected across the line, and this is 
probably the simplest and best method for ob- 


Sees Stet 


fo 
Fig. 20. 


Across-the-line diagram showing connections for oh- 
taining dynamic braking. 


taining dynamic braking. It often happens, how- 
ever, that the shunt field is not designed for con- 
tinuous service. In other cases, where the motor 
operates infrequently, the power loss in the field 
during the idle periods is quite an item. 

When it is not possible to connect the field 
across the line continuously a resistance is some- 
times inserted in series with the field in the “off” 
position of the controller. This decreases the 
heating effect, but also reduces the braking torque. 
It is possible by means of relays to obtain full 
field strength for dynamic braking, and either 
weaken or disconnect the field at the end of the- 
braking period. 


Series-Field Connections for Obtaining 
Dynamic Braking.—The connections for ob- 
taining dynamic braking on a series motor are 
usually more complicated than for a shunt ma- 
chine. The reason for this can be seen by refer- 
ring to Fig. 20. When the motor is running the 
circuit 1s from L, through the “up” contact of 
the switch M, through the armature and series 
field to the line L,, as indicated by the full-line 
arrows. The counter e.m.f. of the motor opposes 
the line voltage, and when the motor is discon- 
nected from the line the armature will tend to 
make the path of the current around the circuit 
indicated by the dotted arrows. The current of 
the series field, however, will be reversed, the 
field demagnetized and no dynamic braking ob- 
tained. 

It is apparent that if the series-field connections 
are reversed for braking the path of the current 
is through the winding in the same direction as 
when the motor is running, and it will then be 
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possible to obtain satisfactory dynamic braking. 

Fig. 21 shows one method of reversing the 
series-field connections. The full-line arrows in- 
dicate the direction of the current while the mo- 
tor is operating and the dotted-line arrow indicate 
the direction of the current during the braking 
period. 

The series field is‘-sometimes connected in series 
with a resistance and across the line for braking. 
This method is expensive, because in order to ob- 
tain full field strength it 1s necessary to draw 
full-load current from the line. 

Graduated Dynamic Braking.—Althouvh 
the braking torque can be adjusted by varying the 
braking resistance it is not always possible to ob- 
tain good results with one step of resistance. As 


Fig. 21. 


Across-the-line diagram showing connections for ob- 
taining dynamic braking on a series motor. 


the resistance is decreased the current is increased, 
and a point may be reached where the value of 
the current is high enough to cause commutator 
trouble. As the current is increased the torque 
is also increased, and if the braking torque is too 
high the machine may stop with a jerk. For this 
reason more than one step of braking resistance 
is sometimes used, with a comparatively high 
total resistance, which is reduced as the motor 
slows down 


Controller Duty Governs Design.—The de- 
sign of a controller, whether it is of the manual 
or automatic type, is determined by the service 
for which it is to be used. It 1s obvious that if 
a controller is merely used to start a motor occa- 
sionally the resistor will not need to have as 
much capacity as it would for speed-regulating 
duty. 

For ordinary starting duty it has been found 
that satisfactory results can be obtained if the 
resistor is designed to be in circuit 15 seconds 
out of every 4 minutes. For an automatic starter 
it has been found necessary to design the resistor 
for 30 seconds’ duty out of every 4 minutes. Fle- 
vator service is still more severe, and for this duty 
the resistors are assumed to be in circuit 1 out 
of every 4 minutes. For mill duty resistors are 
designed for half-time duty, and speed regulators 
must be designed for continuous duty. 

The contacts and connections can also be small- 
er where a controller is used for starting duty 
only. On the running point full-load current 
capacity 1s necessary, but on the intermediate 
points smaller capacity parts may be used. An 
example of this is found in the largest sizes of 
hand starters where the intermediate contacts 
are made by a shoe sliding over a copper seg- 
ment. The running contact, however, is usuallv 
made of a copper-leaf brush. 


Methods of Controller Operation. —Control- 
lers can generally be placed in one of two classes, 
depending on the method of operation. Manual 
controllers are those in which all of the functions 
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of the controller are directly under the control of 
the operator. Automatic equipments are those 
in which some or all of the functions are inde- 
pendent of the operator. Manual controllers 
have been more common than the automatci types, 


and are used principally because of their sim- 


plicity and lower first cost. Speed regulators are 
generally manually operated. For small motors 
which are started infrequently manual starters 
are usually satisfactory. Automatic controllers, 
however, have a number of distinct advantages 
over the manual types. 


Automatic Controllers Offer Advantages.— 


When a manual controller is used it is possible 
for a workman to operate the controller so rap- 
idly that the motor is practically connected to the 
line without resistance in series, and damage to 
the motor may result. With an automatic con- 
troller the acceleration of the motor 1s indepen- 
dent of the operator, and there is less possibility 
of abusing the motor and the machinery which it 
is driving. 

Safety is, of course, one of the most important 
considerations, and if an automatic starter is used 
there is no necessity for the operator to come in 
contact with live parts. The same protection can 
be provided with a properly incloses! manual 
Starter. 

It is often possible to save valuable floor space 
by using an automatic controller which may be 
placed at any convenient point with only a push- 
button station or other control device placed at 
the machine. 

When an automatic starter is used the operator 
merely presses a button and the motor starts and 
accelerates, while with a manual controller it 1s 
necessary for the workman to operate the con- 
troller handle until the equipment is up to speed. 
The automatic equipment not only saves time but 
allows the operators to give his undivided atten- 
tion to the machine. 

When automatic controllers are used it 1s a 
comparatively simple matter to add safety devices 
for the protection of the operator, motor and 
driven machine. Limit switches, emergency stop- 
ping stations, overload relays, etc., can be con- 
nected in series with the trip-coil circuit of the 
starter. 

The use of automatic starters often eliminates 
the necessity for an attendant. This is especially 
true of air-compressor and pumping installa- 
tions. On a pumping equipment the starting and 
stopping of the equipment is governed by a float 
switch or pressure switch. 

It 1s sometimes necessary to have the point of 
control some distance away from the motor. If 
a manual controller 1s used under these condi- 
tions it is necessary to carry the main current 
from the motor to the point of control, and the 
cost of copper in this case would be excessive. 
If automatic control is employed it is only neces- 
sary to run pilot wires between the point of con- 
trol and the motor. 

On extremely large equipments, and on me- 
dium size equipments which are started frequent- 
ly, automatic starters are often used because a 
manual equipment would be hard to operate. 
while an automatic controller can be operated 
from a push-button station or master switch. 


Overload Protection.—Nearly every motor 
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and controller is provided with a service knife 
‘switch and fuses, and in a great many cases these 
fuses are the only overload protection used. 
Fuses are objectionable because in case of over- 
load it is necessary to go to the switchboard and 
replace them. The expense of renewals has also 
been a considerable item, but since the advent of 
the renewable fuse this is not so serious. 

Circuit-breakers are sometimes used in prefer- 
ence to knife switches and fuses, and positive 
protection can be obtained in this way. The ordi- 
nary circuit-breakers, however, trip out on mo- 
mentary peaks of current which do not damage 
the motor. A circuit-breaker must either be pro- 
vided with some means of preventing tripping on 
momentary currents or set so high that it affords 
no protection from continuous overload. It is 
now possible to obtain breakers with time-limit 
attachments, and if these are used the tripping 
point can be set low enough to protect the motor. 

The use of relays for overload protection 1s 
quite common. - When used with manual con- 
trollers the relay opens the circuit of the no- 
voltage release coil, and on automatic controllers 
the relay usually opens the coil circuit of the 
main magnetic contactor. Further discussion of 
overload relays will be given later. 


CONTRACTOR-DEALERS OF IOWA TO 
MEET IN DAVENPORT. 


The Iowa State Electrica] Contractors and 
Dealers’ Association will hold a meeting in Dav- 
-enport the latter part of January. Louis L. 
Corry, Davenport, was named chairman of the 
general committee on arrangements; F. Thomas 
Turner secretary, and R. L. Stiles, treasurer. 
E. Kunkel will be in charge of the program and 
F. E. Downing will look after the entertainment 
features. 


[menioian CENTRAL ELECTRIC STATIONS TOTAL 
DISTRICT [Hydraulic 
{hp 


1,406 620,800 
13.346 : i 942.200 
596.463 , 3.490.000 
cac. 86) ‘ 4,820,000 
12.183 š 1.660000 
36.000 250,000 
11,800 J 1,227,000 
78,380 1743.500 
a ' . 228.500 


in same areas 


o è ° @3,.000 
31.980 n 406.000 
46.454 n 1 844.000 
182.420 ? 1,485,000 
37,075 ' i o 1,138,000 
14,837,000 
Jetas Water Power,develeped and undeveloped 
Hydraulic Plants, Capacrt r . babestaas's 
Sean and Internal et odr ike Piaats. Capacity... api 


Vertical Scale, linch — 1.000,000 hp 
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INDUSTRIAL PROBLEM DEBATED AT 
' ELECTRICAL MEETING. 


A mass meeting of the electrical industry was 
recently held at the Academy of Music, Phila- 
delphia. The meeting was for the purpose of 
securing better relations between employers and 
employes in the industry, and was addressed by 
men prominent in the public affairs of the city. 
Washington Devereux, chief electrical inspector 
of Philadelphia, presented a resolution on behalf 
of the Electric Club of Philadelphia, asking for 
greater co-operation between employers and em- 
ployes. l 


CANADA RANKS SECOND IN DEVEL- 
OPED WATER POWERS. 


According to a recent study of the water-power 
resources of different countries, Canada has the 
greatest per-capita water-power development of 
any country in the world excepting Norway. This 
development is 0.26 hp. per capita, while that of 
Norway is'`o.54 hp., and of the United States is 
0.07 hp. The United States, with 30,000,000 
hp. available, leads the world in potential and 
developed water-power resources, Canada rank- 
ing second. 

The accompanying chart, which was prepared 
by the Canadian Commission of Conservation, 
presents a concrete picture of Canada’s “white 
coal” resources and their development. In gen- 
eral, Canadian water powers are applied to three 
uses: (a) municipal purposes, (b) for manufac- 
ture of pulp and paper, and (c) for electrochem- 
ical and similar processes. Of the developed 
water power about 78% is used for municipal 
purposes, about 14% for the pulp and paper 
business, and about 8% for electrochemical or 
similar processes. 


The diagrams thow the aggregate capacity of the central 
WATER-POWER| station plants in the various areas, each of which includes fire 
Combustion hp degrees of longitude Thus, the most easterly indicates the capacity 
of such plants in Canada between long 60 W and 65°W, the second 
the capacity of plants belween long. 65°Wand70°W etc 
They also show the total water-pewer dereloped and undeveloped 


> 
The diagrams showing developed water-power indicate the 
great importance of StMaurice, S Lawrence and Magara Powers 
tt should be noted that the figures in the Tota! Water-Power 
column in this diagram.are the estimated amounts of 24-hoer 
low-water power, and thal these amounts can be much increased, 
the increase dependihg upon the amount of artificial storage 
available, the economic head that may be developed and the 
nature of the industries utilsing the power 


Central Stations and Total Water-Power Resources In Canada. 
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Integrating Wattmeter Accuracy 
and ‘Testing Practice 


Setting of Permanent Magnets an Important Factor in Accuracy— 
Dust Influences Meter Action — Bearings and Lubrication Need 
Attention—Accuracy Specified in Rules, Ordinances and Statutes 


By W. K. HERVEY 


Superintendent, Water and Light Department, Lindsborg, Kan. 


All companies furnishing electric service for 
general distribution are dependent upon electric 


watt-hour meters for the measuring of the power 
consumed, from which the amount due to the 
company is calculated. Considering the impor- 
tance of the meter with regard to the financial 


MAXIMUM WATT-HOUR-METER ERRORS ALLOWED 


BY COMMISSION REGULATION. 


State. Allowable error. 
Arizona .ceiw ska wtaaes 3% es aan load, half load or full 
oad. 
2% average error. 
Connecticut .......... 2% at heavy load. 


at light load. 


; 4% on commission test. 
District of Columbia.. 46%. 
TINOIS visreccec eneses 1% average rror. 
Indiana ......ssssss.o 4% on ight, half or full load. 
4% on commission test. 
Maryland ............ 1% adjustment. 
2% in service. 
Missouri ............. t% of correct registration. 
Montana desea Bec ees 4% between one-tenth and full load. 
Nevada: j4%645524.0%365 3% on normal load. 


New Hampshire ..... 
New Jersey ........6. 


on one-tenth rated meter ca- 
pacity. 

on light, normal or heavy load. 
on light load or heavy load. 


Oregon 66 bce eka eee es 4¢ 

Pennsylvania ........ t% average on light and heavy load. 
Washington .......... 1% on one-tenth or full load: 
West Virginia ....... 2% on light load or heavy load. 


LaveiGa sess 4% between one-tenth and full 


connected load. 


Wisconsin 


interest of the company it receives a minimum of 
attention and care, and if every periodic reading 
is higher than the previous one the meter is gen- 
erally considered to be correct. This condition is 
found more often among the small municipal 
plants and the small towns supplied by the trans- 
mission lines than on the larger systems. Many 
states and the principal cities have enacted laws 
or ordinances governing the testing of watt-hour 
meters, and the allowable variation in accuracy is 
definitely specified. A summary of such laws and 
ordinances is shown in an accompanying table 
which shows a variation in the allowable accu- 
racy from 2% to as high as 4%. All manufac- 
turers test and adjust their meters before ship- 
ment to within the limits of 2% error, either fast 
or slow, on any load condition suitable for that 
meter. 

A summary of meter accuracy showing that 
watt-hour meters do need attention, and that the 
central-station company is benefited by the test- 
ing is shown in an accompanying table. A cor- 
rect meter not only keeps the good will of the 
customer but increases the revenue of the oper- 
ating company, and to maintain a high standard 
of accuracy it is necessary that all meters be 
tested either previous to installation or imme- 


diately thereafter and at regular periods of time 
as long as the meter remains in service. With 
single-phase a-c. meters, such as are generally 
used for residence and commercial lighting, the 
schedule for periodic testing recommended re- 
quires that meters of a rated capacity exceeding 
25 amperes be tested at least once every 24 
months, and meters of 25 amperes and less be 
tested every 36 months or less. | 

From the results shown in the accompanying 
table it is readily seen that meters should receive 
attention and periodic testing while in service. It 
is necessary therefore to understand the simple 
mechanical and electrical construction of the 
meter and the reasons for failure to register cor- 
rectly, together with the method of testing and 
adjustment. 


ESSENTIAL PARTS AND OPERATION OF INDUCTION- 
Type METERS. 


The essential parts of the induction-type watt- 
hour meter are the stationary element comprising 
the electric and magnetic circuits, the rotating 
element, a registering mechanism and the retard- 
ing magnet. The electric circuit is divided into 
two separate parts, one consisting of a coil made 
up of a large number of turns of fine wire con- 
nected across the circuit. The other part con- 
sists of two small coils of heavier wire connected 
in series with each other and in series with one 
of the wires of the circuit. These two sets of 
coils are wound on a laminated soft-iron core of 


MAXIMUM WATT-HOUR-METER ERRORS ALLOWED 
BY STATUTE. 


Allowable 
error in 
State. per cent. 
ATIZONAS bt ies ow baa arene eee Mike ale deals Sn 3 
Connecticut © ora is eae ba PEE Yok HERE : 4 
District of Columbia ............ ae jean wie 4 
Maryland eels 6 aoe S Ries vlna Aa ee ls Seen aoe 4 
Massachusetts ........... ccc cc cece cece eee 5 
Missouri oeeie enen maa e A A Maw Obani 4 
New York cri miedo.de ce a aa ae E 4 
North Carolina 2 aed han cee et Kee Sane he 214 
Rhode Island.. ot oe eae de tedn ra r aeh 2 
Washington os 25 45 ks be Sew gk whew eed 4 
West Virginia ook fiw nc Beis hoan eee dooce 2 


irregular shape, depending upon the make of the 
meter, which serves as a path for the magnetic 
lines of force set up by the action of the coils. 
The rotating element consists of an aluminum 
disc or ring mounted on a light spindle and sup- 
ported by some form of as near a frictionless 
bearing as it is possible to design. Only two dif- 
ferent forms for the lower bearing are now in 
general use—the pivot bearing and the ball bear- 
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ing. The upper bearing is of the pin type, con- 
sisting either of a small steel pin extending from 
a brass screw into a recess drilled in the upper 
end of the spindle, or the bearing is reversed 
having the pin a part of the spindle and fitting 
into a hole drilled into a brass screw mounted 
above the upper end of the spindle. This bear- 
ing is lubricated by the placing of several discs 
of billiard cloth saturated in clock oil in the bot- 
tom of the recess in the upper end of the spindle 
with which the end of the pin comes in contact. 


Two Types OF BEARINGS IN COMMON USE. 


The pivot bearing consists of a small cup- 
shaped jewel mounted in a suitable fitting which 
is supported by the frame of the meter. The 
-end of the spindle has a special fitted point which 
rests in the cup jewel. A ball bearing consists of 
a lower jewel similar to that used with the pivot 
bearing and a similar cup-shaped jewel fitted to 
the lower end of the spindle. A small steel ball 
is placed between the two jewels. The friction 
of the two types is nearly equal. Sapphire has 
been extensively used for jewels, but recently 
diamond has been used and shows better wearing 
qualities together with less friction than the 


MANIMUM WATT-HOUR-METER ERRORS ALLOWED 
BY CITY ORDINANCES. : 

Allowable 

error in 

City. per cent. 
Charleston, S. C. i... . ee ees 
Chicago, Mh i sssakis' sane eres acd eh We e ea 
Cincinnati O; ose serene eRe n e eRe es 
Kansas City. Mo. .... 0.0... ee ne 
Louisville, Ky. 6 ose ees Bd AOI SERRE 
Minneapolis, Minn. ............ 0. cee ee eee 
Memphis, Tenn. és decs noes sew eb oe a eas 
Norfolk; Vas Ge ciiteeceue ge eee ee era e eee S 
Sandusky: O. ereinak ntate syed evade ene 
San Francisco, Cal. wc ceio sc kisweG dundee wes 
Sioux City- la. ca eesin oea Eaa oe oe bee 
Tipe Kae Kan. ose wed ow hee oh ee eae 


> 


be 
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sapphire jewel. This bearing should be cleaned 
and oiled with high-grade clock oil whenever the 
meter is given its periodic test. The registering 
mechanism consists of a reduction-gear train 
which reduces the speed of the disc to thit of the 
first registering dial, the dial train, and the dials. 
The parts of the mechanism are usually made of 
hard brass and are gold plated to prevent cor- 
rosion, 

The permanent magnets—one in some meters 
and two in others—are mounted so that their 
‘position may be adjusted relative to the position 
of the aluminum disc, thus increasing or decreas- 
ing the retarding effect by changing the value of 
K or © in the equation 

PS Khe 

where T is the retarding torque on the disc or 
ring, K is the speed of the disc or ring through 
the magnetic field, and @ is the strength of the 
magnetic field. It is evident that a small change 
in the value of $ will be an important factor in 
changing the retarding effect and, indirectly, the 
accuracy of the meter. For this reason the manu- 
facturers use special care to see that only steel 
which will retain its magnetism indefinitely 1s 
used for the magnets. 

All reliable manufacturers make every effort 
to produce an electric meter which will retain its 
accuracy indefinitely, but some defects are always 
liable to occur even after the meter has left the 


Vol. T1—No., 25. 


factory. Certain parts of the meter are more 


liable to be the cause of its failure to register’ 


correctly than others, though the cause may be 
due to the partial or complete failure of any of 
the essential parts of the meter as previously 
listed. 


CURRENT CoiLs Not OFTEN SUBJECT TO FAILURE. 


Failure in the electrical circuit usually occurs 
in the potential coil, resulting in the insulation 
being more or less completely destroyed. Such 
trouble can be remedied only by placing a new 
coil in the meter. The failure of the current coils 
is always possible, but with the circuits properly 
protected by fuses the circuit is usually opened 
whenever there is an overload before any mate- 
rial damage is done to the meter. Care should be 
taken to see that all terminals and contact screws 
are tight before the meter is installed. 

The meter case is intended to be dustproof. but 
on examination of many meters which have been 
in service where they have been exposed to un- 
favorable conditions there is usually more or less 
dust collected inside of the meter. This is espe- 
cially true in meters where it is necessary to re- 
move the main cover to connect the various wires. 


Dust on the revolving element results in a change 


in its weight, and a corresponding increase in 
the amount of friction, with a loss of accuracy 
on light loads. Dust in the bearings causes exces- 
sive friction and impairs the accuracy accord- 
ingly. Cases have been cited where small 
spiders have spun webs inside of the meters and 
also where ants have gained an entrance and de- 
stroyed the meter completely. 

When dust is detected the meter should be 
cleaned as thoroughly as possible and the bearings 
oiled. Cleaning and oiling of the bearings is im- 
portant for the highest accuracy, and every meter 
should have the bearings cleaned and oiled at the 
time of the regular periodic test or at intervals 
not to exceed 36 months. For this purpose a 
high-grade watch or clock oil should be used, and 
care must be taken that an excess of oil is not 
applied. A satisfactory method is to take a piece 
of cloth absolutely free from lint which has been 
partially saturated with the oil and wipe the parts 
of the bearings with this cloth. The wiping will 
not only remove any particles of dust adhering to 
them, but will leave a film of oil which will be 
found sufficient for the lower bearings. A small 
drop of oil may be put into the upper bearing and 
will be absorbed by the discs of billiard cloth, but 
care should be taken that an excess of oil is not 
applied. It is obvious that the parts must be 
properly reassembled and tested after oiling. 

The registering mechanism is practically free 
from defects, and if the meter is kept free from 
dust it will not impair the accuracy of the meter. 


=- Any corrosion on the reducing gear would be 


liable to cause a retarding effect, or to completely 
stop the meter, and to prevent this the manufac- 
turers give all parts of the gear train and dial 
train a thin gold plating. 


Rovca TREATMENT AND TIME INFLUENCE 
MAGNETS. 


Only rough treatment will impair the perma- 
nent magnets. Magnets may weaken slightly with 
age or rough handling, but with the material now 
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used the original magnetism is retained indef- 
initely. Shop tests previous to installation often 
find meters in which the magnet has not been 
properly secured at the factory so that the jarring 
in shipment has caused it to shift its position 
enough to cause the meter to register incorrectly. 

Meters may be tested by the use of an indi- 
cating wattmeter and stop watch, and where more 
information is desired an indicating ammeter and 
valtmeter may be used. The indicating watt- 
meter will show the number of watts actually 
consumed at the time of reading, and with a 


steady load and constant voltage on the line the- 


number of watts measured by the integrating 


wattmeter can be calculated by knowing the meter _ 


constant and the number of revolutions of the 
disc during a given period of time. The meter 
constant is usually painted on the meter disc, or 
can be found as a permanent mark elsewhere on 
the meter. By counting the number of revolu- 
tions of the disc during a given time the number 
of watts may be calculated by the accompanving 
formula. oe 
3600 X K XR 
Watts = ——______—_ 
S 

where 3600 = number of seconds in an hour, 
K = meter constant as marked on the meter, 
R = number of revolutions counted, and S = 
number of seconds required for the disc to make 
R revolutions. 

The accuracy of the meter can then be calcu- 
lated by the formula 

100 X calculated watts 

Ce accuracy = ———__—_—___ —_____ 
Indicating-wattmeter reading 
ROTATING STANDARD FOR METER TESTING. 


A method much simpler, more flexible and 
equally as accurate involves the use of the ro- 
tating standard testing set. This set consists 
essentially of a special induction-type wattmeter 
element with a pointer attached to the disc spin- 
dle so that its revolutions may be counted, and by 
having the pointer revolve over a dial divided into 
100 equal divisions so that fractions of revolu- 
tions can be accurately read. An external cord 
and switch are connected to the potential circuit 


Connections for Testing Meter With Rotating Standard 
Set. 


of the meter so that the meter may be started and 
stopped by the operator while at some distance 
from the meter. This meter possesses the ad- 
vantage that its registrations are independent of 
any error due to fluctuating voltage or current 
during the time of the test. 
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For testing meters in residences it has been 
found desirable to have the meter tester equipped 
with some means of supplying the loading desired 
independent of the house load. The method of 
using the customers’ load not only destroys the 
good will of the consumer, but requires too much 
additional time going over the circuit turning on 
and off the load as required. The test should be 


Inte, rating Indicats. 
Watllmeter Ammeter 


Wattmeter 


Connections for Testing Meter With Portable Indicating 
Instruments. 


made covering the following percentages of the 
rated capactiy of the meter: Full voltage and 
no current—creepage test; 2% rated current—to 
test for smooth and continuous running of the 
meter disc; 10% rated current; 20% rated cur- 
rent; 50% rated current; 100% rated current, 
and 150% rated current. 

Test at 20, 50 and 150% rated current may be 
omitted, but no meter should be considered tested 
on which its accuracy at full load and light load 
is not definitely known. As creepage is one of 
the most common complaints of customers, the 
meter tester should be required to definitely check 
this test. A meter is considered as creeping when 
the disc makes one complete revolution in 5 min. 
or less. 

In comparing statistics prepared by the New 
York Public Service Commission and the Na- 
tional Electric Light Association it is found that 
the percentage of meter accuracy has been highly 
improved during recent years. But the meter is 
at best only a delicate instrument, and should 
therefore not be neglected since it has such a vital 
bearing on the financial revenue of the operating 
company. 


Á 


SITUATION IN GERMAN ELECTRICAL 
INDUSTRY. 


A director of the Siemens-Schukert, one of 
Germany’s large electrical engineering and con- 
struction firms, recently made a survey of the 
situation in this industry. He states that in 1920 
not more than 30% of the pre-war production of 
high-tension cables will be turned out in Ger- 
many. The situation in the wire, motor and in- 
stallation industries is also bad; power plants are 
placing but few orders, apparently being uneasy 
over the question of socialization. The outlook 
for business with the street-car companies is dis- 
couraging, constant increases in wages having 
prevented the purchase of any new cars. In 1919 
the value of lamps produced amounted to 70,000,- 
ooo marks. Before the war 50% of Germany’s 
lamp production was exported, but at present less 
than 25% is exported. It is said that foreign 
competition in the lamp trade is much keener 
than before the war. 
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Distribution Problems of Central- 


Station Companies 


Suggestions Made on Interconnection of Systems, A-C. vs. D-C. 
Distribution, Industrial Service and Voltage Regulation by Com- 
mittee of Association of Edison Electric Illuminating Companies 


That there,are economies to be derived from 
the interconnection of central stations is beyond 
question, as demonstrated from the numerous 


consolidations of utilities in the past. Practically . 


each large utility as it now exists comprises the 
systems of a number of smaller companies which 
have been combined to serve a given territory. 
In this process some of the inefficient plants have 
been discontinued, while others have been re- 
tained for standby or peak-load operation, thus 
effecting large economies in operation and invest- 
ment charges, far outweighing the cost of the 
additions and changes required to combine the 
systems involved. In the same manner the inter- 
connection of the larger systems is bound to fol- 
low for reasons applicable to each local situation. 

While the greatest economies are to be ob- 
tained by interconnecting hydroelectric with 
steam plants, it is important to consider any inter- 
connection which will result in a saving in fuel, 
as fuel materials which are now consumed can 
never be replaced; therefore, any effort toward 
their conservation is of importance to the national 
welfare. | 

The results to be accomplished in each instance 
must vary with local conditions; for example, a 
hydroelectric company normally purchasing a 
large volume of energy from steam plants during 
the normal working hours each day when its 
hydro capacity is insufficient to meet the require- 
ments of its consumers firs it possible in turn to 
sell back to the steam-operated plants its entire 
surplus output generated during light-load periods 
when water is available. Further, the hydro- 
electric company is similarly enabled to dispose 
of a large amount of energy during freshet 
periods when otherwise water would run to waste, 
due to the practical inability to provide sufficient 
storage facilities. It is not infrequer.t that the 
amounts of surplus power thus available may 
have an enormous potential value locally when 
fuel supplies are costly and difficult to obtain. 
The economies to be effected by the electrification 
of our railway systems have been dwelt upon at 
length by many authorities on the subject, the 
consensus of opinion being that a saving in fuel 
alone totaling 120,000,000 tons per year would 
result from complete electrification, entirely aside 
from the attainment of other favorable results 
even more important than fuel saving. 


PoINts OF DISCUSSION ON INTERCONNECTION OF 
DISTRIBUTION SYSTEMS. 


Notwithstanding the many papers and reports 
presented on this subject, there remain many 


points open for discussion among which are the 
following: 

Can lines of 200,000 volts or more be con- 
structed and operated to furnish reliable and sat- 
isfactory service? 

Will such lines be as free from hghtning dis- 
turbances as has been contended? 

Will a single-circuit line be satisfactory ? 

Where transmission distances are of the order 
of two or three hundred miles, will the amount of 
energy that can be transmitted over such a line 
warrant the investment required for its construc- 
tion and operation? 

What means should preferably be provided for 
controlling the regulation of energy flowing over 
interconnections where the sending company to- 
day may be the receiving company tomorrow? 
The choice of means at present rests with the use 
of transformer taps, induction regulators, syn- 
chronous condensers, etc. _ 

Should the frequency of an interconnected sys- 
tem be controlled from a single station? 

What form of rate schedule and basis of charge 
should be used between companies for energy 
transmitted over interconnections? It must 
usually follow that the larger utilities can sell to 
the smaller companies at lower rates than the 
latter can sell to the former. On the other hand, 
the larger companies are not likely to be interested 
in the purchase of energy at prices higher than 
their own costs except in emergencies, when they 
would probably be ready to pay any price for 
energy for relief. Upon what basis should the 
investment required for a given interconnection 
be contributed by the interested parties? 

Should not and cannot all future developments 
employ a frequency of 60 cycles? It is believed 
that the answer to this question should be “Yes,” 
since there remains but a single important class 
of service, viz., the electrification of railway serv- 
ice, Which may possibly require some frequency 
other than 60 cycles in some instances where al- 
ternating-current operation is adopted. 

In dealing with future electrification develop- 
ments it is contended that each local utility should 
be vitally interested, for without question railway 
service is logically a utility load. Usually rail- 
way electrification will contribute materially to- 
ward interconnecting various districts in the same 
manner as the railways serve different com- 
munities, 

The design of any distribution system devel- 
oped for railway service should at the outset pro- 
vide for the use of the railway alternating-current 
bus for both railway and general distribution pur- 
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poses where possible, as such design makes un- 
necessary any duplication of lines over the terri- 
tory involved. Where possible use should be 
made of the railway substations for general dis- 
tribution purposes, thus further facilitating an 
economical use of plant investment. 


ALTERNATING-CURRENT VERSUS DiRECT-CUR- 


RENT DISTRIBUTION. 


From time to time this question has been the 
subject of active discussion as regards the most 
desirable policy to be pursued in further exten- 
sions of systems of distribution. It is not un- 
likely that in many cases the executives of the 
larger companies look upon the direct-current 
Edison systems as the cornerstone of the indus- 
try, and that anv suggestions looking to their 
abandonment solely for reasons of economy are 
not received with much enthusiasm. While it is 
inadvisable to broadly recommend such a course, 
a definite boundary should be established in all 
the larger systems beyond which no extensions 
of the direct-current system shall be made. The 
entire question may be said to rest on the success 
with which alternating current may be used in 
place of direct current for general use. 


In certain locations the answer has been found,. 


since in one of the larger systems the boundary 
of the direct-current territory has been moved 
twice within five years, the present area inclosed 
by this boundary being only 22% of the area 
originally served by direct-current service. In this 
particular system alternating-current service is 
supplied in certain portions of the direct-current 
‘district for loads in excess of 45 kw. on five- 
year contracts embodying special conditions. In 
‘another of the systems 15% of the area of the 


-direct-current territory supplies 85% of the low- | 


tension direct-current load. It is obvious that 
‘the boundary in this case should be drawn to in- 
‘clude but 15% of the present direct-current area. 

It must be admitted in advance that a low- 
tension direct-current system is inherently better 
adapted for general use and when properly in- 
stalled and supplemented with storage-battery re- 
‘serves affords a larger measure of insurance for 


‘continuous service than is possible with any 


-alternating-current system. 
It must further be admitted that alternating- 


current service is not well adapted to certain. 


‘processes such as high-speed elevator service, 
‘variable-speed tools, etc., although the advances 
in the art are rapidly overcoming many of the 
‘difficulties previously experienced with such de- 
vices. Recently a representative of one of the 
largest elevator manufacturers expressed confi- 


‘dence in the ability to produce satisfactory alter-. 


nating-current elevator equipments to operate at 
‘speeds up to 400 ft. per min. for approximately 
the same price as for direct-current equipments. 
‘This appears to be the maximum speed attainable 
‘at present to compare with 700 ft. obtained with 
‘direct-current machines, yet: with new develop- 
‘ments continually appearing it may only be a 
‘question of time when the difference in favor of 
the direct-current system may be eliminated and 
‘the systems rest on an equivalent basis. 
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Recent practice has indicated the desirability of 
using motor-generator sets in connection with 
battery charging, electrolytic processes, moving- 
picture machines, variable speed tools, etc.; in 


- general, it is confidently asserted that more than 


80% of the utility loads are served eee by 
sltematine: -current service. 

Finally, it cannot be denied that the investment 
and operating costs for a given direct-current 
system with the customary storage-battery re- 
serves is far in excess of an alternating-current 
system of equivalent capacity ; therefore, custom- 
ers using alternating-current service and buying 
from a company selling both forms of service at 
the same rates may fairly contend that they are 
in fact bearing a part of the expense of maintain- 
ing and protecting the direct-current system. Un- 
der such conditions it 1s questionable if many 
customers would pay the added cost of 100% 
service if they had a choice in the matter. — 7 


INDUSTRIAL SERVICE. 


In an effort to increase the continuity of service 
for certain consumers using alternating current, 
duplicate services are frequently provided or de- 
manded as the case may be. In some instances 
the nature of the business or compliance with - 
municipal or legal requirements may require that 
duplicate service be provided, yet even in such 
cases it is felt that the customer should bear the 
added expense for such service, as rates in gen- 
eral do not warrant the additional expenditure on 
the part of the utility. Central-station companies 
on every hand are using every effort to make 
their service as nearly perfect through duplication 
of supply to substations over different routes, the 


‘maintenance of duplicate equipment and elabo- 


rate protective devices at known critical points, 
and the use of the highest class of equipment in 
all construction, thus effecting as large a measure 
of insurance against failure as may reasonably 
be required. 

Comment is made from time to time on the un- 
profitable nature of certain businesses which are 
offered for connection to central-station lines. 
There should be no such thing as an unprofitable 
load if rate schedules are properly constructed to 
meet all conditions. It is contended that a utility 
should devise ways and means to supply service 
as required for any reasonable use wtihout ques- 
tion, and that it should be merely a commercial 
problem to develop a rate suitable for each con- 
dition. 

There are without question many instances 
where certain types of service now classed as 
profitable could be made more so had the con- 
sumer been induced to install a proper type of 
apparatus, and it is in this direction that the com- 
mercial salesman of both utility and manufactur- 
ing interests can render valuable assistance in 
educating the customer to purchase the proper 
apparatus when he becomes a prospect for elec- 
tric service. This particular factor is of consid- 
erable moment in controlling the power-factor of 
the system Joad, as many instances of low power- 
factor are directly traceable to the use of im- 
proper equipment. 
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Among the newer industries now under de: 
velopment in this country is the fixation of at- 
mospheric nitrogen, a process which has been ex- 
tensively exploited in Europe where cheap power 
has been available. An initial installation of a 
500-kw. plant is now under consideration in one 
of our larger cities, the success of which will un- 
doubtedly result in the extension of this industry 
in many other locations where power conditions 
are favorable. 

Off-peak industrial loads offer opportunities 
for the expansion of the central-station business 
through increase in output without requiring in- 
crease in generating plant. Further experience 
with this class of service, where the utility selects 
the hours of delivery of energy to consumers, in- 
dicates that not only is the business in itself profit- 
able at suitable rates but that through a marked 
improvement in load-factor, and, therefore, an 
increase in output, the cost of furnishing the bal- 
ance of the system output is favorably aftected. 

One of the central-station companies has a 
schedule in operation under which it sells “sec- 
ondary service,” which permits it to change with- 
out notice the hours over which the customer may 
operate. The following paragraphs are extracted 
from what is designated as the “miscellaneous 
energy rate” in that schedule: 

“Electricity for certain miscellaneous energy purposes 
will be sold, under the following schedule, to any cus- 
tomer who has signed an agreement for electric service 
embodying the terms and conditions of the company. 

“‘\fiscellaneous energy purposes’ covered by this 
schedule are cooking, direct heating, refrigeration by 
compression, charging storage batteries, electroplating 
and electrolytic work, water supply and irrigation, and 
‘secondary service. ‘Secondary service’ is service where 
the customer has sources of hydroclectric, steam or 
other supply which during the year operate at capacity 
sufficient to supply the customer's maximum demand 
and at least a number of kilowatt-hours equivalent to 
a minimum of two hundred times the customer’s maxi- 
mum demand, or at least 10,000,000 kw-hrs. and where 
also the service is supplied solely at the convenience of 
the company as supplementary or secondary supply, and 
the customer provides at his own expense such time 
switches, circuit-breakers or other apparatus as in the 
judgment of the company are necessary to protect it 
against the use of the service other than at times con- 
venient for the company. 

“The ‘convenience of the company’ does not include 
use during so-called ‘peak hours,’ but if in any year 
conditions are such that service can be supplied by the 
company during certain peak hours to be specified from 
time to time by the company, such service will be sup- 
plied to customers applying for the same; such cus- 
tomer may on one week’s written notice decrease the 
number of kilowatts previously applied for, and may at 
any time apply for an increased number of kilowatts 
which will be supplied if the company has the available 
capacity.” 

At the present time the excessive cost of fuel 
makes this form of service particularly attractive 
to the isolated plant owner, yet under practically 
any conditions it should be possible to secure this 
business for at least a portion of each vear out- 
side of the heating season with profitable results 
to all concerned. 


METERING PRACTICE FoR TLiGH-TENSION SERVICE. 


Attention 1s directed to the wide differences in 
metering practice as applied to industrial service 
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when served from high-tension lines. It is noted 
that in some instances the utility makes every 
effort to sell energy direct to the consumer at 
“high tension,” the consumer providing and main- 
taining all converting equipment. Under other 
conditions energy is metered and sold at the low- 
tension terminals of the converting equipment. 
the utility providing and maintaining the neces- 
sary converting apparatus. In the latter case the 
rates charged for service are higher than in the 
first case. These two methods seem perfectly 
logical and reasonable in the interests of both 
utility and consumer. 

Variations from these methods are noted where 
the utility prefers to sell all energy at low tension, 
owning and maintaining all converting equipment 
by preference, or instances are noted where the 
reverse is the practice. Under both conditions. 
however, the energy is metered on the low-tension 
side of the equipment serving the consumer, the 
losses in the equipment being estimated and added 
to the meter registration to determine the proper 


Input upon which to base charges for high-tension 


service when sold on that basis. It is obvious 
that a wider tolerance in meter accuracy must 
be accepted in such cases than would ordinarily 
be considered good practice. 

A discussion of the reasons governing such dit- 
ferences in practice would be instructive. In one 
case the utilities’ responsibilities terminate with 
the operation and maintenance of its distribution 
system, with a marked reduction in spare equip- 
ment required to be carried for repairs. On the 
other hand a utility preferring to provide and 
maintain all converting apparatus on customers’ 
premises must of necessity carry a larger stock 
of supplies and maintain a larger operating or- 
ganization with attending higher costs, particu- 
larly in systems serving an extensive area. 


WIDER VARIATIONS IN VOLTAGE REGULATION 
PERMISSIBLE. 


It has been a tradition in the history of the in- 
dustry that close regulation was necessary for 
the maintenance-and supply of satisfactory elec- 
tric service. While this was undoubtedly true in 
the earlier days with the apparatus and facilities 
then available, it 1s no longer necessary to adhere 
to the then commonly accepted standard of “2% 
regulation.” It has now been repeatedly demon- 
strated that materially wider variations in pres- 
sure up to 4 or 5% are permissible without caus- 
ing comment or unfavorably affecting the service 
supplied in many industries. 

In the case of certain appliances m common 
use it is, however, imperative that a critical muni- 
mum voltage be maintained at all times. otherwise 
unsatisfactory service will result, this factor 
placing a limit on permissible downward varia- 
tions in voltage in some instances. Observation 
of conditions in many industrial installations in- 
dicates the possibility of even exceeding 5 regu- 
lation at times without comment. Consideration 
of this subject may result in devising means of 
making substantial reductions in the investment 
required for distribution purposes. 
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EDITORIAL COMMENT 


Use of Pulverized Coal Making 
Steady Progress 


Many notable achievements were made dur- 
ing the war, to go unnoticed because of more 
pressing matters calling for attention. One by 
one these come to the fore, and then they re- 
ceive their quota of comment and favorable 
award. The use of coal in pulverized form as 
fuel is one of the developments that has pro- 
gressed in a modest manner but with plenty of 
success. 

It still can be truthfully said that pulverized 
coal is used mainly in the metallurgical and the 
cement industries and but little for steam rais- 
ing. But it can no longer be said that the only 
power plants using pulverized coal are a few 
small plants in two or three places. Pulverized 
coal has made comparatively rapid progress 
when the high cost of labor and materials and 
the hesitancy to make investments in equipment 
on the part of public utilities are all taken into 
consideration. 

Pulverized coal comes to the fore at this time 
especially because Henry Ford is employing it 
to heat eight 2647-hp. boilers now being installed 
at the River Rouge plant. Pulverized coal and 
blast-furnace gas will be used together under 
these boilers, ratings of 250% being maintained 
during the day and 400% when necessary. The 
Milwaukee Electric Railway & Light Co. has 
heen using pulverized coal for more than a 
year under five 468-hp. boilers with good suc- 
cess. This company has now about ready for 
service another station that will burn pulverized 
coal exclusively under eight 1306-hp. boilers. 
The station will be the largest yet built where 
pulverized coal will be burned exclusively. The 
River Rouge plant has double the boiler capacity. 
but blast-furnace gas is being used simultaneously 
with coal. 

It has been claimed that pulverized coal is 
not feasible in power plants of less than 2400 
hp. because the investment is comparatively high 
and the higher maintained economy does not per- 
mit the investment to be profitable. Changing 
prices may alter this situation. The statement 
is a generality, and, like all generalities, is only 
a half-truth. Meanwhile in Seattle, pulverized 
coal is being used in much the same way that 
fuel oil is used. Coal is pulverized at a central 
plant and from there distributed in tanks in the 
same manner oil is distributed to consumers. 


‘The consumer of pulverized coal buys his fuel 


already for use and burns it much as the user 
of fuel oil does. The plants doing this are not 
large; they are small, a fact which suggests that 
perhaps after all pulverized coal is not limited 
to plants of more than 2400 hp. 

The use of pulverized coal will come from 
evolution and not revolution, meaning that its 
adoption, will be gradual. There is ample oppor- 
tunity for it, and a pressing need. The power 
plant at the mine mouth could make good use 
of the high-ash and high-sulphur coals that are 
costly to transport, difficult to sell and costly to 


burn on grates if they were pulverized. There 


is many a culm bank now a nuisance that would 
change to a veritable gold mine were a pulver- 
ized-coal burning plant installed nearby. These 
are coming, of course, because they appear in- 
evitable, but the day should be hastened. 


Water-Power Developments 


After years of uncertainty, indecision and 
omission, the federal government was finally pre- 
vailed upon to pass the water-power act, which 
created a power commission, composed of the 
secretaries of war, interior and agriculture, in 
whom is delegated the power to issue licenses for 
works for developing water power on public do- 
main, in national forests and on navigable rivers 
for periods not exceeding 50 years. | 

Within one month of the passage of this law 
applications for licenses to develop more than 
half a million horsepower had been made. This 
pace has not, of course, been maintained, but 
there is every indication that the promulgation of 
a workable water-power policy will eliminate the 
chief cause of the indifference and inactivity ex- 
isting of recent years in hydroelectric develop- 
ments. High costs, scarcity of labor aad mite- 
rials have been other reasons. 

Much water 1s going to waste on lands eon- 
trolled by the. different states to which the fed- 
eral water-power act does not apply but which 
come under state legislation. Blame for not de- 
veloping these cannot be placed upon lack of 2 
workable water-power policy. Higher fuel prices 
and gradually decreasing costs of goods and 
workers should encourage such development. 
The war proved the value of co-operation and 
the expediency of interconnection of utilities, 
through transmission lines. Many of the smaller 
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hydraulic power sites would be feasible if tied in 
together where each alone would cost too much 
to develop, might lack sufficient load, and fail to 
deliver power except during certain seasons. 
Linking up such power sites helps equalize mat- 
ters and co-ordinates water flow with load de- 
mand. 

The automatic station has already proven it- 
self in industrial plant and hydroelectric gener- 
ating station. In many small water-power devel- 
opments wages for attendance prohibit the profit- 
able installation of a plant. Automatic control 
makes such plants possible and profitable. As a 
further step toward enabling the very small water 
power to be put to use the employment of outdoor 
apparatus instead of expensive buildings, etc., has 
been provided for. These things certainly bring 
nearer the day of the hydroelectric plant or 100 
hp. or so. 

The point we wish to bring out here, however, 
is that there are vastly more small water-power 
sites awaiting harnessing than there are larger 
ones. In the past these small resources have been 
neglected because the larger and more spectacular 
developments attracted most of the attention. It 
is sincerely hoped that high fuel costs and the 
veering of attention toward water-power develop- 
ment in general will combine to turn the flood- 
lights of public interest and professional approval 
upon the worthy little falls that could, if devel- 
oped, light up the streets and supply the work 
shops of many small towns. _ 


Electrifying Railroad Terminals 


Central-station companies have always taken a 
keen interest in railroad electrification. It would, 
as a matter of course, fall to many of them to 
supply energy to the railroads rather than for the 
railroads to build their own power plants. 

The enormous coal saving that would come 
about by the supply of central-station service to 
the electrified railroad, because of the diversity 
factor of the railroad load, has been well brought 
out at different times, notably at Chicago during 
the National Electric Light Association conven- 
tion several years ago, and more recently in con- 
nection with the electrification and linking up of 
the New England states. Unfortunately the 
initial cost of railroad electrification is so enor- 
mous that notwithstanding the huge fuel saving 
the prospects for complete electrification are not 
so near at hand but what the average central- 
station company is merely an interested spectator 
rather than a sponsor for electrification. 

However, the central-station companies should 
keep in touch with the plans of railroad officials, 
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which together have certain significance. The 
subject of railroad electrification may mean for 
the utility something else beside immediate or 
even prospective load of magnitude. For example, 
at the joint meeting of the American Institute of 
Electrical Engineers and the American Society of 
Mechanical Engineers in New York recently 
“Steam vs. Electric Locomotives” was the sub- 
ject matter. Each had its advocates, who pre- 
sented well-correlated facts in very presentable 
form. 

In the statements of John E. Muhlfeld, who 
championed the steam locomotive, there is food 
for thought for the central-station fraternity. He 
stated that the average freight car is in main-line 
movement only about 10% of its life. The bal- 
ance of the time is about as follows: 55% in 
the hands of the railroads on account of inter- 
changes, yard, loading and unloading track move- 
ments, track delays, etc., and 35% in the hands 
of the shipper and consignee due to loading and 
unloading reconsignments. 

Railroad electrification would, therefore, affect 
but little the actual time a freight car was in 
actual useful movement. Electrification of ter- 
minals and switching yards would immediately 
speed up car movement and so increase the carry- 
ing capacity of the nation’s freight cars. Freight 
yard and switching termini electrification is often 
feasible where main line electrification is out of 
the question. 

However, the war proved that it was not the 
main line but the terminal that was the pre- 
dominating limitation for many railroads. The 
freight station is the neck of the bottle because 
of antiquated methods of loading and unloading. 
If the delays in these operations could be reduced 
50%, then 17% of the life of a freight car would 
immediately be available for something more 
useful than awaiting the attention of the con- 
signor or consignee. 

The central-station companies can well attack 
this matter of electrical machinery for handling 
freight. Electric trucks and tractors, portable 
conveyors in their divers forms, immersion heat- 
ers for expediting the emptying of tank cars, and 
packing and piling machines are but a few of the 
devices that the central-station companies can 
honestly advocate, safe in the knowledge that 
they will save money for their users and conserve 
railroad cars by hastening their loading and un- 
loading. 

Universal railroad electrification may not be 
immediately feasible. But there are many phases 
of railroad service which the central-station com- 
panies can and should assist for their own sake, 
for the sake of the railroads and the whole nation. 


December 18, 1920. 
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THE WEEK’S NEWS 


Reports of Important Meetings, Developments and Other Happenings of the Electrical 
Industry and Its Allied Interests 


SEPTEMBER ELECTRICAL EXPORTS 
SHOW INCREASE. `: 


Total Amounts to $7,307,068, an Increase of $1,187,480 
Compared With Same Month Last Year— 
Nine Months’ Figure Is $67,669,846. 


_ The exports of electrical goods to foreign 

countries for September were valued at $7,307,- 
068, compared with $6,119,588 for the corre- 
sponding month in 1919, or an increase of $1,187,- 
480. For the nine months ending September, 
1920, the total exports amounted to $67,660,846, 
a decrease of $769,358 from the 1919 figures 
and an increase of $23,912,130 over the total for 
the nine months ending September, 1918. 

The following classified figures give the de- 
tailed data for September, 1920, compared with 
the corresponding month last year: 


Electrical machinery and appliances Sept., Sept., 


(except locomotives): 1919. 1920. 
EBatterie8 ....ssssesssssssscossesosoo $ 442,588 $ 607,936 
CarbonS esera epea a ae ale oo ie he Oates 72.816 119,233 
Dynamos and generators............ 525,040 461,673 
Pans seeeanuns res base tei an eo bial oe 49,768 70,489 
Heating and cooking apparatus..... 91,881 95,986 
Insulated wire and cables........... 301,315 635,641 
Interior wiring supplies, including 

PXCUUNCS 58h oo ke rarei ee tEn niai 146,729 241,042 

mps— 

PEC Sine 5S h6 5s Pewee ed e a tees 374 1,053 

Incandescent— 

Carbon filament ............00.00- 10,861 4,402 

Metal filament ....... atin Bas ob’ 358,396 244,047 
Magnetos, spark plugs, etc.......... 226.843 271,177 
Meters and measuring instruments. 208,496 190,331 
NIOCOER: oe eona oe ae ore Nae SER PERS 733.891 1,230,408 
Rheostats and controllers........... 38,32 33,309 
Switches and accessories............ 339,188 281,635 
Telegrapn apparatus, including 

WITGIESS: 666 ei saaes ees Oe ot en ah 31,262 38,093 
Telephones a ods Ks Sele aw iar arenes 199,936 246,841 
Transformers .......cccceccccsccees 153,508 208,492 
All other ens cts cre ee ha nd AEA ER 2,188,370 2,325,279 


Total electrical machinery, etc....$6,119,588 $7,307,068 


METROPOLITAN CONTRACTORS HOLD 
SEMI-ANNUAL MEETING. 


Co-operation With Central-Station Companies, Mer- 
chandising and Industrial Lighting Are Con- © 
sidered at New York City Convention. 


With an attendance of over 300 the semi- 
annual meeting of the Metropolitan District As- 
sociation of Electrical Contractors and Dealers 
was held in the auditorium of the New York 
Edison Co., New York City, Dec. 8. Among 
the speakers was Walter Neumiller, New York 
Edison Co., and M. S. Seelman, Brooklyn Edi- 
son Co. The latter spoke on the relations be- 
tween his company and the electrical contractor- 
dealers, and emphasized the desire to co-operate 
fully in rendering service to the ultimate con- 
sumer. W. L. Goodwin, General Electric Co., 
told of the need of educating the contractor- 
dealers in modern merchandising methods, equip- 
ment and installation regulations, and the vital 
necessity of all those in the electrical industry 
financially supporting the central-station compa- 
nies at this time. 


Another feature of the meeting was an address 


‘on “High Level Industrial Lighting” by A. S. 


Turner, Edison Lamp Works of General Elec- 
tric Co. Good and bad lighting effects were dem- 
onstrated, and the benefit that a properly in- 
formed electrical contractor could bring to an 
industrial customer by recommending and in- 
stalling the correct illumination system was clearly 
shown. 


A. I. E. E. TO DISCUSS RUBBER-MILL 
ELECTRIFICATION. 


On Jan. 14 the American Institute of Electrical 
Engineers will hold its 366th meeting in Cleve- 
land and Akron, O. At the latter place the plant 
of the Goodrich Rubber Co. will be inspected and 
the members will then be taken by special cars 
to Cleveland in time for dinner, after which 
there will be a technical session. The general 
subject of the technical session will be “Rubber 
Mill Electrification,’ and several papers on dif- 
ferent phases of it will be presented under the 
auspices of the industrial power commission. 
Announcement has been made that the midwinter 
convention will be held Feb. 16-18, a week 
earlier than originally planned. 


FINANCING AND SERVICE DISCUSSED 
BY ILLINOIS ASSOCIATION. 


Installation and Operation of Rural Lines Studied 
—Relations with Customers a Vital Factor 
in Central-Station Industry. 


Modification of service rules, rural service, 
metering, sale of public-utility securities and re- 
lated subjects were discussed at the convention 
of the Illinois State Electric Association held 
Dec. 9 at the La Salle hotel, Chicago. B. J. Den- 
man, president, in his address opening the con- 
vention, called attention to various phases of the 
financial and industrial conditions now prevailing 
and pointed out the fact that utility securities ` 
were again coming into favor. He suggested 
that it might be well for the central-station in- 
dustry to take a leading part in some movement 
to stabilize the coal industry in order to prevent 
a repetition of conditions that have prevailed 
during the past two, three or four years. The 
return. of the railroads to approximate pre-war 
efficiency has done much to reduce the stress of 
the coal situation for the present, but plans to 
assure a steady production in the future are es- 
sential to the good of the industry as well as to 
the good of the entire country. Mr. Denman 
called attention to the fact that money secured 
through the sale of bonds could not be consid- 
ered as capital, and stated that some companies 
were at the present time experiencing difficulty 
in refunding such investments. The selling of 
securities to customers has been onerof the most 
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important developments in utility financing dur- 
ing the past two years, and good results are be- 
ing obtained along this line by many companies. 

According to Mr. Denman the central-station 
industry has been backward in asking for in- 
creased service rates, being contented with an 
average increase of 17% while gas and other 
utilities have received increases of approximately 
4050. He recommended that increases be asked 
for wherever needed, in order that the utility 
and its customers be protected from loss and 
poor service. 


MODIFICATIONS IN SERVICE RULES. 


An analysis of recent modifications in service 
rules of the Public Utility Commission of the 
State of Illinois, presented by L. Owen, Peoria, 
showed that the modifications were, in the main. 
changes of language rather than changes in re- 
quirements. However, changes were made in 
certain cases. More comprehensive metering of 
central-station and substation output is required 
by the new rules, and watt-hour meter accuracy 
must be maintained at 3% instead of 4% as 
previously prescribed. The central-station com- 
panies are relieved of testing new meters when 
they are properly tested at the factory. How- 
ever, the larger meters must be tested within 60 
days after installation and meters rated at from 
5 to 25 amperes: must be tested within a year. 
The testing periods have been extended, and 
customers must be given a copy of the test re- 
sults if requested in writing. Voltage regulation 
is limited to 5% above and 4% below standard 
between sunset and 11:00 p. m.. with wider lim- 
its allowed for other times during the day. Volt- 
age surveys are required every three years, and 
scattered checks must be made at various times 
to assure the maintenance of standard conditions. 
Grounds are required to be made to water pipes, 
and more than one ground is required where two 
or more buildings are served from one trans- 
former. However, discussion following the 
analysis of the rules developed the fact that other 
regulations in some localities prohibits the mak- 
ing of ground connections to water pipes. Free 
overhead service extensions must be made to a 
distance of 250 ft. per customer or its equiva- 
lent, 500 ft. being definitely specified as an 
equivalent where poles are already in place. 
Longer extensions can be demanded by the cus- 
tomer in cases where the probable bill for service 
will justify such extension. 

Discussion of the changes in rules indicated 
that it was the feeling that the new features onlv 
added to the already heavy burdens of the cen- 
tral-station companies. Action was taken to con- 
tinue the work of the rules committee, to the 
end that further modifications might be made to 
the mutual advantage of both the customers and 
the companies. 


PROBLEMS Ixvorven IN RURAL-LINE EXTEN- 
SIONS. 

The many and dificult problems involved in 
supplying rural service were covered in a paper 
by D. W. Snyder, Bloomington. The diversity 
of opinion as to how such service should be 
handled was illustrated by the fact that the re- 
plies to 600 questionnaires did not show any two 
identical methods. However. the rulings of the 


utility commission are shaping certain definite 
policies to be followed. These rulings allow 
either the rural customers or the central-station 
company to finance the extensions required, but 
title to the lines must rest in the utility company 
before they can be used. A contract for service 
must be completed before construction work can 
be started on rural extensions, and the character 
of construction, together with the various details, 
must be approved before authority will be given 
to build any given line. Charges to all customers 
on a given line must be the same for equal ser- 
vice, but the actual rates charged must be based 
on the costs applying to the particular line. The 
charge per kilowatt-hour must be the same to 
rural customers as to the city customers of the 
company, and an added service charge may be 
made to cover investment, maintenance, opera- 
tion, etc., applying to the rural line. 

Discussion of the paper brought out the tact 
that various interpretations could be placed on 
the terms “rural customer” and “industrial - 
customer.” F. J. Baker, Chicago, pointed out 
some of the difficulties that will arise unless spe- 
cific definitions are formulated to differentiate 
between a rural-industrial customer and a rural- 
farmer customer. Further discussion developed 
the fact that the question of rates must be settled 
with the utility commission for each extension. 

Intensive training of metermen was shown to 
be of great value in a paper by R. D. Hart, 
Peoria, His report gave an outline of a two- 
weeks’ course of intensive study and practice 
carried on at the University of Illinois, in which 
59 metermen and instructors participated. Men 
from 23 companies in the state went through the 
course, and all were reported tu have been greatly 
pleased with the results. Lectures, laboratorv 
work, discussions and examinations were co- 
ordinated to develop and correct points cf weak- 
ness and to link popetner the points of theory 
and practice. 


MEASUREMENT AND INFLUENCE OF Low POWER- 
FACTOR. 


Measurement of energy at low power-factor 
was treated in a paper by E. T. Anderson, Mo- 
line. The method of measuring power-factor. 
or the effects of poor power-facfor, were shown 
to be closely related to the form of rates for 
service, and rates and measuring methods must 
be adopted to each other. Determination ot 
power-factor by periodic tests with portable 
meters does not give an accurate basis tor 
charges. The method of using two single-phase 
wattmeters to measure the total load. and com- 
puting the power-factor by the formula 

Power-factor = 0.5 V (1+ R3/(1+R°) 
was said to give an average power-factor al- 
though not the true value when applied to a 
three-phase load. In this equation R equals 
W/W, where W, is the larger reading and W, 
is the smaller one. 

Graphic power-factor meters are satisfactory 
where the load is fairly well balanced, and are 
useful when used in connection with a graphic 
wattmeter. However, such instruments are ex- 
pensive and so can be used only in connection 
with large services. The use of kilovolt-ampere 
meters 1s possible, but such devices are expensive 
and introduce the complication of an added unit. 
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—the kilovolt-ampere—to be dealt with in billing 
the customer. The use of a wattmeter, con- 
nected to read the reactive component of kilo- 
volt-amperes, in connection with a wattmeter 
reading the power component was said to offer a 
feasible solution of the power-factor metering 
and billing problem. Where it is desired to know 
the power-factor at a given time meters of the 
- graphic or printing type may be used, and thus 
a continuous record will be made from which 
watts, power-factor and the reactive component 
may be determined for any period. 

In a prepared discussion F. S. Douglas, 
Mattoon, called attention to the fact that increased 
demand was the most important result of low 
power-factor. He also stated that the reactive- 
component meter does not measure directly the 
effect of different values of power-factor, but 
only supplies the second leg of the triangle of 
values from which various calculations may be 
made. General discussion developed the fact 
that improvements in power-factor are: made 
where charges are made for the reactive com- 
ponent, or on some other basis. B. H. Peck, 
St. Louis, stated that rates had been made in one 
instance in Ilinois with a power-factor clause 
included. D. A. Henry, electrical engineer for 
the utility commission, stated that no formal rule 
had as yet been adopted to provide for a general 
power-factor clause in rate schedules. J. C. 
Wilms, Chicago, called attention to the fact that 
volt-ampere-hour meters were in service in the 
plant of the B. F. Goodrich Rubber Co., Akron, 
O., but said that these meters were quite ex- 
pensive. 


CUSTOMERS AS PURCHASERS OF UTILITY SECUR- 
ITIES. 


“Sale of Securities to Customers” was the title 
of a paper by F. H. Scheel, Chicago. The ad- 
vantages of the so-called customer-ownership idea 
were shown as being divided between the com- 
pany and the customer-owners. The company 
benefits by a wide distribution of stock, perma- 
nent investment and satisfied customers. . The 
customer-owner benefits by the holding of reve- 
nue-paying securities and by helping the utility 
company to supply good service of which he re- 
ceives a portion. The enlisting of employes as 
salesmen gives them a new feeling of interest 
in the company, and the public seems to have a 
feeling of confidence in these men and the se- 
curities which they offer to their friends and 
neighbors that is lacking in professional sales- 
men. 

In discussing this paper T. A. Schlink, Peoria, 
told of the experiences of his company in mar- 
keting $300,000 worth of stock to customers. 
The work in Peoria was quite successful, the 
customers of the company evidently being 
pleased to have an opportunity to make con- 
servative investments in local properties. 

In a forceful talk on publicity M. H. Ayles- 
worth, executive manager of the National Elec- 
tric Light Association, pointed out the fact that 
the problem of the utility company is the problem 
of the public. Neither can take advantage of the 
other without detriment in the end to both. The 
various utility commissions represent the inter- 
ests of the public, and the problems of the com- 
panies should be placed fairly and fully before 
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the commissions in order to lay the foundations 
of sound and satisfactory regulation.. He pointed 
out the fact that the utility business was a con- 
tinuous one, and that an indeterminate franchise 
under state supervision offered the only sound 
foundation for such an enterprise. Commission 
regulation has done much for the utilities, but, 
Mr. Aylesworth stated, the courts would prob- 
ably have given them more consideration. This 
is a proposition which has been overlooked by 
those who are endeavoring to secure reductions 
in rate by “home-rule.” 

In order to instruct the public, information 


‘must be presented in such a manner that the 


public will like to read it. Technical information 
and discussions are of no public interest and will 
not be given consideration, while interesting facts 
of less technical value will often be received with 
keen interest. 

At the noon luncheon, served in the convention 
room, Martin J. Insull, president of the National 
Electric Light Association; B. J. Mulaney, chair- 
man of the Illinois Committee on Public Infor- 
mation; John F. Gilchrist, vice-president, Com- 
monwealth Edison Co., and C. A. Munroe, vice- 
president, Commonwealth Edison Co., Chicago, 
gave short pointed talks on the value of publicity. 
Information that teaches the average man the 
value of utility service should be presented as 
often and in as many ways as possible, and repeti- 
tion of the basic facts will serve ultimately to 
impress upon the public the importance of the 
utility company and its prosperity to the pros- 
perity of the community and the individual. 

Officers elected for the coming year are Adam 
Gschwindt, Rockford, president; D. E. Parsons, 
East St. Louis, vice-president, and R. V. Prather, 
Springfield, secretary and treasurer. Action was 
taken during the meeting towards affiliation with 
the National Electric Light Association under the 
new organization plan. 


TO ELECT A. I. E. E. VICE-PRESIDENTS 
BY DISTRICTS. 


The directors of the American Institute. of 
Electrical Engineers at a recent meeting adopted 
certain revisions of the by-laws, including the 
definition of the ten geographical districts decided 
upon by the committee on geographical divisions 
and election procedure. As provided in the by- 
laws, candidates may now be proposed for nom- 
ination for the offices to be filled at the annual 
election in May, 1921. The officers to be elected 
are 4 president and a treasurer for the term of 
one year each, ten vice-presidents for the term 


ee 


Geographical Districts of A. |. E. E. Created for Purpose 
of Electing Vice-Presidents. 
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of two years each, and three managers for four 
years each. 

According to the revised constitution one vice- 
president must be elected from each geographical 
district, but this does not debar members in one 
district, if they so wish, from nominating and 
voting for a candidate in another district. When 
the votes are counted the candidate for vice-presi- 
dent having the largest vote in each district will 
be elected to that particular office for that district, 
irrespective of the fact that he may have polled 
a smaller number of votes than a man standing 
second in another district. 


PROTESTS RATE ADVANCES MADE BY 
NEW YORK COMPANIES. 


City Corporation Counsel John P. O’Brien of 
New York City has entered suit in the supreme 
court on behalf of the municipality in protest of 
the recent advance in lighting rates to small con- 
sumers made by the New York Edison Co., the 
United Electric Light & Power Co., and the 
Brooklyn Edison Co. The advance totals about 
10% and was made by the utilities on account 
of the increased cost of coal. An order has been 
issued by the court restraining the company from 
collecting the increase until a hearing. 


NORTH CENTRAL DIVISION, N. E. L. A. 
TO MEET IN DULUTH. 


At a recent meeting of the executive commit- 
tee of the North Central Electric Association a 
geographic division of the National Electric 
Light Association, it was tentatively decided to 
hold the next convention at Duluth, Minn., June 
14-16. It will be the first time that the association 


has held a convention in Minnesota outside of 
the Twin Cities. 


ASSOCIATION CELEBRATES TWENTY- 
FIFTH ANNIVERSARY. 


Present Business Situation and Outlook Discussed 
by Members of New York Electrical Credit 
Association at Annual Meeting. 


The twenty-fifth anniversary of the formation 
of the New York Electrical Credit Association 
was celebrated by a dinner attended by 150 mem- 
bers and guests at the Hotel McAlpin, New York 
City, Dec. 14. After William R. Conklin, treas- 
urer of the American Copper Products Corp., 
Elizabeth, N. J., had given an account of the his- 
tory of the association, whose membership now 
totals 197, the business situation was discussed 
from different viewpoints. C. E. Patterson, vice- 
president of the Gencral Electric Co., spoke of 
the atttude of the electrical manufacturer, while 


J. S. McCullogh, vice-president of the New - 


York Telephone Co., handled the subject from 
the public utility standpoint. The opinion of the 
press was presented by H. A. Lewis, McGraw- 
Hill Publishing Co., and that of financial inter- 
ests by W. S. H. Koelsch, president of the Na- 
tional Association of Credit Men. 

Previous to the dinner a regular business meet- 
ing of the association was held and the following 
directors were elected: Three-year term, H. P. 
Litchfield, Western Electric Co.: J. L. Owen, 
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E. B. Latham & Co.; C. A. Kane, Atlantic In- 
sulated Wire & Cable Co. The association 
changed its usual procedure and decided to leave 
the election of new officers to an organization 
meeting of- the governing board to be held 
Dec. 21. 


ELECTRIC CLUB OF CHICAGO ELECTS 
NEW OFFICERS. 


At an election held Dec. 14 by the Electric 
Club of Chicago the following were elected to 
serve during 1921: W. H. Colman, president; 
A. G. de Clercq, first vice-president; E. F. Kirk- 
patrick, second vice-president; E. E. Williams, 
secretary-treasurer; W. E. Bischoff, trustee, and 
T. J. Rider and Harold Almert, directors at large. 
There were two tickets in the field, and spir- 
ited campaigns stirred up a great deal of inter- 
est and friendly rivalry among the members of 
the club. l 


ELECTRICAL CREDIT MEN OBSERVE 
SILVER ANNIVERSARY. 


Trade Acceptances, Credit Insurance and Uniform 
Trade Terms Among .Subjects Discussed at 
Twenty-fifth Annual Meeting. 


The annual convention of the Electrical Credit 


_ Association of Chicago, held at the Congress 


Hotel Dec. 9-10, marked the silver anniversary of 
that organization. The scope of the association 
extends from the Great Lakes to the Gulf of 
Mexico and from Cleveland to Denver, so in or- 
der that the name should more thoroughly repre- 
sent the territory covered it was decided to 
change it to the “Electrical Credit Association, 
Central Division.” With the further object of 
standardizing the name, Secretary F. P. Vose 
was instructed to get in touch with the National 
Electrical Credit Association and the various 
local organizations, notify them of the action 
taken and ask their co-operation in the matter 
of uniformity in name of the various divisions. 

In his report for the executive committee, 
President H. E. Wilkins recommended that the 
members adopt the trade acceptance plan in their 
business. He also suggested that the incoming 
officers inaugurate a movement to arouse the in- 
terest of all executives of member companies in 
the work of the association. 

Benjamin P. George, national board member, 
reported on the progress of the local associations 
in New York City, Philadelphia, Boston, Den- 
ver, Pacific Coast and other centers. The report 
of the membership committee, submitted by J. 
H. Taylor, showed 326 members, or a gain of 
15% for the year. 

The reports of the territorial chairmen indi- 
cated that business had been good until a short 
time ago, when the demand for electrical goods 
fell off somewhat, due to unsettled conditions in 
other lines of endeavor. The consensus of 
opinion was that the spring would witness a re- 
vival in the electrical industry. 

Howard A. Lewis, New York City, gave an 
address on “The Trend of the Times,” stating 
that there were three objectives for the associa- 


‘tion: first, to increase the membership of the or- 


ganization so as to make it representative of the 


` 
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electrical industry ; second, to take into the asso- 
ciation proprietors and general managers of the 
businesses represented, and, third, to interest and 
educate every salesman in the electrical indus- 
try regarding the fundamentals of the-credit situ- 
ation. , 

“Credit Insurance” was outlined by John E. 
Gregory, New York City, and C. H. Mackin- 
tosh, Chicago, gave an address on “Better Let- 
ters,” in which he advocated the elimination of 
unnecessary words in business letters. 

In his address on “Oriental Trade Repre- 
sentation,’ F. K. Pinckney, Chicago, stated that 
there is a big market for electrical goods in 
China, but only men well equipped with a definite 
knowledge of the requirements of the market 
should be appointed to represent American firms 
in the Far East. ; 

The value of E. C. A. membership was com- 
mented on by J. D. Meek, Indianapolis, who 
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H. E. Wilkins, Belden Manufacturing Co., Chi- 
cago. 

The silver anniversary dinner, held ‘Dec. 9, 
was addressed by Gen. Charles G. Dawes, who 
spoke on “Taxation and Reduction of Govern- 
ment Expenses.” The head table was graced by 
eight past presidents of the association. Secre- 
tary Vose was presented with a chest of silver to 
mark the completion of his 25 years of service 
with the organization. | 


HERBERT HOOVER ADDRESSES CHI- 
CAGO ENGINEERS. 


A dinner attended by representatives of the 
different engineering societies was given at the 
Engineers Club, Chicago, Dec. 10, in honor of 
Herbert Hoover, who recently was elected presi- 


dent of the American Engineering Council, the 


governing body of the Federated Engineering 


Silver Anniversary Dinner of Electrical: Credit Association, Central Division, Held Dec. 9 at Congress Hotel, Chicago. 


urged the members to use the association forms 
to a greater extent than at present and thus make 
the organization of more benefit to themselves 
and the trade generally. A. Lapin Cohen, De- 
troit, pointed out in his talk on “Uniform Trade 
Terms” the advantages to be gained by adopting 
uniform rules governing trade terms. 

At Friday morning’s session “Trade Ac- 
ceptance Experiences and Results” were outlined 
by E. W. Shepard, Western Electric Co., New 
York City, and a plan for furthering the use of 
the standard cost accounting system was given by 
H. C. Mealey, National Lamp Works of General 
Electric Co. Frank H. Ames, Gulf States Elec- 
tric Co., New Orleans, La., gave a talk on “Credit 
Conditions in the Cotton Belt,” which was fol- 
lowed by a discussion on C. O. D. refusals. 

The election of officers resulted as follows: 
President, Benjamin P. George, Beardslee Chan- 
delier Manufacturing Co., Chicago; vice-presi- 
dent, Arthur F. Hearl, American Electrical Sup- 
ply Co., Chicago; secretary-treasurer, Frederic 
P. Vose, Chicago; assistant secretary-treasurer, 
Walter S. Vose, Chicago; executive committee, 
W. S. Long, Westinghouse Electric & Manu fac- 
turing Co., Chicago; A. C. Fredbloom, Western 
Electric Co., Chicago; national board member, 
Benjamin P. George; Viewpoint representative, 


Societies. Mr. Hoover said that engineers, be- 
cause of their training in quantitative thought 
and their detached point of view, are in an ad- 
vantageous position to bring about co-operation 
between such economic interests as capital and 
labor. He outlined the purposes of the Feder- 
ated Engineering Societies and enlisted the sup- 
port of Chicago engineers in the movement to 
solidify those in the profession for purposes of 
public service. 

WAR AREA CONDITIONS DESCRIBED 

AT A. I. E. E. MEETING 


“Industrial Reconstruction in France and Bel- 
gium,” was the topic discussed by O. F. Allen, 
International General Electric Co., at the Dec. 
17 meeting of the Schenectady (N. Y.) Section 
of the American Institute of Electrical Engi- 
neers. The speaker showed by means of slides 
the devastation wrought in the occupied terri- 
tory, with particular reference to the destruction 
of factories and power stations.. He also showed 
the manner in which the work of reconstruction 
was begun and described present conditions. Mr. 
Allen also outlined the high-tension transmission 
system which is to cover the former war zone 
and form a network somewhat comparable to the 
proposed super-power system in this country. 
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~ COMMERCIAL PRACTICE ~ - 


New-Business Methods, Policies, Rates and Kindred Central-Station Matters for the 
Man [Engaged in Selling Electricity 


BANKERS ISSUE REPORT ON POWER- 
PLANT EXPANSION. 


Association Points Out Economy Resulting from 
Expansion of Electric Power Industry, Which 
Will Mean Financing on Big Scale. 


The inevitable expansion of the electric power 
industry is discussed by the Investment Bankers’ 
Association of America in a report issued to its 
members, which also points out the greater econ- 
omy in the generation’ and transmission of elec- 
tric power necessary to meet the increased de- 
mand for energy. The report states in part: 


“The United States Geological Survey, under the 
special direction of Congress, is now engaged in a 
survey of the power resources of the Atlantic seaboard 
between Boston and Washington, studying the prac- 
ticability and advantages of a co-ordinated super- 
power system under a plan which would interconnect 
existing generating facilities of the great power compa- 
nies in that region, and in addition provide for the 
construction of hydroelectric works and steam plants 
at the coal mines. 


“Such a plan in its entirety can be consummated - 


only gradually, but the study is most valuable both im 
calling attention to the economies of central-station 
generated electrical power over isolated steam plants 
and the value of the interconnection of existing plants. 
Much has .been done in this direction by the voluntary 
interconnection of both hydro and steam plants owned 
by public service companies, facilitating the distribu- 
tion of power and affording marked economies and re- 
duction in the amount of capital tied up in separate 
steam reserves. 

“The financing of voluntary co-ordinated super- 
power systems should prove most interesting. The 
solidarity of the indystry, the certainty of a market and 
the diversity of uses are all factors of sound security 
issues; it is inevitable that the electric generating and 
transmission systems will, like the railroads, combine 
and recombine in larger systems, creating stronger and 
sounder enterprises requiring large and constantly in- 
creasing amounts of capital. The responsibility of 
directing the building up of these great industrial in- 
stitutions into sound corporate structures, soundly 
financed with adequate provisions for expansion, rests 
largely upon the investment bankers.” 


— —— 


LONG-DISTANCE TRIP MADE BY FIVE- 
TON ELECTRIC TRUCK. 


Feasibility of Long Hauls Proven in Experimental 
Trip Recently Made by New York 
Edison Co. Truck. 


Maintaining an average speed of better than 
12 mi. an hr., a five-ton electric truck made the 
96.3-mile trip from Philadelphia to New York 
City on Oct. 13. The trip was accomplished with 
only two battery boosts, which indicates new pos- 
sibilities in long-distance traction for the battery- 
driven automobile. 

The vehicle was built by the Commercial Truck 
Co. at Philadelphia for the New York Edison 
Co. The trip frem city to city was decided upon, 
not alone for the sake of a prompt delivery but 
to make available the operating data for a run 


of that distance for so large a truck. The start 
was made at 5:20 a. m. New York time, and at 
8:30 p. m. the vehicle was on display at the New 
York Electrical Show. This makes the elapsed 
time for the trip 15 hrs. and 10o min. The actual 
running time was only 8 hrs. The cost of energy 
for the run was only $4.98, the rate averaging 
about 6 cents per kw-hr. Battery boosts were 
given at Trenton and New Brunswick. Thus, 
the truck made a run of 31.3 mi. on its original 
charge, a run of 28.9 mi. from Trenton, and a 
run of 36.1 mi. from New Brunswick to New 
York City. The Trenton boost of 31 kw-hrs. 
was given in 250 min. and cost $1.86. The New 
Brunswick boost of 25 kw-hrs. required 175 min. 
and cost $1.50. 

While the elapsed time of 15 hrs. 1s not par- 
ticularly fast, the actual running time of 8 hrs. 
at a speed of from 8 to 14 mi. an hour is very 


Electric Truck Which Made Record Run From Phila. 
delphia to New York City. 


good. This includes the time lost on the North 
River ferry and the time in passing through the 
20 or more towns and cities between New York 
and Philadelphia. 

This fast running time and the very low cost 
of the trip opens up remarkable possibilities for 
the electric truck as an interurban carrier. Here- 
tofore the electric truck has been considered suit- 
able only for work in the cities and over dis- 
tances that were within easy reach of the charg- 
ing station. On the other hand, the gasoline 
truck has been free to go anywhere where gaso- 
line could be purchased. Then, too, it requires 
only a few minutes to refill a gasoline tank, as 
against hours for recharging a storage battery. 

If the New York-Philadelphia electric truck 
run is established, there probably will be two sta- 
tions where batteries will be exchanged instead 
of boosted. Thus a truck will run from New 
York to New Brunswick, change its exhausted 
battery for a new one, continue to Trenton, where 
another battery change will be made, and then 
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finish the trip to Philadelphia. The changing of 
batteries will be a matter of minutes, and the 
whole run will occupy between 8 and 9g hrs. 


Energy will cost less than $5, as compared with . 


the $10 for fuel and oil for a gasoline truck. The 
fixed and overhead charges will also be consider- 
ably less. With such a battery-changing system, 
trucking by electric vehicles will have all the 
speed of the gasoline car and all the advantages 
of economy of the electric. 

The truck which made this trip is now in the 
regular service of the New York Edison Co., 
hauling such heavy loads as are part of the work 
of a central-station company serving a large city. 


SALE OF PUBLIC UTILITY SECURI- 
TIES TO CUSTOMERS. 


Customer-Ownership Movement Among Central- 
"Station Companies Outlined in Paper Before 
Illinois State Electric Association. 


By F. H. ScHEEL 

Manager, Investment Department, Commonwealth 

Edison Co., Public Service Co. of Northern llli- 

nois and Middle West Utilities Co., Chicago. 

Customer ownership of utilities has become 
a tremendous movement. While it has not been 
recognized generally as it should be, people have, 
aside from their very definite interest in the ser- 
vice that a utility renders, at all times had a more 
real interest than has been apparent, whether 
they know it or not. A growing public realiza- 
tion of this interdependence of the utility and the 
community is a big factor in the sale of utility 
securities. Recently it was reported that more 
than $300,000,000 of the assets of insurance com- 
panies is invested in electric light and power se- 
curities. It follows that every policy holder or 
beneficiary is interested financially in the value 
of these securities. Again, it is reported that 
there are 27,000,000 depositors in 29,123 banks 
in this country and that there is invested in pub- 
lic utilities from these concerns an excess of 
$1,700,000,000 or an average of $63 for each de- 
positor is invested in public utility securities. 


Wipe SALE oF UTILITY SECURITIES MADE IN 
ILLINOIS. 


The Illinois Committee on Public Utility In- 
formation has given wide publicity to the fact 
that 275,000 residents of Illinois own public util- 
ity securities. These people and their immediate 
families constitute one-sixth of the population of 
the state. Next to government bonds public 
utility securities are more widely owned than 
any other class of investment in that state, Strik- 
ing as these figures may seem, the field for sale 
of utility securities among the people they serve 
is by no means covered. | 

The advantages of a wider distribution of se- 
curities are so obviously recognized as a means 
of creating better relations with the public that 
the fact needs no reiteration. The movement 
could not have been more timely, following as 
it does on the footsteps of the vast popular edu- 
cational work in systematic savings that was ac- 
complished by the liberty loan and war savings 
stamp drives. And, like these war drives, the 
sale of securities to utility customers has been 
found to be essentially a retail problem. It is 
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most successful when regarded as a large mer- 
chandising proposition and the model in pro- 
moting these sales should not be the investment 
house but the department store. Many of the 
established practices of the investment house are 
only partially effective. The use of the financial 
circular is essential, of course, in selling to dis- 
criminating investors who constitute only a small 
percentage of the broad customer clientele. Yet 
how many service customers are really experi- 
enced investors? 

Merchandising methods are necessary because 
the appeal is direct to the multitude, and not to 


-any individuals of any well-defined class. John 


Jones, who owns the corner grocery store, is 
making money and is an excellent prospect, but 
he is not an experienced investor. Harry Smith 
is earning record wages in the steel mulls, but it 
is doubtful that the most dignified and searching 
report on the financial position of his local util- 
ity company would influence him toward stock 
ownership in that company. It is obvious that 
in appealing to customers no general knowledge 
of finance can be assumed. The psychology of 
the crowd must be studied and the appeal di- 
rected to the common sense and common emo- 
tions of the people. 

If utility companies are obliged to market their 
securities, advertising must be done with all the 
skill and wisdom of the great merchants. Many 
of the circular letter advertising methods of such 
institutions as the great mail order houses of 
this country might well be emulated. They have 
developed this business through long years of 
successful experience, and their sitccess is evi- 
denced by their present financial standing. 


NEWSPAPER AND CIRCULAR LETTER ADVERTISING 
CALLS FOR INGENUITY. 


Advertising should often be seasonable; for 
example, popular interest in the holidav season 
is capitalized by Christmas advertisements. Ad- 
vertising should be planned broadly, too, before 
launching a stock campaign, so that there is es- 
tablished in the public mind the proper associ- 
ation of ideas in connection with the sale of util- 
ity securities. To be most effective, advertisc- 
ments should be free from finespun argument. 
It is sufficient that one advertisement should pic- 
ture to John Jones in an interesting manner his 
dependence upon electricity in everyday life. 
Another advertisement might show him how for- 
tunes grow from nickels and dimes and how se- 
curities can be bought with nickels and dimes. 
It is the old story of appealing to elemental hu- 
man traits. 

Publicity work of quite another sort is rep- 
resented by a small booklet, under the title of 
“The Tale of Two Hundred Cities,” reference 
being made to the 200 communities served by the 
Public Service Co. of Northern Illinois. Within is 
a straight-forward exposition of the interdepend- 
ence of the communities and the company. Upon 
inspection it will be seen that the writer, pho- 
tographer and typesetter have spared no effort 
to make the booklet easy and pleasant reading. 
From the reader’s standpoint at least it is finan- 
cial literature only incidentally. 

Another booklet, which was prepared for use 
in a preferred stock sale conducted in the small 


communities and rural areas of Missouri, makes 
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an appeal to the local pride of the reader. Most 
of the numerous illustrations picture the com- 
fortable homes and large public buildings of the 
towns concerned. The booklet describes the 
added prosperity that the new transmission line 
will bring to the community and shows the ad- 
vantage of ownership in this community better- 
ment. 

Another important function of an advertise- 
ment is that it is a controlling agency when made 
the official authorized record of a company’s 
offering. Occasionally the over-anxious sales- 
men exaggerate, twist statements and make guar- 


antees contrary to the company’s policy. This - 


practice, is, of course, harmful to the company, 
and it can be avoided by making wide circula- 
tion of public record of the company’s position 
and its claims for its securities. Thus the con- 
ditions of the sale are dictated concisely and ef- 
fectively from headquarters. 

On the formation of a selling organization de- 
pends much of the success of a campaign. In 
all but the smaller communities this medium will 
be an organization composed of the employes. In 
each case circumstances will determine the form 
of this organization. 


EMPLOYE SALESMEN SEEM TO GET BEST RESULTS 
IN SELLING SECURITIES. 


Nearly all the stock sold by the Insull proper- 
ties to customers has been sold by regular em- 
ployes, and it is of interest to know what these 
selling campaigns in the last 12 months have re- 
vealed as the characteristics of the successful 
employe salesman. It is somewhat of a surprise 
to some to learn that these men know little of 
finance and have devoted their entire lives to the 
operating end of the utility business—not to sales 
and commercial work, but to trouble shooting, to 
line work and similar occupations. Just why 
they are so successful is not clear, but perhaps 
it is that their long, close association with the 
company, their absolute faith in its future and 
their obvious personal probity all combine to win 
the confidence of the customer. 

At this mention of confidence, by the way, it 
is well to point out that utility companies must 
realize that in selling securities to the multitude 
consideration of our customer’s interests comes 
first. It is most certainly a mistake to sell specu- 
lative issues to the general public, no matter how 
potential the possibilities of the particular issue 
may be. If dividend requirements on the pre- 
ferred stock issue are earned three times, and the 
dividends on the common stock are earned only 
once, it is the preferred that should be offered 
for sale. It is uninterrupted dividends that cus- 
tomers want, not belated explanations that the 
common stock ts inherently speculative. 

Most customers become permanent stockhold- 
ers, and a reputation for reliability is what must 
win in the long run. Central-station companies 
must go forward cautiously in these first experi- 
mental days of the customer-ownership idea, re- 
alizing that other sales are going to follow the 
one at hand. The disgruntled stockholder will 
never buy again. The customer-ownership idea 
is the logical means of improving public relations. 

During the last 12 months of stock selling it 
is well to note that these new stockholders are 
not all residents of Chicago. The books of the 
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Middle West Utilities Co. bear the names of 
stockholders in half the states of the union. 
Widespread distribution characterizes also the 
new customer-ownership body of the Public 
Service Co. of Northern Illinois. This company 
has acquired stockholders in every one of the 200 
communities and cities of every size. This is 
important because it demonstrates that methods 
found effective in these organizations are worth 
consideration. 

The utility companies must be retailers of their 
securities. They must go to the people, with the 
methods of the merchant. But more than that, 
they must go to them with a high confidence, and 
an enthusiasm for the industry and their mis- 
sion. This business of customer-ownership is 
far more than a problem of financing and cor- 
porations ; it includes the education of customers, 
and the reward will be the knowledge that an 
immeasurable good has been done. 


THEFT CASE DECIDED IN FAVOR OF 
UTILITY COMPANY. 


Efforts Made by Dayton Power & Light Co. to 
Stop Practice of Interfering With Metering 
of Electric Service Meets With Success. 


The legal right of a public utility company to 
protect itself against consumers who obtain ser- 
vice through fraudulent methods is demonstrated 
in a decision handed down Nov. 30 by Judge 
Snediker of the common pleas court of Mont- 
gomery county, Ohio. O. B. Reemelin, general 
superintendent of the Dayton (O.) Power & 
Light Co., in outlining the action brought against 
the company, states that the utility has been mak- 
ing strenuous eftorts during the past year to stop 
the practice on the part of some of its customers 
of tapping ahead of the meter and interfering 
with the registration of energy. The device used 
to carry current around the meter is usually called 
a “jumper.” When a case of theft is found, 
service 1s immediately disconnected. In addition 
to this, a number of parties found using devices 
to defraud the company have been brought into 
court, indicted by the grand jury and are now 
awaiting trial, 

In one instance, however, where a “jumper” 
was found and service removed the customer 
brought mandamus proceedings against the Day- 
ton Power & Light Co. to compel it to restore 
service. At the hearing and also at the trial the 
company was able to produce two of its own em- 
ployes and two city detectives as witnesses to the 
fact that when they called at the house one 
evening the electric lamps were in use, the main- 
line switch was pulled, and the energy was being 
obtained by a wire around the meter. The plain- 
tiff and his family denied that they had placed 
the “jumper” on the service; nevertheless the 
judge immediately handed down. a decision de- 
nying the prayer of the petition, with a severe 
reprimand to the customer who had brought the 
proceedings. The decision is significant, inas- 
much as it was given in favor of a light and power 
company, although there was no witness to tes- 
tify that he had actually seen the “jumper” in- 
stalled by the customer. It indicates also that 
the responsibility rests upon the consumer to see 
that no “jumpers” are on his service. 
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OPERATING PRACTICE 


Methods and Problems Embracing Operation and Installation of Power-Plant Equip- 
ment and the Distribution of Electrical Energy | 


COMBINATION TOWN-LIGHTING AND 
INDUSTRIAL SUBSTATION. 


Two Separate Banks of Transformers Installed in 
One Structure and Fed by a Common Set 
of Duplicate Lines. 


By H. W. Youn, 


The Pennsylvania-Ohio Electric Co., Youngs- 
town, O., and the Sharon Pressed Steel Co., 
Sharon, Pa., have joined in the construction at 
Wheatland, Pa,. of the joint-ownership outdoor 
substation shown in the accompanying illustra- 
tion. There are three 22,000-2300-volt, 667-kv-a. 


Outdoor Substation Serving a Town and an Industrial 
Plant. 


transformers installed to supply power for the 
operation of hydraulic-press pumps in the plant 
of the steel company. Two additional 100-kv-a. 
transformers of similar voltage rating and con- 
nected in open delta supply power for general 
lighting and other purposes in the village of 
Wheatland. Incoming and outgoing lines and 
various auxiliary devices are connected to and 
supported by a standard type of outdoor-substa- 
tion tower. | 
Service is received from a duplicate 22,000-volt 
` feeder line, each line being controlled by a three- 
pole air-break switch operated by a handle at the 
base of the tower. Two additional switches of 
similar type are mounted on the opposite side of 


the tower to control the two banks of transform- 
ers. The transformer circuits are equipped with 
long-turn cylindrical choke coils and fuses. The 
power supplied to the larger bank of transform- 
ers is measured by a primary metering equipment 
mounted on a special platform space. Lightning 
protection is provided by a set of electrolytic 
lightning arresters. The unusually high concrete 
base used in the installation of this equipment was 
provided to allow for the future filling required 
to bring this area up to grade. Automatic oil 
circuit-breakers are installed inside the steel plant 
to protect the various power circuits. The larger 
transformers and the lightning arresters were 
made by the General Electric Co., Schenectady, - 
N. Y., and the smaller transformers were sup- 
plied by the Westinghouse Electric & Manufac- 
turing Co., Pittsburgh, Pa. The substation tower 
and switching equipment were supplied by the 
Delta-Star Electric Co., Chicago. 


CHART TO DETERMINE VALUE OF 
LOW FLUE-GAS TEMPERATURE. 


Soot and Scale on Boiler Tubes and Shell Prevent 
Transfer of Heat and Causes High Stack 
Temperature. 


By W. F. ScHAPIIORST. 


To save as much coal as possible, one of the 
things necessary in the power plant 1s to main- 
tain the lowest practical temperature in the 
chimney or waste gases. Hot gases are useful 
for creating natural draft, but they are very 
wasteful. It is usually more economical and bet- 
ter to install a mechanical blower for creating 
forced draft, and exhausting the waste gases into 
the atmosphere, than to allow those gases to pass 
away at a temperature of 600 deg. F. or there- 
abouts. Engineers therefore are advocating the 
use of temperature recording instruments in the 
boiler room for keeping a record of the waste- 
gas temperature. If this temperature runs up 
to 600 deg. or even 550 deg. F. there is a loss. 
It is the duty of the engineer to see to it that a 
low and efficient temperature is maintained. 

The best way to maintain low waste-gas tem- 
peratures is to keep the boiler tubes clean both 
inside and out, keeping the soot deposits off the 
outside and the scale deposits off the inside. By 
doing this the tubes are enabled to transmit heat 
easily, and the temperature of the gas will ap- 
proach the temperature of the water in the boil- 
ers. It is impossible, to be sure, to maintain a 
lower temperature of waste gas than the tem- 
perature of the steam being generated without 
the additional use of an economizer, a mechan- 
ical-draft equipment, or some kind of inter- 
change system. The day will doubtless come 
when in large power plants the waste-gas tem- 
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perature will be very close to the initial temper- 
ature of the feed water. 

If the combustion of coal were a perfect 
process this chimney loss would not be so serious 
a matter. However, combustion is invariably 
imperfect. It would be advantageous if we 
could get along with the amount of air theo- 
retically required, but this cannot be done. In 
order that combustion may be complete it is the 
universal custom to supply more air than the 
theoretical amount required. One authority 
states that “30 to 50% above that theoretically 
required, or 16 to 18 lbs. of air per Ib. of fuel, is 
necessary to insure perfect combustion, but in 
only a very few plants is the air supply main- 
tained at this point. It is often found to run 
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Chart for Determining Losses Due to Excess Flue-Gas 
Temperature. 


from 100 to 200 or 400% excess, entailing great 
loss of heat in the hot chimney gases.” 

To avoid extremes it will be assumed that in 
the carefully fired plants 18 lbs. of air is used 
per pound of coal fired. Since most of the pound 
of coal is itself converted into gas there is an 
extra pound to contend with, or a total of 19 Ibs. 
of burned gases passing out of the chimney per 
pound of coal fred. The specific heat of this gas 
is usually taken as 0.24. That is, 0.24 B.t.u. is 
required to raise the temperature of 1 Ib. of the 
gas 1 deg. F. So, multiplying by 19, we get 
4.56 Btu. Multiply this by the “excess” tem- 
perature that is being permitted—“excess” tem- 
perature is the actual temperature of the waste 
gases before the tubes are cleaned, minus the 
actual temperature after the cleaning, or 
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(T —t). Thus if the temperature before clean- 
ing is 600 deg. F., and after cleaning it 1s 500 
deg. F., the difference or excess is 100 deg. F. 
Multiplying 4.56 by 100 we get 456 heat units 
lost per pound of coal fired. Lastly, divide this 
by the heat value of the coal per pound. Thus 
if the heat value of the coal is 12,000 B.t.u., we 
get 456 — 12,000 = 0.038. In other words, the 
loss is 3.8%. 

To assist in performing the above mathemati- 
cal operation quickly, the accompanying chart 
has been prepared. It is based on the cited 
figure—18 lbs. of air per pound of coal—which 
is necessary to insure thorough combustion. By 
simply laying a straightedge across the chart con- 
necting the heat value of the coal (column A) 
with the temperature decrease (T — t), shown 
in column B, the intersection of the extended line 
with column C gives the coal saving in percent. 
The dotted line drawn across this chart shows 
how the problem solved above is worked out by 
means of the chart. Column C, it will be noted, 
gives the answer as 3.8%. 

The range of the chart 1s great enough to cover 
any ordinary power-plant condition, any coal. 
and anv probable temperature decrease. But it 
must be remembered that the chart is laid out 
on a conservative basis, and that in most plants, 
and probably all plants, the loss 1s greater than 
shown by the answer obtained in column C. This 
assumption is based on the fact that in actual 
practice a greater excess of air is used than 50'¢. 

A permanently installed soot cleaner will keep 
the outside of the tubes clean at all times, pro- 
vided, of course, the engineer takes enough in- 
terest in his plant to operate it. The effect of 
scale removal is the same as the effect produced 
by cleaning off the soot. It gives the heat a 
better path through the boiler shell, thus lower- 
ing the temperature of the waste gases. 


COMBINATION OVERHEAD AND UN- 
DERGROUND FEEDER LINE. 


A new line being extended from the Northwest 
station of the Commonwealth Edison Co., Chi- 
cago, built partly of overhead and partly of un- 
derground construction, will connect to a line 
between the Evanston and Park Ridge substations 
of the Public Service Co. of Northern Illinois. 
The overhead portion of the line, built as stand- 
ard class A construction, is already completed. 
The line is carried on wood poles and has an 
overhead ground wire, 4/0 copper wire being 
used for the working conductors. Three switches 
are installed at the junction of the lines to 
possibly the various desired connections of the 
circuits. Lightning arresters will be installed at 
this junction point for the protection of the 
switching equipment and lines. The underground 
portion of the line, extending from the gener- 
ating station to Devon and Crawford avenues. 
will be constructed of 500,000 cir. mil cable. 

Tt is intended to feed both the Evanston and 
Park Ridge substations over this line. Power 
was previously supplied to the Park Ridge line 
over the existing line from the Evanston substa- 
tion. The new connection will make improve- 
ments in the service to both stations and will 
allow for increased load. 


December 18, 1920. 
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NEW APPLIANCES | 


Newly Developed and Improved Electrical and Mechanical Apparatus, Appliances, and Devices 


Coil-Type Heater for Fuel Oil. 


Fuel oil which is now being furnished 
to foundries for use in cupolas is of a 
very heavy grade, and it is necessary to 
preheat this oil before it goes to the 
burners in order to insure proper vapor- 
ization. The Reilly fuel-oil heater has 
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Heater for Fuel Oil. 


been designed by the Griscom-Russell 
Co., New York City, for the preheating 
of fuel oil. The special coil construc- 
tion used results in high efficiency and 
eliminates the possibility of strains on 
coil joints. High-pressure steam is gen- 
erally used for heating of this fuel oil, 
and the condensate is returned to the 
boilers. It is, therefore, important that 
precautions be taken to prevent con- 
tamination of this high-pressure con- 
densate by the fuel oil. This is taken 
care of in a Reilly oil heater by the 
.special connections which are so de- 
signed that there are no oil jojnts inside 
the steam space. 
sibility of contamination of the steam 
condensate is eliminated. 


Lite-a-While Lamp Socket. 


A socket which keeps lighted after the 
switch is turned off been developed 
by the Lite-a-While Socket Co., Minne- 
apolis, Minn. l 


Prepay Attachment for Watt- 


Hour Meters. 


For supplying energy to small con- 
sumers and a shifting population, such 
as that found at summer resorts, the type 
OA prepayment attachment for type OA 
watt-haur meters, recently placed on the 
market by the Westinghouse Electric & 
Manufacturing Co., East Pittsburgh, 
Pa., is said to be especially useful. By 
means of the attachment a standard 
single-phase watt-hour meter can be con- 


Consequently the pos- 


Now Being Placed on the Market 


verted into a prepayment meter, and, if 
desired, it can be changed back to a 
standard meter by replacing the stan- 
dard register and cover. 

The prepayment attachment mecha- 
nism is entirely mechanical. By placing 
a quarter in the top of the coin chamber 
and turning the knob in the direction 
of the arrow the meter is made ready 
to give service as required by the con- 
sumer. This operation of the knob winds 
a clock spring which is unwound by 
gears at a speed depending upon the 
rate per kilowatt-hour for which the 
attachment is furnished. When the 
spring is completely unwound a quick- 
break switch is automatically opened 
and the customer is without energy until 
another quarter has been placed in the 
coin mechanism. The attachment can 
be supplied for rates of $0.04 to $0.25 
per kilowatt-hour (full cents only). The 
attachment is designed to receive quar- 
ters in any number up to sixteen at one 
time, provided that the customer has 
no quarters already to his credit. A 
pointer alwavs indicates on a marked 
dial the number of quarters that remain 
to the credit of the customer. When 
the customer has sixteen coins to his 
credit, the sixteenth coin automatically 
closes the coin chamber so that no more 
coins can be placed in the mechanism un- 
til electrical energy equal to the value 
of one or more quarters has been used. 
The coin chamber will hold approximate- 
ly $6.25 in quarters. 

With the aid of the scale marked on 
the cover and surrounding the indicating 
dial it is possible to determine the 
number of quarters that have been placed 
in the meter by observing the position of 
the zero on the dial with reference to the 
numbers on the fixed scale on the cover. 
Knowing the number of quarters and 
the rate per kilowatt-hour, the number 
of kilowatt-hours can be determined. If 
it is not desirable to determine in this 
manned the kilowatt-hours used by the 
consumer, the attachment can be supplied 
with a small three-dial register reading 
direct in kilowatt-hours. 


Steam-Jet Ash Conveyor With 
High Capacity. 


The use of the steam-jet ash conveyor 
is rapidly growing among central sta- 
tions throughout the country. It has 
so manv obvious advantages that it is 
being classified as standard equipment 
by many power-plant executives. Re- 
duced labor costs, ease and simplicity of 
operation and moderate first cost are 
factors in its favor. One of the criti- 
cisms of the steam-jet ash conveyor has 
heen its inability to handle a large ton- 
nage of ashes through anv one system. 
While this criticism may, perhaps, not 
be a serious one for the average plant. 
there are a number of large central 
stations throuchout the country whose 
special conditions require an effective 
high-duty conveyor. 

The problem of meeting this demand 
has engaged the attention of ash-disposal 
engineers from time to time. and after 


repeated experiments and considerable 
study a high-duty ash conveyor with 
unusual capacity has been designed and 
placed on the market by the Conveyors 
Corp. of America, Chicago. 

The first of these conveyors to be placed 
in successful operation was in the Cedar 
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Plant at Cedar Rapids, la., Where 9-in 
Ash Conveyor is Used. 


Rapids plant of the Iowa Railway & 
Light Co. The conveyor consists of a 
plurality of semicylindrical hard-metal 
pipes bolted to a steel frame to form a 
conveyor line of 9-in. internal diameter. 
Similar to the early types of steam-jet 
conveyors, it consists of an assembled 
line of pipe laid in a trench in the boiler 
room floor, or in the stoker tunnel, with 
intakes conveniently situated before the 
ash-pit doors. | 

The frame is made up of parallel bars 
of T and angle iron with uniform 
punching. The various sections such 
as pipe and intake fittings are bolted to 
this framework. One section fits into 
another longitudinally through the use 
of a tongue and groove. The joint be- 
tween the section and the T iron is 
cemented, thus insuring air-tight con- 
struction. Over the joints between pipes 
or section lengths is bolted a cast-iron 
cap which is also cemented against air 
leakage. The steam units and impact 
elbows are built up of hard-metal sec- 
tions which, in case of wear, can be 
easily and quickly replaced without dis- 
turbing other parts. 

One of the features of the conveyor 
is the interior diameter of the pipe, this 
being full 9 ins. The area of the feed- 
ing opening is the full area of an 8-in. 
circle. The size of this conveyor was 
finally determined on after a considera- 
tion of several different internal diame- 
ters. The size chosen was believed to be 
the best adapted for large capacities, 
both as a matter of steam-operating cost. 
repair expense per»ton of ash handled 
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and original cost. The 9-in. size involves 
a theoretical increase in feeding ca- 
pacity of 38% over the more common 
8-in. ash conveyor. In actual practice 
this capacity 1s said to be increased con- 
siderably. The 8-in. conveyor has an 
average feeding capacity of 6 to 8 tons 
of ash per hr. Under actual test at 
Cedar Rapids the new conveyor handled 
ashes at the rate of 15 tons per hr. from 
the intake nearest the steam unit. A 
conservative average for several intakes 
is given as 12 tons per hr. 
Standardization of parts is said to 
be one of the important features of this 
equipment. Only standard sections of 
the new conveyor of 2 or 4-ft. lengths 


‘are used where the wear occurs on the 


conveyor. If sections of a definite 
length other than 2 or 4 ft. are used, 
they are ordinarily placed in the suction 
line where little wear occurs and con- 
sequently where they rarely need to be 
replaced unless alterations are made in 
the system. 

The steel structure to which the con- 
veyor sections are bolted carries the 
entire weight of the convevor and is the 
only supporting means. No stress or 
strain is thrown on the conveyor sec- 
tions due to support, making it possible 
to make these sections of a metal which 
has hardness as the first consideration. 
Since the conveyor half-sections are 
bolted onto an outside steel support, 
good alignment is said to result. Be- 
cause of the exterior supporting means 
used the renewal of parts is a compara- 
tively simple operation. The lugs on 
each conveyor half-section are stag- 
gered so that each section bolts inde- 
pendently to the steel work. In removing 
and placing a section it is only necessary 
to unbolt the half-section that needs re- 
placing, and no other sections are in- 
terfered with. The end joints are made 
by throwing a rib around the end of 
each section. When two of the standard 
sections come together there are two 
ribs together, one on each section. Then 
a cast-iron cap is used which is filled 
with a special cement squeezed in to fill 
up the crevices and produce a tight 
joint at this point. 

Longitudinal joints between the half- 
sections are made by a special cement 
which is held firmly in place. When 
the sections are drawn up bv the bolts 
the cement used for side joints squeezes 
out and is then pointed up so that a 
cement gasket of considerable thickness 
is left. 

In the new conveyor the intake open- 
ing is of such size that large pieces of 
clinker can be handled, making it un- 
necessarv to break clinker any finer for 


this device than for most other tvpes 


of mechanical conveving equipment. 
This not onlv facilitates the feeding 
but also increases the canacity that it 
is possible to carry per hour and de- 
creases the amount of lahor required 
in handling clinker into the convevor. 
On account of the external supporting 
means used it is unnecessary to have 
fittings with bodies and interior liners. 
Consequently the fittings at the turn of 
the svstem are made up of sections 
which are in themselves wear parts. 
each of which is indenendently halted to 
the steel structure. Because af the size 
of the convevor. the size of the feeding 
opening., and the capacities that it is 
possible to handle in this size of con- 
vevor it has been found that the steam 
consumption per ton of material han- 
dled has been flower than previously 
thought possihle with steam-jet equip- 
ment. 
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Cement for Mending Breaks in 
Heating Coils. 


Much of the trouble and expense re- 
sulting from the burning out of coils in 
electric-range and other heating units 
is said to be eliminated by the use of 
a recently developed cementing ma- 
terial called “Carricite.” In using this 
material it is necessary to make a good 
mechanical connection. In the case of 
open-coil-type range elements this can 
be done by overlapping two or three 
convolutions of the resistance wire. 
With other types of elements the ends 
can be twisted together thus making a 
good connection. It 1s not necessary to 
clean the wire at the splice. Current 
should then be turned on and a quarter 
of a teaspoonful of Carricite applied at 
the connection, keeping the Carricite in 
contact with the wire by pressing it 
down with a screw driver. A screw 
driver with a wooden handle should be 
used to eliminate danger of shock. If 
a “hot spot” appears after the Carricite 
is melted pressure can be applied at the 
connection with the end of a screw 
driver to complete the weld. 

This material. which is made by the 
Carricite Co., Chicago, is put up in tubes 
1.25 ins. in diameter by 3.5 ins. long. 


Clapper-Type Controller With 
Compression Rheostats. 


Allen-Bradley Co., Milwaukee, has de- 
veloped a new line of mill, crane and 
hoist controllers to supplant its types 
Q, R and S controllers for the same 
service. The new controller, made in 
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Clanper-Contactor Unit for Controllers 
From 20 to 90 Hp. 


sizes ranging from 1 hp. to 150 hp., is 
known as the “clapper-type controller,” 
primarily because all switching and con- 
tact-making is done with a clapper- 
switch contactor. 
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The controller is further simplified by 
the use of the Allen-Bradley graphite 
compression resistor, mounted within 
the controller, avoiding the use of grids 
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Type F-2401, 160-hp. Controller Totally 
Inclosed. 


or wire-wound resistors and the need 
of step contacts. All speed control is 
obtained by pressure variation upon the 
resistor column applied by the control 
lever. 

The salient features of the new line 
of controllers, for either direct current 
or alternating current, may be summed 
up as follows: 

Clapper contactors of copper-to-cop- 
per, rolling type are used exclusively to 
open and close the circuit. 

Clapper switches, mounted inside the 
controller are mechanically operated 
perform all switching up to 100 hp. 
Larger controllers use external magnetic 
clapper switches actuated from a pilot 
switch within the controller. 

Graphite compression resistors sup- 
plant grid or wire resistors, thus sim- 
plifying wiring and inspection. The re- 
moval of a resistor is as simple as the 


‘removal of a cartridge fuse. 


A single lever gives full control in 
either direction without steps or jumps. 
and also actuates the clapper contactors. 

Steel frame construction is used with 
pressed steel inclosing covers, reducing 
the controller weight greatly. 

Switch cams positively open and close 
the switch clappers in either direction 
as desired. 

These controllers, applied extensively 
to crane and hoist control, as well as 
in turn-table service, mill control, and 
similar heavy duty work, offer many 
advantages over controllers of the face- 
plate or drum types by virtue of the 
simpler switch gear and compression 
resistor. Optional features are offered. 
such as underlever control gear, limit 
switch or brake connections, and in- 
closing covers for the resistor compart- 
ment. 
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ACTIVITIES IN THE TRADE 


Business Developments, Sales Agencies, Trade Literature and Miscellaneous Items Concerning 
Electrical Manufacturers and Allied Business Interests 


Stanley & Patterson, 23 Murray 
street, New York City, have issued 
a 32-page catalog descriptive of the 
“Patterson” types of battery sets. 


Stuart Products Corp., Chicago, 
manutacturer of batteries, has moved 
its othces to more commodious quar- 
ters at 665 West Washington boule- 
vard. 


Davis Slate & Manufacturing Co., 
610 East 4Uth street, Chicago, pro- 
ducer of electrical slate and marble, is 
distributing to the trade an attractive 
otħce calendar. 


Elliott Co., Jeanette, Pa., manufac- 
turer of power accessories, has issued 
its catalog “C,” illustrating and de- 
scribing the company’s line of jet and 
surface condensers. 


Shepard Electric Crane & Hoist 
Co., Montour Falls, N. Y., in a book- 
let on “Aerial Railway of Industry,” 
describes the various equipment man- 
afactured by the company. 


Baylis Co., Bloomfield, N. J., has 

issued bulletin No. 516, entitled ‘‘Com- 
wnutation Troubles and Their Elim- 
ination,” which describes the reaction 
brush-holder equipment manufactured 
by the company. 
+ F. B. Electric & Manufacturing Co., 
Detroit, has issued various folders de- 
scriptive of its test sets, battery test- 
ers, motor-generator sets, coil and 
magneto testers, discharge rheostats 
and battery-charging panels. 


Ivanhoe-Regent Works of General 
Electric Co., Cleveland, has compiled 
in booklet form a series of advertise- 
ments appearing in widely distributed 
publications, demonstrating the value 
of good lighting in factories, stores 
and homes. 

Harvey Hubbell, Inc., Bridgeport, 
Conn., has issued bulletins Nos. 16-18, 
16-20 and 16-21, illustrating its No. 
8121 toggle switch, No. 3916 pull 
socket with luminous acorn, No. 6725 
pull chain with luminous acorn, No. 
6720 cap, and No. 6712 attachment 
plug. ‘ 

National Tube Co., Frick building, 
Pittsburgh, has issued bulletins No. 
14-G and No. 7, the former covering 
“National” tubular steel poles and the 
latter describing the manufacture and 
advantages of “Nationa!” welding 
“scale free” .pipe, a product which is 
used extensively for conduit purposes. 

Robbins & Myers Co., Springfield, 
O., manufacturers of electric motors, 
gencrators and fans, has announced 


the appointment of Herbert T. Lewis. 


as manager of the Philadelphia office 
of the company to succeed the late A. 
S. Tarr. Mr. Lewis entered the em- 
loy of the Robbins & Myers Co. in 
913 as a salesman in the Philadelphia 
office. The territory under his juris- 
diction will include the states of 
Pennsylvania, Virginia, West Virginia, 
Delaware, Maryland, North and South 
Carolina, Georgia, Florida, southern 
New York and eastern Tennessee. 


International Electric Co., Indian- 
apolis, Ind., manufacturer of electrical 
heating appliances, etc., has moved its 
ofhce and factory to the five-story 
building at 211-15 South McCrea 
street. 


American Di-Electrics, Ltd., 95 Lib- 
erty street, New York City, has an- 
nounced the appointment of E. A. 
Thornwell, Atlanta Trust Co. build- 
ing, Atlanta, Ga., as its agent for the 
southern states. 


Westinghouse Electric Products 
Co., Mansfield, O., has recently com- 
pleted a new five-story building which 
will double productive capacity. Offices 
will he located on the fifth floor with 
the warehouse on the fourth floor, con- 
nected to the shipping room on the 
first floor by means of a spiral chute. 
The second and third floors are devot- 


New Buliding of Westinghouse Electric 
Products Co. at Mansfield, O. 


ed to electric ware assembly. In ad- 
dition to the new building a third floor 
is being added to the older building 
for use as a cafeteria. 


P. A. Geier Co., Cleveland, has an 


item on the subject of selling electric- . 


cleaner attachments in the December 
issue of its dealers’ house-organ “Roy- 
al Breezes.” Itis pointed out that the 
offer of attachments is too frequently 
an after-thought on the part of the 
salesman and that more successful re- 
sults will follow if the cleaner and at- 
tachments are presented to the house- 
wife as a complete cleaning service 
rather than as a machine with acces- 
sories. 


Frederick Engineering Co., Fred- 
erick, Md., has received a contract 
from the Lord Construction Co., 105 
West 40th street, New York City, for 
the installation of two Frederick un- 
derfeed stokers of seven retorts each 
in its high-pressure dry-dock plant 
at West New York, N. J.; also six 
five-retort stokers to be installed on 
500-hp. Wickes boilers in the United 
States army station plant at Lake- 
hurst, N. J. 


Crouse-Hinds Co., Syracuse, N. Y., 
has issued bulletin 1000-R on its con- 
dulet hxture joint and extensions for 
suspended type fixtures. 


Hochbaum-Hylander Electric Co., 
539 Central avenue, Newark, N. J., 
manufacturer of electrical products, 
has filed notice of dissolution under 
state laws. 


Louisville Electric Manufacturing 
Co., 660 South Second Street, Louis- 
ville, Ky., plans to erect a one-story 
plant, 60 by 150 ft., for the manufac- 
ture of portable electric tools, etc. 


Simplex Wire & Cable Co., Boston, 
has announced the appointment of the 
E. S. Stickle Co., Pittsburgh, as its 
representative in the Pittsburgh dis- 
trict to succeed the Stickle & Taylor 
Co., which has been dissolved. 


~ Delta-Star Electric Co., 2433 Fulton 
street, Chicago, has issued a leaflet 
describing its 40,000-Ib. testing equip- 
ment for mechanical testing insula- 
tors, bus supports and switches de- 
signed to withstand large mechanical 
stresses. 


American Ever Ready Works of 
National Carbon Co., Inc., Long ls- 
land City, N. Y., reports the greatest 
demand in its history among the re- 
tail trade for “Eveready” flashlights 
to be sold as Christmas gifts. Atten- 
tion is being called by the company 
through its dealer helps to the fact 
that the nickel types of flashlights 
make suitable presents for this season 
of the year. 


Chase-Shawmut Co., Newburyport, 
Mass., manufacturer of soldering flux, 
etc., has announced the appointment 
of II. C. Moran, Keystone building, 
Pittsburgh, as district representative 
for western Pennsylvania, West Vir- 
ginia, Ohio and Kentucky. The En- 


= gineering Equipment Co., Philadel- 


phia, has been appointed district rep- 
resentative for New Jersey, Maryland 
and eastern Pennsylvania. 


American Radio & Research Corp., 
21 Park Row, New York City, recent- 
ly completed a $300,000 addition to its 
new factory at Medford Hillside, 
Mass., increasing its factory space 
about 20,000 sq. ft. The new building 
is of the latest concrete and steel con- 
struction and will be utilized for the 
production of fractional horsepower 
motors, in addition to the established 
line cf amateur wireless apparatus. 


Lewis & Roth Corp., 13th and Wood 
streets, Philadelphia, has announced 
a change in name to the Electric Pow- 
er Equipment Corp. The new name 
has been chosen as one more indi- 
cative of its field of activity. This 
change affects the name only, the per- 
sonnel practically remaining the same, 
as does the sales policy. and manufac- 
tured products. ll apparatus which 
was formerly. manufactured. by the 
Lewis & Roth Corp. will hereafter be 
designated as the ‘“Elpeco” lines. of 
equipment. : pe ea ies 
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PERSONAL MENTION 


Biographical Sketches and Chronicle of Changes in Business Connections, Promotions and 
Other Personal News of the Industry 


C. D. DARETT has succeeded R. C. 
Smith as manager of the Texas Tele- 
phone Co., Ennis, Tex. 


D. A. BLopGeETT has been elected 
treasurer of the Litscher Lite Corp., 
Grand Rapids, Mich., to succeed T. J. 
Barker, who has resigned. 


R. A. SCHUYLER, formerly fore- 
man of the Great Falls (Mont.) plant 
of the Montana Power Co., has been 
promoted to the position of manager of 
the Bozeman office. 


E. B. EDwWaRDs has been promoted 
from the position of cashier of the 
Northampton Electric Lighting Co., 
Northampton, Mass., to assistant man- 
ager of the company. 

EpwardD WHALEY, formerly in 
charge of the northern district of Cali- 
fornia for the Pacific Gas & Electric 
Co., San Francisco, is now connected 
with the Baymiller-Post Co. 

H. D. SToKEs, who has been elect- 
ed chairman of the Worcester Electrical 
Contractor-Dealers’ Association, is 
power engineer for the Worcester Elec- 
tric Light Co., Worcester, Mass. 


GeEorGE HucueEs, Truscon Steel 
Co., Youngstown, O., spoke on the sub- 
ject of “Electric Welding” before the 
Pittsburgh Section, Association of Iron 
and Steel Electrical Engineers, Dec. 18. 

WILLIAM C. BRENNAN, for- 
merly assistant superintendent of con- 
struction of the Merchants Heat & 
Light Co., Indianapolis, Ind., has been 
appointed foreman-of the construction 
division. 

H. I. RosBinson, formerly with 
the Universal Machine Co., Baltimore, 
has joined the engineering staff of the 
Kleinschmidt Co., New York City, 
manufacturer of printing telegraph ap- 
paratus. 

R. E. KIN#HEAD, formerly me- 
chanical engineer in the welding depart- 
ment of the Lincoln Electric Co., Cleve- 
land, has become connected with the 


technical staff of the Mitchell Co., Chi- 


cago. 

W. H. GLENN, who has been vice- 
president and operating manager of the 
Georgia Railway & Power Co., Atlanta, 
Ga., since 1904, has resigned to accept 
the presidency of the Shippers Com- 
press Co. 


NEWTON WILLIS, who recently 
left the employ of the Merchants Heat 
& Light Co., Indianapolis, Ind., for a 
position with the Speedway Aviation 
Depot, is again connected with the com- 
pany as engineer at the West plant. 


CHARLES A. MUNROE, vice-pres- 
ident of the Public Service Co. of 
Northern Illinois, was elected president 
of the American Gas Association at the 
annual meeting of that organization 
held in New York City last month. 


A. K. CHAMBERS has been ap- 
pointed manager of the Chicago office 
of the American Bosch Magneto Corp., 
Springfield, Mass. He was formerly 
connected with the general sales de- 
partment of the company at Springfield. 


Davin S. WEGG, JR, has become 
associated with W. A. Gilchrist, Chica- 
go, as electrical engineer. He was 
formerly in the employ of the Allis- 


Chalmers Manufacturing Co., Milwau-: 


kee. 


FreD K. GEORGE, assistant to the 
president, United Light & Railways Co., 
Grand Rapids, Mich., was the speaker 
at a recent meeting of the Davenport 
(Ia.) Advertising Club, his subject be- 
ing “The Value of Advertising to a 
Public Service Corporation.” 


S. B. IrRELAN, who was elected 


` president of the Southeastern Geo- 


graphic Division of the National Elec- 
tric Light Association at the annual 


8. B. Irelan. 


convention of that organization held 
recently in Miami, Fla., is vice-president 
and general manager of the Montgomery 
(Ala.) Light & Water Power Co., one 
of the Henry L. Doherty & Co. prop- 
erties. He graduated from Purdue Uni- 
versity as an electrical engineer and was 
connected with the engineering depart- 
ment of the Denver (Colo.) Gas & 
Electric Co. for two years, and for a 
similar period he was engaged in engi- 
neering work in the New York office of 
the Doherty organization. Later he was 
appointed secretary-treasurer of the Fre- 
mont (Neb.) Gas & Electric Co., vice- 
president and general manager of the 
City Light & Traction Co., Sedalia, Mo., 
and vice-president and general manager 
of the Bartlesville (Okla.) Gas & Elec- 
tric Co., all Doherty properties. Mr. 
Irelan is 31 years of age and holds 
membership in the National Electric 
Light Association, American Gas Asso- 
ciation, University, Rotary and Country 
Clubs of Montgomery, Ala. He is also 
a member of the executive committee of 
the Alabama Light and Traction Asso- 
ciation, and the board of directors of 
the Doherty Men’s Fraternity. 


R. J. WENSLEY, of the switchboard 
engineering department, Westinghouse 
Electric & Manufacturing Co. East 
Pittsburgh, Pa., spoke Dec. 17 on the 
subject of “Automatic Substations” be- 
fore the St. Louis Section, American 
Institute of Electrical Engineers. 


L. F. A DA { s, electrical engineer of 
the power and mining department, Gen- 
eral Electric Co., Schenectady, N. Y., 
delivered an address on “Continuous 
Rated or 50-Deg. Rise Motors” before 
the Cleveland section of the Association 
of Iron and Steel Electrical Engineers 
at Cleveland on Dec. 13. 


OBITUARY. 


CHRISTOPHER A. SHEA, Bos- 
ton, Mass., an inventor of electrical ap- 
paratus and an expert telegrapher, died 
last month at the age of years. 


E. I. BARTLETT, sales manager of 
the Bryant Electric Co., Bridgeport, 
Conn., died last month. He was 
years of age and a duate of Clark 
College, Worcester, Mass. 


CARL K. BADGER died in Boston 
Nov. 25, aged 38 years. He was as- 
sistant production manager of the Gen- 
eral Electric Co., Pittsfield, Mass., and 
had been connected with the company 
22 years, being employed at the Sche- 
nectady (N. Y.) plant before going to 
Pittsfield. 


Francis L. STETSON, attorney 
for the Niagara Development Co. 
United States Rubber Co. and many rail- 
road companies, died at his home in 
New York City Dec. 5. Mr. Stetson was 
one of the leaders of his profession in 
the United States and was for years a 
partner of the late ex-President Grover 
Cleveland. 


J. H. Hows, eral auditor of the 
Bell Telephone . of Pennsylvania, 
died last month in Philadelphia. He 
entered the service of the Bell system 
in 1895, as an employe of the New York 
& New Jersey Telephone Co., being ap- 
pointed general bookkeeper of that 
company in 1905. In 1911 he became 
connected with the Bell Telephone Co. 
of Pennsylvania as division auditor of 
receipts, bemg later promoted to gen- 
eral auditor, which position he held at 
the time of his death. 

FREDERICK B. EAVES, assistant 
general sales manager of the Bryant 
Electric Co., Bridgeport, Conn., died 
Dec. 12. He was a graduate of Har- 
vard University, class of 1905, and had 
been connected with the Bryant com- 


. pany for over nine years, being field 


representative in New England and New 
York state until 1918. During the war 


-he served in the electric power and 


equipment division of the War Indus- 
tries Board, having charge of the ques- 
tion of essentials as it related to the 
electric jobbing industry of the country. 
Soon after the armistice he returned 
to the service of the Bryant company 
and in 1919 made an extended tnp 
through Europe as a special representa- 
tive of its export department. 
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BUSINESS OPPORTUNITIES 


News of Electrical Construction Projects in All Parts of the Country, Proposals Invited, Foreign 
Trade Openings and New Companies 


EASTERN STATES. 


Bangor, Me.—The Bangor Railway 
& Lighting Co., has filed plans for ex- 
tensions and improvements in its elec- 
trically operated pumping station, 70 
by 7U ft., at Old Lown, Me., to cost 
about $17,000. Edward Graham is 
president and manager. 


Belfast, Me.—The International Ra- ` 


dio Telegraph Co., has arranged for 
the establishment of a wireless sta- 
tion on a local site. The company 
has property totaling over 150 acres, 
and the initial plant will be enlarged 
and extended at a later date. 


Bennington, N. H.—Considerable 
electrical and mechanical equipment 
will be installed in the new three- 
story mill for the Monadnock Paper 
Mills at Bennington. The structure 
will be 100 by 100 ft., and is estimated 
to cost about $100,000. 


Boston, Mass.—The Department of 

Public Utilities has inaugurated a 
series of public hearings relative to 
the rates of service now charged by 
the Boston Electric Illuminating Co. 
The maximum rate at the present time 
for any class of service is 12 cents 
per kw-hr. 


Brookline, Mass—The New Eng- 
land Telephone & Telegraph Co., 50 
Oliver street, Boston, has filed plans 
for extensions and improvements im 
its local exchange plant on Marion 
street, to cost about $35,000. 


Brockton, Mass.—The Edison Elec- 
tric Illuminating Co., has made appli- 
cation to the Department of Public 
Utilities for permission to issue stock 
to the amount of $594,090, the pro- 
ceeds to be used for payment of addi- 
tions and improvements to the com- 
pany’s property. 

South Egremont, Mass.—In connec- 
tion with extensions and improve- 
ments at its local stone-crushing 
plant, estimated to cost about $100,000, 
the Berkshire Stone Products Co. will 
construct a new transmission line for 
‘power service at its properties. The 
new line will be about 1 mi. in length. 


Taunton, Mass.—The city council 
“has completed plans for extensions 
and improvements in the municipal 
electric lighting plant to cost about 
$75,000. Jackson & Moreland, 387 
Washington street, Boston, are arch- 
itects. 


Worcester, Mass.—The New Eng- 
land Power Co. has been granted per- 
mission by the Department of Public 
Utilities to issue bonds for $550,000, 
the proceeds to be used for payment 
of extensions and betterments in the 
company’s electric power plants and 
system. 


Wrentham, Mass.—Electrical and 
mechanical equipment will be in- 
stalled in the new cold-storage plant 
to be erected by the State Depart- 
ment of Mental Diseases at the 
Wrentham State School, Wrentham. 
The new plant will be one-story, 52 
by 67 ft 


Bridgeport, Conn.—The city en- 
gineering department has inaugurated 
construction of two new electrically 
operated pumping plants for water- 
works service, each one-story, located 
on Inland Brook avenue, and estimat- 
ed to cost $30,000 each. 


Stamford, Conn.— The Southern 
New England Telephone Co., will call 
for bids soon after the first of the 
year for the erection of its proposed 
two-story and basement exchange 
plant on local site. It will be 40 by 
100 ft., steel and hollow tile construc- 


tion. L. W. Robinson, New Haven, 
Conn., is architect. 
Woonsocket, R. I.—Electric mo- 


tors, electric-operated machinery and 
other electrical apparatus will be in- 
stalled in the new three-story spinning 
mill for the Myanza Mills, manufac- 
turers of textiles. The plant will be 
150 by 347 ft., and estimated to cost 
about $700,000. 

Albany, N. Y.—The State Hospital 
Commission is arranging for the in- 
stallation of electrically operated laun- 
dry equipment in the state institutions 
at Hudson and Brooklyn, N. Y. E.S. 
Elwood is secretary. 


Brooklyn, N. Y.—The Brooklyn Ed- 
ison Co. has been granted permission 
from the Public Service Commission 
to issue bonds for $8,000,000. The 
proceeds will be used for electric 
plant and system extensions and bet- 
terments; of the amount, $3,400,000 
will be used for new work, and the 
remainder of the fund for reimburse- 
ment of company’s treasury of past 
expenditures of this character. The 
company has arranged for the imme- 
diate disposition of $5,000,000 in 
bonds of the total authorized. 

Cadyville, N. Y.—The International 
Paper Co., 30 Broad street, New York, 
has plans under way for the erection 
of a hydroelectric power plant on the 
Saranac river, near Cadyville, to be 
used for paper mill operation in this 
section. The proposed plant is esti- 
mated to cost about $250,000, includ- 
ing machinery. 

New York, N. Y.—Plans for the op- 
eration of city-owned cars on the lines 
of the Staten Island & Midland Rail- 
way Co., are being perfected and the 
cars recently purchased by the city 
are expected to be ready for service 
about Dec. 1. Additional electrical ap- 
paratus will be installed as required. 


New York, N. Y.—The Bonright 
Securities Corporation, specializing in 
utility securities and properties, has 
filed notice of increase in capital to 
$1,000,000. 

New York, N. Y.—The Electric 
Transport Co. has filed notice of in- 
crease in capital from $100,000 to 
$750,000 for general expansion. 


New York, N. Y.—The New York 
Teiephone Co. is completing plans 
and will soon take bids for the erec- 
tion of an eight-story exchange build- 
ing at Willoughby avenue and Bridge 
street, Brooklyn, to cost about $1,000,- 


000. McKenzie, Voorhees & Gmelin, 
1123 Broadway, are architects. 


New York, N. Y.—The San Juan 
Light & Transit Co., Room 932, 30 
Broad street, is arranging for a ‘dis- 
solution of the company. T. A. Spoor 
is secretary. 


New York, N. Y.—The United Elec- 
tric Light & Power Co. has had re- 
vised plans prepared for the erection 
of its proposed electric generating 
plant at 134th street and East river. 
The plant will comprise two main 
buildings, and is estimated to cost 
about $2,500,000, with equipment. 

Owego, N. Y. — The Owego Light 
& Power Co. is arranging for the con- 
struction of an addition to its local 
power plant for increased capacity. 
Application for permission has been 
made to the Public Service Commis- 
sion. 


Rossie, N. Y.—The Rossie Electric 
& Manufacturing Co. plans the fur- 
ther development of the electric 
property at Rossie. The comgany 
plans to repair and rebuild the dam 
at Indian river, head gates and flume, 
install additional water wheel, gen- 
erator, and other equipment, to cost 
about $23,000. Dr. A. T. Young 
is director of the company. 


Sayville, L. I. C., N. ¥.—The Bu- 
reau of Yards & Docks, Navy Depart- 
ment, Washington, has awarded a 
contract to the F. G. Fearon Co., 280 
Madison avenue, New York, for ‘the 
erection of a new building at its radio 
station at Sayville. 


Shushan, N. Y.—The local Seane 
light plant was recently destroyed 
fire, and the loss is estimated at 000. 


Maurer, N. J—The Barber Asphalt 

Paving Co., Land Title building, Phil- 
adelphia, is taking bids through its 
engineers, Lockwood, Greene Co., 
101 Park avenue, New York, for the 
rebuilding of its local plant, recently 
destroyed by fire with loss estimated 
at close to $1,000,000. The works will 
include a large central electric power 
plant for general plant service, and 
considerable electrically operated ma- 
chinery. 
_ Newark, N. J.—A resolution approv- 
ing a city owned power plant was 
adopted by the Federation of Improve- 
ment Associations. 


Newark, N. J.—The subject of mu- 
nicipal power plants will be discussed 
before the Federation of Improvement 
Associations, by City Commissioner 
eo and F. W. Ballard of Cleve- 
an 


Trenton, N. J.—City Commissioner 
Page is arranging for an appropria- 
tion of $25,000 for extensions and im- 
provements in the local electric light- 
ing system. It is proposed to install 
a number of new high-power lamps 
in different parts of the city, and new 
lamps in Upper Stacy park. 

Mt. Holly Springs, Pa.—Approval 
has been asked of the Public Service 
Commission for the formation of the 
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cumberland Valley Light & Power 
Co., to comprise a merger of six util- 
ity corporations chartered and oper- 
ating in the vicinity of Mt. Holly 
Springs and other points in Cumber- 
land County. The companies are: M. 
E. Kraybill Light, Heat & Power 
Co.; Carroll Township, Monroe Town- 
ship, Upper Allen Township, South 
Middleton Township and South Moun- 
tain Electric Companies. Headquarters 
for the new organization will be es- 
tablished at Harrisburg. 

Plymouth Meeting, Pa.—The Amer- 
ican Magnesia Co. has extended its 
electric system to serve residents 
along the Plymouth road. All ma- 
chinery at the company's plant has 
been arranged for electric operation. 


Plymouth Meeting, Pa.—The H. W. 
Johns-Manville Co., Madison and 41st 
street, New York, will install con- 
siderable electrical equipment in con- 
nection with its new local limestone 
quarries and lime plant. 


Scranton, Pa.—The Delaware, Lack- 
awanna & Western Railroad Co. is 
conipleting final surveys for the elec- 
trification of its lines east and west 
of this city. Plans have been pre- 
pared and it 1s proposed to place the 
work under way at an early date. 


Shenandoah, Pa. — The borough 
commission has arranged’ for the im- 
mediate construction of a electrically 
operated pumping plant to cost about 
$30,000 

Baltimore, Md.—I1n connection with 
plans for the erection of a large ad- 
dition to the Johns Hopkins Hospital. 
the Board of Directors has arranged 
an appropriation of from $100,000 to 
$500,000, as required, for the construc- 
tion of an electric power plant at the 
institution, including the installation 
of electrical equipment in various parts 
of the structure, as required. 


Baltimore, Md.—The Board of Di- 
rectors, Union Memorial Hospital, is 
planning the erection of a power plant 
in connection with the new hospital to 
be erected. Charles L. Reeder, Park 
avenue and Saratoga street, is elec- 
trical engineer for the project. 


Baltimore, Md.—The Consolidated 
Gas, Electric Light & Power Co. has 
plans under way for the erection of an 
addition to its substation on Front 
street. The new plant will occupy the 
entire frontage of Madison street 
block, between Constitution and 
Graves street. 


Baltimore, Md.—The Miller Safe 
Co. is building a power plant at its 
new factory at Wilkens avenue and 
Catherine street. A 50-ft. stack will 
be provided. 


Baltimore, Md.—The Wizard Check 
Indorser & Printing Machine Co., 
Calvert building, will build an elec- 
tric power plant at its proposed new 
factory in the Highlandtown district. 
The first unit of the factory, with pow- 
er plant, 1s estimated to cost about 
$300,000. F. S. Weise is president. 


Washington, D. C.—RBids will be re- 
ceived Dec. 22 for electric conduit and 
wiring in tunnels, and extension of 
outside lighting at U. S. Hospital No. 
22, 2650 Wisconsin avenue. Jas. A. 
Wetmore, architect, is acting super- 
visor. 

Washington, D. C.—The Depart- 
ment of Agriculture. in co-operation 
with the Bureau of Standards, is plan- 
ning the construction of about 17 
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wireless stations in different parts of 
the country for carrying agricultural 
news to farmers in outlaying districts. 
The initial plants will be installed in 
sections of Maryland and Virginia, 
and work on these structures will be 
placed under way at an early date. 


Durham, N. C.—The Southern Pow- . 


er Co., a New Jersey corporation, has 
filed notice of increase in capital from 
$11,000,000 to $15,000,000 for general 
expansion. 

Lenoir, N. C.—The Granite Falls 
Manufacturing Co. will construct a 
power house, dam and transmission 
line. 


Mortimer, N. C.—The United Mills 
Co. will erect a power house, dais, 
transmission lines, etc., for public ser- 
vice and for the operation of a cot- 
ton mill. H. J. Holbrook, Holbrook, 
N. C., is secretary. 


Spruce Pine, N. C.—D. A. Adams, 
Old Fort, N. C., is organizing a com- 
pany to establish a hydroelectric pow- 
er plant in the vicinity of Spruce Pine 
for local service in this district. A 
site has been selected on the Toe 
river. 

Lockhart, 


S. C.—The Lockhart 


: Power Co. plans to erect a hydroelec- 


tric power plant on the Broad river, 
with an initial capacity of 15,000-hp. 
Address Emslie Nicholson, president. 

Sandersville, Ga.—The city council 
has arranged a bond issue of $40,000, 
to be used in part for extensions and 
improvements in the municipal elec- 
tric power plant. 


NORTH CENTRAL STATES. 


Dayton, O.—The Dayton Power & 
Light Co. has been given permission 
by the Public Utilities Commission of 
Ohio to purchase for $35.000 the elec- 
tric light plant of Walter D. Wise, 
located in Dayton, 


Lodi, O.—The Public Utilities Com- 
mission of Ohio has authorized the 
Lodi Light & Power Co. to issue 
$20,000 of common capital stock to 
be sold at not less than par value, the 
proceeds to be used to purchase the 
electric light plant of Henry Ben- 
nander at this place. 

Blissfield, Mich.—A special election 
will be held Jan. llth to vote on the 
question of a bond issue of $30,000 for 
impreving the electric light plant. 


Holland, Mich.—The board of pub- 
lic works has plans to provide the 
north side electric lamps, provided for- 
ty people can be secured who will in- 
stall them. 


Three Rivers, Mich.—Two street 
lamps on River drive between Wood 
and Middle streets will be installed. 
O. O. Johnson is city manager. 


Mellott, Ind.—The village is with- 
out clectric lighting, and to provide 
for this necessity Melott and Hills- 
horo have united and organized a 
stock company with a capital of $15,- 
000. 

Quincy, Ill.—The Lions club has 
secured $10,000 toward the lighting of 
Sixth street to the Wabash passenger 
station, and for the extension of the 
lighting system to the C. B. & Q. sta- 
tion. George Thompson is chairman 
of the campaign committee. 


Eau Claire, Wis.—A petition for 4 
“white way” on Water street from 
Third avenue to Fifth avenue, has 
been filed with the city council. The 
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Wisconsin Minnesota Light & Power 
Co. will furnish the poles, the city will 
pay one-third of the expense of main- 
tenance, and the abutting property 
owners will pay the other two-thirds. 

Minneapolis, Minn.—The committee 
on public lighting of the city coun- 
cil, is considering a proposal by Alder- 
man A. R. Gisslen to substitute arc 
lamps, for gas lamps, for the street 
lighting system in 1922. 


Sauk Center, Minn.—The People’s 
Electric Service Co. will install elec- 
tric light and power on farms near, 
here, and Grey Eagle. 


Cedar Rapids, Ia.—The city will in- 
stall Tungsten lights on the follow- 
ing intersections: 12th street and H 
avenue west, 18th street and Aave- 
nue west; 26th street and 4th avenue 
east, 6th street west, between O. and 
Penn. avenues. L. J. Storey is city 
clerk. 


Blairstown, Mo.—The city will in- 
stall an electric light plant, for which 
bonds will be voted upon. The mayor 
is in charge. 

Blairstown, Mo.—The town com- 
mission - is planning the installation 
of an electric system for general ser- 
vice. D. E. Sheppard is manager. 


Crane, Mo.—The Lawrence County 
Water, Light & Cold Storage Co. ot 
Aurora, will install an electric light- 
ing system here. 


Fulton, Mo.—The city will erect a 
power plant. The mayor is in charge. 


Independence, Mo.—The sum ot 
$20,000 is required to enlarge the pres- 
ent capacity of the local electric light 
plant. 


Pineville, Mo.—The Ozark Electric 

Mfg. Co., plans the erection 

of a hydroelectric power plant. The 

company was recently organized to 

furnish light and power service in this 
section. C. D. Resler is president. 

Ottawa, Kan.—Bonds in the sum of 
$160,000 have been voted for the pur- 
pose of extending the local water and 
light plant. 

Pleasantown, Kan.—E. T. Archer & 
Co., engineer, 609 New England build- 
ing, Kansas City, has prepared plans 
for the erection of an electric light 
plant for Pleasantown. The city clerk 
is in charge. 


Pleasantown, Kan.—The city elec- 
tric light plant was recently destroyed 
by fire. 

Wilsey, Kan.—C. M. Reid, engineer. 
Manhattan, has prepared plans for the 
improvement of the electric lighting 
system. A. R. Pirtle is the city clerk. 

Milford, Neb.—Keening Hollister & 
Co., engineers, 401 Bankers Lite 
building, Lincoln, have prepared plans 
for the electrical distribution system 
of Milford. The city clerk is in charge 
of the plans. 


Menno, S. D.—The Menno Light & 
Power Co. was recently destroved bv 
fire, and the loss is estimated at $20)- 
000. 

Rugby, N. D.—The citizens are try- 
ing to arrive at some satisfactory ar- 
rangement with Mr. Waage., the new 
owner of the Rugby electric hight 
plant for the continuation and im- 
provement of the local plant. 


SOUTH CENTRAL STATES. 


Bloomfield, Ky.—The Bloomñeld 
Utilities Co. has purchased an estab- 
lished plant, and will install an oil- 
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engine drive, 150 to 200 hp.; 14 miles 
of transmission; change the direct- 
current system to alternating current 
connecting Bloomfield, Wakefield and 
Fairfield, and extend their service to 
Taylorsville. Harry Peet, Jr., is pro- 
prietor of the company. 


Carrolton, Ky.—Bonds in the sum 
of $12,000 have been voted, for the 
purpose of improving the power plant 
and water works. J. E. Gallon is 
mavor. 


Virgie, Ky. — The J. B. Elkhorn 
Coal Co., is planning the erection of 
an electric power plant at its prop- 
erties. 


Walton, Ky.—Citizens have voted 
bonds for $10,000 for improvements 
in the electric lighting plant and sys- 
tem. 

Birmingham, Ala.—Frank W. Nick- 
elson, engineer, 70 E. 45th street, New 
York City, has prepared plans for the 
construction of a fire alarm system, 
which will include 30 miles of under- 
“xround work; 200 miles of overhead 
construction, and the installation of 
40 additional boxes, etc. The cost is 
estimated at $174,000. 


Macon, Miss.—The city engineering 
department has plans under way for 
extensions and improvements in the 
municipal electric plant and water- 
works system to cost about $25,000. 
1. J. Scott is city clerk. 

Macon, Miss.—The city will improve 
and repair the water and light plants, 
for which bonds in the sum of $25.- 
000 have been voted. J. J. Scott, clerk, 
is in charge of the plans. 


Pascagoula, Miss.—The city council 
has plans under way for the erection 
of a new municipal electric power 
plant, for which bonds in the sum of 
$25,000 were recently approved. 


- Big Heart, Okla—The Big Heart 
Light & Power Co., recently incor- 
porated, will install a fransmission line 
to develop 500-hp. P. J. Minck is in 
charge of the plans. 


Enid, Okla—Black & Veatch, en- 
gineers, 701 Mutual building, Kansas 
City, Mo., have prepared plans for 6 
motor-driven deep-well pumps, which 
the city will install. R. T. Williams 
is the city clerk. 


Bangs, Tex.—John Sanders is plan- 
ning the installation of an electric light 
and power plant system. 


Fort Worth, Tex.—Plans have been 
placed before Mayor W. D. Davis, for 
the erection of a power plant at Lake 
Worth with a water turbine to im- 
pound waters of the spillway for the 
generation of electric power. 

Fort Worth, Tex.—The Fort Worth 
Power & Light Co.. is said to be con- 
sidering plans for the erection of an 
addition to its local generating plant. 


WESTERN STATES. 


Roswell, N. M.—The Roswell Gas 
& Electric Co. will install new equip- 
ment, which will cost about $50,000. 


Missoula, Mont. — The Flathead 
Valley Electric Co.. of which M. S. 
Shields, Spokane, is president, has 


had plans prepared for an hydroelec- 
tric engine for the construction of 
dams and the installation of machin- 
ery, incident to the development of a 
power site on Flathead river. 

Boise, Idaho.—The Acequia Mutual 
Electric Co. has been organized and 
will purchase electrical energy from 
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the United States Reclamation Ser- 
vice, for distribution. 


Juliaetta, Ida—The electric light 
and power plant owned by Frank Vin- 
cent was destroyed by fire recently, 
the loss being estimated at $10,000. 


Garfield, Utah._—The Utah Power & 
Light Co. of Salt Lake City, has ap- 
plied for permission to extend its lines 
from Garfield to the new mill of the 
Utah Consolidated Mining Co., in 
Toeele county. 


Centralia, Wash.—Bids will be re- 
ceived for the installation of cluster 
lights to be installed in the business 
district of the city. The cost is esti- 
are to be between $21,000 and $24.,- 


Chelan, Wash. — The Great North- 
ern railway will build a power plant 
at the foot of Lake Chelan. The con- 
struction of a dam is planned, which 


will raise the lake about 12 ft. J. H. 
O'Neil, Seattle, Wash., is general 
manager. 


Olympia, Wash.—The Washington 
Irrigating & Development Co., Seat- 
tle, has filed an application for a per- 
mit to erect a power project on the 
Columbia river at Priest Rapids. 


Seattle, Wash.—Plans have been 
prepared by Robert Herzog Co., en- 
gineer, and Thomas Palmer, attorney 
of the Great Northern railroad, for a 
fuel oil plant for the generation of 
additional electric power. 


Walla Walla, Wash.—E. B. Hussey, 
engineer, Seattle, has estimated the 
cost of a municipal lighting plant at 
$381,000. which will include ample 
power for lighting the streets and 734- 
kw. for commercial use. 


Grants Pass, Ore.—The Reuben 
Mining Co. will develop 87 hp. to op- 
erate aid compressors and furnish 
light; dam of logs and rock: flume and 
ditch 8'%4 miles long: wood headgate; 
Pelton wheels and pipe. The cost is 
estimated at $10,000. 


Sams Valley, Ore.—The Sams Val- 
ley Power Co. has been recently in- 
corporated with Melta Pelton as pres- 
ident, and contemplates the distribu- 
tion of electrical energy. 


San Diego, Cal.—A power plant for 
the marine base is being constructed 
on the reservation to furnish light and 
nower for the base. A transformer 
house to take care of overloaded pow- 
er at the marine corps base is also 
contemplated. 


Stockton, Cal.—The Western States 
Gas & Electric Power Co. will build 
a power dam seven miles helow Mar- 
tins ferrv. The Electric Metals Co. 
has applied for permission to build a 
nower dam at Slate creek, five miles 
above Weitchpec. 


INCORPORATIONS. 


Lewisburg, W. Va.—J. C. Boggs 
Motor & Light Co. Capital, $50.000. 
To manufacture automobile lighting 
equipment, etc. Incorporators: J. C. 
Boggs, John A. Littlepage and oth- 
ers. 


Green Bay, Wis.—Gold Seal Storage 
Battery Co. Capital, $300.000. T. J. 
Best, E. J. Bolza and F. J. Mankin. 

Beaver Dam. Wis.—Dunplex Storage 
Battery Co. Canital, $350,000. Incor- 
porators: William Petschel, Peter 
Kettenhofen and others. 
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Cromwell, Ind.—Norstrom Manu- 
facturing Co. Capital, $500,000. To 
manufacture telephone lockouts and 
accessories. Incorporators: W. R. 
Wright, J. C. Kimmell, C. E. Sey- 
mour, N. R. Norstrom and others. 


Hamilton, Can.—Hamilton Storage 
Batteries, Ltd. Capital, $30,000. o 
manufacture batteries, electrical 
equipment, etc. Incorporators: George 
Ballard, Alfred Hipkins, Otto Dinkel 
and others. 


Lloyd, N. Y.—E. R. T. Corp. Cap- 
ital, $150,000. To manufacture elec- 
trical and mechanical apparatus. In- 
corperators: R. Luthi, Kingston, N. 
Y.; E. Bachelet, J. Schuble and oth- 
ers. 


Waterbury, Conn.—The W. J. Mc- 
Nellis Co., Inc. Capital, $75,000. To 
manufacture electrical equipment. In- 
corporators: W. J. McNellis, 196 
Grand street; J. J. McNellis and oth- 
ers. 


Trenton, N. J.—Electric Power 
Equipment Corp. Capital, $25,000. To 
manufacture electrical apparatus. In- 
corporators: Dinsmore, 709 
Greenwood avenue. 


Rockford, Ill.—Steel Utilities Corp. 
Capital, $50,000. To manufacture elec- 
trical products, etc. Incorporators: J. 
F. McCann, . Morton, S. A. 
Stoop, 250 Mill street, and others. 

Louisville, Ky.—Louisville Electric 
Manufacturing Co. Capital, $75,000. 
Incorporators: James E. Willey, Wil- 
liam Watts and others. 


FOREIGN TRADE. 


writing to the Bureau of Foreign and 
Domestic Commerce, Washington, D. O., 
or ite branch and local co-operative of- 
fices Request for each opportunity 
should be on a separate sheet and 6 
file number given.] 

Electric Motors, etc. (34,099)—A 


mercantile firm in Finland desires to 
secure an agency for the sale of elec- 
tric motors, accessories and ap- 
pliances of every description. Ref- 
erence. 


Electric Train-Lighting Systems 
(34,109)—The managing director of 
an engineering firm in India desires to 
be placed in communication with 
manufacturers of electric train-light- 
ing systems, with a view to promoting 
their sale in that country. 


Electrical Fixtures (34,112) — A 
sales corporation in Canada desires to 
secure the representation of manufac- 
turers for the sale on a commission 
basis of electrical fixtures. Ref- 
erences. 


Electrical Apparatus (34,140)—Cat- 
alogs and price lists, with discounts, 
of electric lightings and fixtures, gen- 
erating and community lighting units 
of all sizes are requested by a firm in 
China. Shipping weights, measure- 
ments and quotations c. i. f. Hong- 
kong should be given, or quotations f. 
o. b. American port. No reference of- 
fered. 


Electrical Goods (34,134)—An in- 
quiry has been received from a man 
in England wishing to secure the rep- 
resentation of firms for the mainten- 
ance of a permanent exhibit of Amer- 
ican products, such as electrical goods, 
etc. References- 
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FINANCIAL NEWS 


Comment on the Financial Outlook in the Electrical Industry, New Securities, Reports of 
Earnings, Dividends and Utility Stocks 


Offering of Great Western Power Co. 
Bonds. 


E. H. Rollins & Sons, Chicago, are of- 
fering an issue of Great Western Power 
Co. general closed mortgage 8% con- 
vertible bonds, at 100 and interest, to 
yield from 8.35% to 10.75%, every bond to 
be aeg within ten years at 105 and in- 
terest. 


Authority Given to Purchase Tele- 
phone Property. 


The Chicago Telephone Co., in an order 
issued by the Illinois Public Utilities 
Commission, is authorized to purchase 
the Illinois property of the Central Union 
Telephone Co. for $15,500,000. The order 
provides that the property must be trans- 
ferred in six months. It will add about 
200,000 subscribers to the Chicago com- 
pany’s service. The Central Union’s ser- 
vice extends to every city and large town 
in the state except those in the eight 
counties surrounding Chicago. 


Standard Gas & Electric Co. and 


Subsidiaries. 
Twelve months ended 
Oct. 31— 1920. 1919. 
Gross earnings ...... $31,324,089 $26,504,601 
Net earnings ........ 11,038,916 9,764,302 


These figures do not include earnings 
of the Shaffer Oil & Refining Company 
which for the year ended Oct. 31 were: 
Gross, $12,417,965; net, $4,286,321. 


Tennessee Power Co. 


1920. 1919. 
September gross ..... $ 208.192 $ 161,296 
Net after taxes ...... 70,50 20,616 
Surplus after charges 16,111 *23,017 
Twelve months’ gross 2,372,002 2,247,253 
Net after taxes ...... 963,239 883,419 
Surplus after charges 319,692 238,870 
“Deficit. 
Southern Utilities Co. 
1920. 1919. 
September gross ..... $ 221,490 $ 166.280 
Net after taxes ...... 35,917 28,985 
Total income ........ 35,963 29,266 
Surplus after charges 17,449 13,084 
Twelve months’ gross 2,515,092 1,855,727 
Net after taxes...... 473,889 57,168 
Total income ........ 475,079 158,166 
Surplus after charges 260,100 27,046 
Balance after preferred 
Gividends .......... 259,804 *27,406 
*Deficit. 
Nashville Railway & Light Co. 
1920. 1919. 
September gross ....$ 279,189 $ 274,181 
Net after taxes ...... 376 69,125 
Deficit after charges. 31,072 *30,021 
Twelve months’ gross 3,564,495 3,150,791 
Net after taxes ...... 684,644 02,174 
Surplus efter charges 205,030 329,200 
Balance after preferred 
dividends .......... 80,030 204,200 
*Surplus. 
Adirondack Power & Light Corp. 
1920. 1919. 
September gross ..... $ 435,405 $ 332,583 
Net after taxes ...... 63,238 138,312 
Deficit after charges. 27,838 84.380 
Twelve months’ gross 4,520,709 3,808,801 
Net after taxes ...... 1,426,416 1,418.095 
Surplus after charges 697,207 R07,194 
*Surplus. 
American Power & Light Co. and 
Subsidiary. 
1920. 1919. 
October gross ........ $2,093,140 $1,458,914 
Net after taxes ...... 651.976 533.781 
Twelve months’ gross.20,684,.968 15,649,616 
Net after taxes ...... 7,217,566 6,801,919 


Manila Electric Railroad & Lighting 


Corp. 
1920. 1919. 
October gross ........$ 327,608 $ 242,482 
Net after taxes ...... 124,050 77,436 
Total income ........ 124,094 17,444 
Surplus after charges 85,899 41,0 
Twelve months’ gross 3,307,546 2,521,857 
Net after taxes ...... 1,083,291 882,180 
Total income ........ 1,085,574 883,357 
Surplus after charges 696,833 563,757 
Balance after preferred 
dividends .......... 396,833 263.767 


Northern Ohio Electric Co. and Sub- 


sidiaries. 
1920. 1919. 

October gross ........ $ 899,926 $ 796,765 
Net earnings ........ 217,961 241,088 
Surplus after charges 16,623 70,787 
Deficit after preferred 

dividends .......... 13,476 *40,787 
Ten months’ gross ... 9,308,961 7,628,102 
Net earnings ........ 2,714,628 2,531,304 
Surplus after charges 816,150 857,197 
Balance after preferred 

dividends .......... 516,150 567,197 


` “Surplus. 


Utah Power & Light Co. and Sub- 


sidiary. 
1920. 1919. 

October BTrOSS ........ $ 571,387 $ 487,491 
Net after taxes ...... 259,66 227,777 
Total income ........ 274,337 238.802 
Surplus after charges 129.665 102,678 
Twelve months’ gross 6.432.720 5,604,634 
Net after taxes ...... 952,908 2,825,349 
Total income ........ 3,096,916 2,967,547 
Surplus after charges 1,408,938 1,259,967 
Balance after preferred 

dividends .......... 817.438 702,159 


Duquesne Light Co. and Subsidiaries. 


l 1920. 1919. 

October gross ....... $1,352,187 $ 972,627 
Net after taxes ...... 346,527 295.807 
Ten months’ gross...12,200,527 9,684,754 
Net after taxes ...... 3,555,338 3,408,432 


Southwestern Power & Light Co. and 


Subsidiary. 

1920. 1919. 
October O88 ....... $ 979,792 $ 592,464 
Net earnings ....... 29,020 209,785 
Twelve months’ gross 9,039,898 6,180,999 
Net earnings ........ 3,819,788 2,179,538 

Northern States Power Co. - 

1920. 1919. 
October gross ....... $1,081,099 $ 897,240 
Net earnings ........ 376,231 364,752 
Twelve months’ gross.11,277,7388 9,606,741 
Net earnings ........ 4,346,011 4,090,734 


Philadelphia Co. and Subsidiary. 


1920. 1919. 
October gross ........ $1,062,727 $ 781,806 
Net after taxes ...... 29, 160,695 
Ten months’ gross...12,048,576  9,839,7 
Net efter taxes ...... ,632,489  4,252.867 


Portland Railway, Light & Power Co. 


1920. 1919. 
October gross ....... $ 862,267 $ 725,635 
Net after taxes ...... 876 248,605 
Surplus after charges 112,784 60,446 


Twelve months’ gross 9,283,345  8.480,008 


Net after taxes ...... 2,889,152 2,908,618 
Surplus after charges 619,327 638.880 
Dividends. 

Term. Rate. able. 
Allis-Chalmers com...... Q 1% Feb. 15 
Allis-Chalmers pfd...... 1.75% Jan. 15 
Cent. States El. pfd..... 1.75% Dec. 31 
Can. Crock-Wheel. com.. 1.75% Dec. 31 
Can. Crock-Wheel pfd... 1.75% Dec. 31 
Dayton Pr. & Lt. com..... $4.00 Dec. 20 
Dayton Pr. & Lt. pfd.... Q $1.50 Jan. 3 
El. Lt. & Pr. (Mass.)...SA $4.00 Jan. 3 
El Paso El. pfd......... SA .00 Jan. 10 
Manh. El. Supply com., 1.50 Jan. 1 
Manila El. R. & Lt... 1.75% Jan. 3 
Okla. Gas & El. pra are 1.7596 Dec. 15 
Spring. Ry. & Lt. pfd.. Q 1.75% Jan. 1 
U. Gas Impr....... 1% Jan. 15 
Un. Lt. & Ry. pfd...... Q 1.50% Jan. 2 
West. Elec. ..........68. Q $2.50 Dec. 3) 
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WEEKLY COMPARISONS OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 


Quotations furnished by F. M. Zeiler & Co., Rookery. Bldg., Chicago. 


iv. rate. Btd Bid 


Public Utilities— Percent. Dec. 7. Dec. 14. 
Adirondack Electric Power of Glens Falls, common.............. 6 12 11 
Adirondack Electric Power of Glens Falls, preferred............. 6 73 72 
American Gas & Blectric of New York. common................ i% 99 96 
American Gas & Electric of New York. preferred............... 6 34 34 
American Light & Traction of New York, common......... PRE ot 108 105 
American Light & Traction of New York, preferred............. 6 78 TT 
American Power & Light of New York, common............-... 4 47 46 
American Power & V.ight of New York, preferred.............. : 6 60 60 
American Public Utilities of Grand Rapids, common............ . 6 6 
American Public Utilities of Grand Rapids, preferred........... 7 18 17 
American Telephone & Telegraph of New York .........0.-00--- dre 98% 98 
American Water Works & Elec. of New York, common......... = 2 _ 1% 
American Water Works & Elec. of New York, particip.......... 7 5 5 
American Water Works & Elec. of New York, 1st preferred.... an 39 38 
Appalachian Power, comMoON.............000ccccenccveces eee “2 2 2 
Appalachian Power, preferred........... cc cc ccc cc eee eect et ee tes 18 16 
Cities Service of New York, common................c00ce8 eee +extra 265 258 
Cities Service of New York, preferred.......... ee Ssh acne s A ws 
Commonwealth Edison of Chicago .........- ccc cece c terrors ees 8 101 100 
Comm. Power, Railway & Light of Jackson, common..........-. Si 11 9 
Comm. Power, Railway & Light of Jackson, preferred........... 6 33 32 
Federal Light & Traction of New York, common...........--«. ; a 6 5% 
Federal Light & Traction of New York. preferred.........-.- att es 46 45 
Northern States Power of Chicago, common..........-ee+eseeree ded 40 38 
Northern States Power of Chicago, preferred..........s..sses». ex.div.7 76 T5 
Pacific Gas & Electric of San Francisco, common........sseses... De 48 47 
Public Service of Northern Illinois, Chicago, common....... ee: 7 61 60 
Public Service of Northern Illinois, Chicago, preferred.......-..-.- 6 80 79 
Standard Gas & Electric of Chicago, common........seeeeereee- ió 11 10 
Standard Gas & Electric of Chicago, preferred........ceeseeeee. 8 33 32 
Tennessee Railway, Light & Power of Chattanooga, common.... aim % 
Tennessee Railway, Licht & Power of Chattanooga, preferred... 6 3 2 
Western Power of San Francisco, common .........0++++++ gates: {Sug 19 19 
Western Union Telegraph of New York ....... Suds earn een extra 86 86 
fi Pi pa = i 99 91 

-lectric Storage Battery of fladelphia, common ......-+--+++: 
General Electric of Schenectady ee PNT 8 125 120 
Westinghouse Electric & Mfg. of Pittsburgh, common ...... peat 7 43 43 
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Methods Used in Modern Electric 
Vehicle Service Station 


Service Company Provides Batteries and Maintains Them in 
Good Condition—Two Methods of Charging Employed—The 
Future of Electric Vehicle Industry Influenced by Gasoline Cost 


In an effort to insure improved service and 
efficiency, the Electric Truck Service Co., Boston, 
has inaugurated an effective method of conduct- 
ing its electric-vehicle charging and storage busi- 
ness. The concern using the trucks must buy 
them, but the service company furnishes and 
maintains the batteries. The customer is billed 
for the battery plus a small fee and $0.02 per ton 
mile of haulage. Storage space 1s charged for 
at the rate of $40 per month. The customer may 
call for a fresh battery at any time, service 
trucks being maintained for the purpose of re- 
placements at any time if the need should arise. 

In addition to the original station on Atlantic 
avenue, a new station was completed last spring 
on West Dedham street, the latter being a modern 


tration. Besides the general charging section 
there is a repair shop, carpenter shop, locker room 
with shower baths for company and customers’ 
employes, and a battery-repair room with charge 
and discharge rheostats. The large charging 
board in the basement consists of 42 sections for 
lead batteries. On the first floor there are 42 
additional sections for lead-battery vehicles and 
a six-circuit panel for Edison-battery vehicles. 
For the lead batteries of 40 to 44 cells the range of 
cnarging current available is go to 18 amperes. 
For the Edison batteries the range is 180 to 30 
amperes. Charging sections are numbered to 
correspond with numbers at the charging outlets 
located about the garage, but the attendant at the 
centralized board makes all adjustments of charg- 


fireproof building as may be seen from the illus-ing rates, takes readings and keeps records for 
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Illustration Showing Batteries Removed From Trucks and Being Charged. 


Charging Board Used in Connection With Battery Repair 
Work. 


all venicles. Service is supplied from a 220-110- 
volt, three-wire, d-c. system, the attendant keep- 
ing an approximate balance on the two sides of 
the circuit. 

The Atlantic avenue station has 27 charging 
sections with several special charge and discharge 
sections. This switchboard is shown in an ac- 
companying illustration, and the method of 
placing batteries on skids for charging is indicated 
in the view of this station. 


BATTERIES REMOVED FROM. TRUCK TO SAVE 
SPACE ON FLOOR. 


In this garage, because of lack of space, bat- 


teries are frequently taken from the trucks and. 


carried to the charging outlets. From the central 
charging board the attendant can handle the en- 
tire charging. As in the other station the con- 
stant-current or variable-resistance method of 
charging is employed. -Each of the control units 
is 24 ins. wide by 10 ins. high, the panel of six 
units with its angle-iron frame being 6 ft. 8 ins. 
high. Each unit is complete in itself, having a 
low-current cutout, slider-type rheostat, instru- 
ment switch, grid-type resistors, indicating lamp, 
battery and instrument fuses, and card holder for 
numbering to correspond with the number at the 
plug to which the vehicle is attached. 


The current is kept approximately at the nor- i 


mal charging rate until the battery voltage reaches 
a predetermined value. For lead batteries the 


Battery Charging Board in Garage of Electric Truck 


Service Co., Boston. 
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charge is then continued until the battery voltage 
reaches full value by lowering the charging cur- 
rent rate to from 0.33 to 0.25 of the normal rate. 
For Edison batteries the normal rate is contin- 
ued until the full voltage is reached. The rheo- 
stat can be adjusted by the attendant to give the 
proper charging rate regardless of fluctuation of 
line voltages, the demand on the power system 
being uniform with this method of charging. 


MopIFED CONSTANT-POTENTIAL CHARGING Sys- 


TEM BECOMING POPULAR. 


The modified constant-potential system of 
charging is gaining favor in small garages where 
no regular attendant is present to regulate the 
circuits. This method takes advantage of the 
fact that the voltage of a battery is low when run 
down or nearly discharged, and when it is charged 
the voltage is high. The battery is connected to 
the circuit with one or two steps of resistance in 
series. The current supplied to the battery is high 
at the start and tapers down gradually to a low 
rate as the voltage of the battery increases. Where 
two steps of resistance are used in the charging 


-_ =. 


A Six-Circuit Modified Constant-Potential Charging 
s Equipment. 


section one step is cut out after charging for a 
given period. 

A panel made.of four charging sections for 
modified constant-potential charging is shown in 


an accompanying illustration. With this type of 


equipment the charging is started by inserting the 
charging plug into the receptacle with the instru- 


_ ment switch on the section corresponding to the 


receptacle moved to the “on” position. This en- 
ergizes the voltage relay which, if the supply 
voltage is normal, closes the magnet switch and 
allows current to flow to the battery through the 
resistance. 


CHARGE TERMINATED BY INSTRUMENT MOUNTED 
ON TRUCK. 


An ampere-hour meter located on the vehicle, 
where this method of charging is used, auto- 
matically stops the charge when completed. This 
meter indicates the condition of the battery when 
it comes in by showing the service in ampere- 
hours taken from the battery. The needle of the 
meter moves forward as discharging takes place, 
and moves backward while the battery is being 
charged. As it reaches the zero mark a contact is 
made with an electrical trip relay on the charging 


December 25, 1920. 
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Garage of Electric Truck Service Co., 


panel which opens the main magnet switch and 
disconnects the battery from the line. 

The attendant only needs to connect the battery 
and close the switch on the charging section, dis- 
connection when the charge is complete being 
taken care of automatically. Even the starting of 
the charge may be made automatic by replacing 
the hand-operated switch on the section by a mag- 
netic switch so connected that the charge starts 
when the battery is plugged into a receptacle. 

An automatic equipment of this kind made up 
of six charging sections, located in the garage of 


Charging Panel Used in Connection With Mine 
Locomotive. 


the Supplee-Wills-Jones Co., Philadelphia, is 
shown in an accompanying illustration. The 
trucks served by this plant were made by the 
Commercial Truck Co., Philadelphia, which com- 
pany advocates the use of the modified automatic 
constant-potential system of charging. With an 
ampere-hour meter and circuit-breaker on the 
truck the charge is terminated without attention. 


FUTURE OF ELECTRIC-.T RUCK BUSINESS. 


About 400 electric vehicles are needed yearly 
by express companies to take care of replace- 
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Boston—Charging Panel at Left. 


ments and additions, but for three or four years 
this equipment has not been purchased. This 
alone indicates a long period when demand will 
exceed the output of the present plants. 

A daily mileage for a truck of 40 mi. or less is 
best covered by an electric vehicle, while, at least 
in normal times, delivery beyond 40 mi. can be 
cared for more cheaply by railroads. For this 
latter service gasoline trucks are today doing all 
that is possible and will continue to do so up to a 
radius of possibly 75 to 100 mi. 

For service in cities like New York, Chicago, 
Boston and Philadelphia, electric-truck delivery 
has the best opportunity to demonstrate its worth. 
In a test conducted by the publisher of a weekly 
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Unit-Type Equipment for Modified Constant-Potential 
i Battery Charging. 
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periodical, covering a period of six months, a 
5-ton electric truck averaged 70 tons of paper 
hauled per day as compared to 52.5 tons for a 
5-ton gasoline truck. This haulage was through 
the thickest traffic and over a triangular route 
where many stops and delays were encountered 
because of traffic conditions. 

Increased cost of gasoline has been a factor in 
developing a market for electric taxicabs, one 
manufacturer turning them out at a steady rate 
for service in Spain. Gasoline is sold at $I a 
gallon in that country while energy for charging 
batteries can be purchased at the rate of $0.015 
to $0.03 per kw-hr. A speed of 20 mi. per hr. is 
the maximum, but tests have proven this to be 
ample for the usual taxicab service of large cities. 


MODERATE SPEEDS LIMIT MAINTENANCE COSTS 
ON TRUCK AND ROADWAY. 


Discussing maintenance of electric trucks, 
manufacturers bring out the point that excessive 
speeds, resulting in wear and tear on the truck, 
tires, axles, etc., are not possible. Also that the 
wear on pavements is much less when speeds of 
20 mi. per hr. are not exceeded, damage varving 
with the square of the speed and being four times 
as much at a speed of 24 mi. per hr. as at 12. 
Electric trucks rarely exceed the latter speed. 

With the present demand which is greater than 
the supply, and the increased use which will come 
about because of the cost of gasoline, there is 
little doubt but that the manufacturers of electric 
trucks will need to expand and that new manu- 
facturers will enter the field. In fact, some gaso- 
line-truck manufacturers are said now to be con- 
templating the addition of lines of electric vehi- 
cles to their present output. 


ELECTRIC MINING LOCOMOTIVE HAS 
SERVICE RECORD. 


Continuous Use During 27 Years, With Small 
Amount of Repairs, Keeps Coal-Handling 
- Costs at Minimum. 


An electric mining locomotive that has a unique 
record for service is at present operating in the 
mine of the Union Pacific Coal Co., Rock Springs, 
Wyo. The locomotive was built by the Thom- 
sone-Houston Co. and was put in service 27 years 
ago. It has been giving continuous service ever 
since, records showing that it has hauled 3,712,- 
soo tons of coal over an average distance of 1.5 
miles in that time, or a total of 5,568,700 ton- 
miles. 

The capacity of the locomotive is 9 tons, with 
a 3000-lb. drawbar pull and a wheel diameter of 
28 ins. It is equipped with a 5o00-volt motor 
having a single field coil, and the old Gramme 
ring armature. The original field coil is still in 
service and has never given any trouble. Two 
armatures have been used, the original and a 
spare one. The commutators are much smaller 
than those used at the present time for 500 volts 
and five of them have been worn out in service. 
The original controller was of the semi-circular 
disk type. which has since been abandoned. The 
present controller is of the drum type, with a 
pancake resistor. The original brake rigging is 
still in service and the gears have also given ex- 
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cellent service, as only three of them have been 
worn out. 

The locomotive is equipped with semi-elliptical 
leaf springs, which support its weight on the 
journal box. It has been used on a very rough 
road but they have had comparatively little 
trouble due to the breakage of springs. 

It has also the low record among the locomo- 
tives used in the mines of this company for re- 
pair charges, and consequently in cost per ton of 
coal hauled. In fact, it is held to be just as 
efficient in operation as any of the recently de- 


= signed locomotives in the company’s service. The 


feature that is held largely responsible for the 


.low upkeep is the use of the semi-elliptical leaf 


spring construction. It is interesting to note in 
this connection that the General Electric Co. has 
returned to this design in its trolley locomotives, 
with the addition of an equalizer bar to distribute 
the weight more evenly. 


FRENCH HYDROELECTRIC PLANT TO 
DEVELOP 5500 HP. 


A hydroelectric plant of 20,000 hp. has recently 
been completed by the Societe Hydro-Electric of 
Lyon, a branch of the Compagnie du Gaz, Lyon, 
and the Compagnie Continentale Edison of Paris. 
The plant is located at Seyssel, Haute-Savoie, 
France. Importance is attached to the comple- 
tion of this project because of the present scarcity 
and high prices of coal, and likewise because of 
the effect it may have toward encouraging similar 
undertakings in France. The plant is equipped 
with four turbines, each capable of developing a 
force fo 5500 hp. It is proposed to install another 
turbine at an early date and thus increase the 
production of 27,000 hp., an amount that equals 
almost one-third of all the energy consumed un- 
der different forms by the city of Lyon. 


CIVIL SERVICE EXAMINATION FOR 
ELECTRICIAN. 


The United States Civil Service Commission 
has announced an open competitive examination 
for electrician, applications for which will be re- 
ceived until further notice. The duties of the 
position require a knowledge of materials, oper- 
ation and especially maintenance and repair of 
electrical apparatus generally used as equipment 
for public buildings, including generators, switch- 
boards, distribution of wiring motors, etc. Those 
desiring to make application should write to the 
commission, Washington, D. C., asking for form 
1800 and mentioning the title of the examination 
desired. 


MILWAUKEE SECTION OF A. I. E.E. 
ELECTS OFFICERS. 


The following officers have been elected by the 
Milwaukee Section of the American Institute ot 
Electrical Engineers to serve during the coming 
year: Chairman, W. H. Cheney, Allis-Chalmers 
Manufacturing Co.; secretary, W. H. Costello, 
Cutler-Hammer Manufacturing Co.: membership 
committee, R. L. Dodd, Milwaukee Electric Rail- 
way & Light Co., chairman, and program com- 
mittee, Fraser Jeffrey, Allis-Chalmers Manutac- 
turing Co., chairman. 
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Contractor-Dealer Co-operation 
With Utilities 
Prosperity of Central-Station Companies Vital to All Other 


Branches of Electrical Industry as Well as General Public— 
Paper Presented at Convention of Indiana Contractor-Dealers 


By MORSE DELLPLAIN 


President, Indiana Electric Light Assoctation. 


Electrical contractors and dealers are vitally 
interested in the new business policy of the local 
electric light and power company in their several 
communities. This policy will depend absolutely 
on whether or not there is any money in new 
business. One cannot expect intelligent busi- 
ness men to invest money in extending their busi- 
ness if they cannot see a reasonable profit in 
so doing. If there is not a reasonable profit in 
business, a policy of retrenchment is to be ex- 
pected on the part of business men. „A policy 
of retrenchment on the part of utility operators 
means a curtailment of business for electrical 
contractors and dealers. Therefore the latter 
should be and probably are very definitely inter- 
ested in the question of what they can do to pre- 
vent a policy of retrenchment being adopted by 
the utilities in their several communities. 

To summarize in a simple statement, a pros- 
perous utility will always be found ready to keep 
up with the growth of the community; in fact, it 
is usually several laps ahead. Contractor-deal- 
ers are all, therefore, interested in the question: 
- What makes a prosperous utility?’ The answer 
to this question is: “Plenty of business at ade- 
quate rates.” 

Contractor-dealers may be heard to say: 
“That’s nothing new; that’s true of any busi- 
ness.” Exactly; but for some reason or other 
the general public has failed to appreciate that 
the utility business is subject to the same laws 
that govern every other business, whether indi- 
vidual or corporate. It has become necessary 


for utility managements to indulge in the com- - 


monest sort of bromides in order to get their 
story to the people in whose hands the pros- 
perity of the utilities, or lack of it, rests today. 


INTELLIGENT CO-OPERATION NECESSARY IN ELEC- 
TRICAL INDUSTRY. 


Electrical contractor-dealers, forming as they do 
a distinct part of the general public that should 
be able to readily see the utilities’ viewpoint, 
have a part to do to help the utilities in their 
communities to be. prosperous, keeping in mind 
that the benefits must be mutual to be effective. 

How can the electric utilities have plenty of 
business? Intelligent co-operation between the 
several members of the electrical fraternity 1s the 
greatest single force for increased business in 
the electrical held. For a business man to ad- 
dress a body of business men on the subject of 
co-operation these days is often looked upon by 
the attorney general's office and the general pub- 
lic with suspicion, but it is believed that they 


will find no objection to the kind of co-operation 
here under consideration. This is a co-opera- 
tion which automatically comes from the placing 
of the central-station business on a sound eco- 
nomic basis not only in the interest of the holders 
of the property but in the interests of the people 
as a whole. 

Co-operation is defined by Webster as “the 
act of working together to one end, or the act 
of working with mutual efforts to promote the 
same object.” In order to co-operate intelli- 
gently, therefore, it is necessary first of all to 
determine the end toward which we are working 
and the object which we are seeking to promote. 

There is not much difficulty in securing co- 
operation when the end in view means a net gain 
to the side whose co-operation is requested. But 
the co-operation always stops when the result 
fails to be a net gain to the parties co-operating. 
This is simply the expression of an economic 
law. It happens, however, that in most at- 
tempts at co-operation the parties concerned are 
unable for various reasons to discern the distinc- 
tion between apparent loss and ultimate gain. 


IMMEDIATE RESULTS OF CO-OPERATION Not AL- 
WAYS DISCERNIBLE. 


What is in reality ultimate gain often looks 
like loss until a closer analysis 1s made to re- 
veal the true conditions. Conversely, an appar- 
ent net gain may prove to be, through mature ex- 
perience, a decided loss. For example, a policy 
which central-station companies adopted in the 
early days—that of selling appliances at cost and 
very often at less than cost, through the mistaken 
idea that the business obtained through increased 
current consumption would more than offset the 
demoralization of the appliance business in the 
territory. 

That such a line of reasoning was unsound is 
realized by most of the central-station compa- 
nies. They have found that the apparent benefit 
of cut prices in the early days has since proved 
a serious handicap to legitimate merchandising. 
It would be unfair to say that no good has come 
of the old practice, as to it is probably due much 
of the present-day knowledge and popularity of 
electrical apphances with the general public. 
There is a question, however, whether the same 
results could not have been accomplished through 
more businesslike means. 

Under present conditions of the appliance mar- 
ket there can be no excuse for selling appliances 
otherwise than on a sound merchandising basis 
and at a price which will allow a reasonable profit 
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for those who must depend entirely upon the mer- 
chandising business for a livelihood. Such mer- 
chants are entitled to a fair return upon their 
investment as well as for their labor and initi- 
ative. 

To have successful co-operation it is essential 
that the end to be attained and the object .to be 
promoted shall be clearly defined, that these be 
based on economically sound principles and that 
the parties concerned fully appreciate the differ- 
ence between an immediate but short-lived bene- 
ft and a possibly delayed but permanent ad- 
vantage. 


Basic PRINCIPLES OF SUCCESSFUL ELECTRICAL 
(CO-OPERATION, 


The end to be attained and the object to be pro- 
moted through the co-operation of the electrical 
fraternity is the placing of the electrical business 
on an economically sound basis with regard to the 
public utilities, electrical appliance and construc- 
tion merchants, both wholesale and retail, as 
well as the general public. To bring this about 
is a comparatively simple matter. It calls, of 
course, for a full expression of the opinions of 
each of the various branches of the industry and 
a subsequent analysis of these opinions from a 
sound economic standpoint. But there are one 
or two fundamental principles which can be ac- 
cepted as basic facts. 

In order to continue in business it is necessary 
to make a return upon the capital invested as well 
as a proper profit for the labor involved. Any 
concern, electrical or otherwise, that does not 
keep this fact foremost in mind must of necessity 
be a failure sooner or later. Another funda- 
mental principle is that the public has a right to 
demand value received for the price paid. An 
electrical contractor cannot expect to stay in busi- 
ness if his work does not measure up to present- 
day standards, and one cannot fail to note that 
these standards are being raised every day. This 
is again simply the working of an economic law. 

In the public utility field the standards of ser- 
vice are constantly being raised so that today a 
central-station company is forced by public senti- 
ment to maintain service in all its branches at 
the very highest point. This holds true through- 
out the merchandising field. The standards of 
service in every branch of the business, even in 
the most humble community, have been raised 
many fold in the past decade. 

The buying public is vitally interested in these 
matters. A community that can depend on its 
electrical industries to invariably do good work 
and supply only first-class goods can establish 
a national reputation which would be truly envi- 
able. It is within the power of the electrical fra- 
ternity, through the electrical contractor-dealers, 
to accomplish this, and the business men and the 
general public can be depended on to do their 
share in promoting any object which means the 
upbuilding of any legitimate industry in the com- 
munity. | 

Central-station companies have, almost from 
the start, maintained high standards of quality 
in the electrical apphance field. Manufacturers 
of inferior goods have round no market for their 
wares among the central stations and have been 
forced to dispose of them to less discriminating 
purchasers. It 1s to be regretted that much of 
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it was placed with inexperienced contractor-deal- 
ers who were just launching into business and 
who had as yet no opportunity to benefit by mem- 


bership in an association. 


Where central-station companies have under- 
taken electrical construction work in the past in 
self protection, they have invariably maintained 
high standards for this work and have found it 
as easy, and far more economical, to sell good 
appliances and do first-class work as to sell in- 
ferior goods and do second-rate work. If the 
central-station companies have found this to be 
true, why is it not possible for the jobbers, deal- 
ers and contractors to do the same? It is pos- 
sible, as many have discovered. 

It only remains for all interests to get the 
broad viewpoint that comes from having the 
business on a sound economic basis. To do this 
it is necessary to find out if the stock handled is 
first-class, whether the advertising is what it 
should be, whether full value is being given for 
every dollar received, whether the goods are be- 
ing tastefully displayed, whether full knowledge 
of the costs are at hand, whether there is a full 
appreciation of the vital distinction between fixed 
charges, wages and net profit and, finally, whether 
central-station company or contractor-dealer is 
assured that other citizens, especially competitors 
can say that the game is being played fairly. 
If the answer is “Yes” to all of these, there 1s 
little need to worry about lack of co-operation for 
it will be found that the results to be obtained 
through proper co-operation have always been 
here if simple economic laws are only allowed a 
chance to work. | 

Lack of co-operation is due to the fact that 
there is not being kept in mind the end to be at- 
tained or the object to be promoted. Those in 
the industry who have analyzed this subject care- 
fully and have studied the problem in its several - 
phases have had little difficulty in appreciating 
the value of the above fundamental principles. 
Those who have not given these matters consid- 
eration can well afford to adopt them on faith 
and determine their soundness through personal 
experience. 

When the electrical fraternity in a community 
learns the working of simple economic laws and 
allows these laws to function, the utilities will 
have plenty of business and the contractor-dealers 
will have all the business they can possibly handle. 


CREATING PUBLIC DEMAND FOR ADEQUATE UTIL- 
| ITY RATES. 


The next question is: “How can our utilities 


. obtain adequate rates?” The best answer to this 


question is: “A demand by the people that the 
utilities receive adequate rates.” 

Creating this public. demand is something 
which contractor-dealers have it distinctly within 
their power to accomplish. No one comes so 
closely in contact with the people of their sev- 
eral communities on matters electrical as the con- 
tractor-dealers and their employes. Any com- 
ment which they or their employes make with re- 
gard to the local utilities 1s always accepted as 
100% gospel or more, as it carries the weight 
of one speaking with authority. l 

How often does it happen that a local electri- 
cian will make a disparaging remark regarding 
the local utility, little realizing that the remark, 
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accepted at its face value by the layman and 
passed on to hundreds of others, tends to create 
public sentiment against the utilities with the re- 
sult that any application for a rate increase en- 
counters at once an antagonistic public senti- 
ment. Public sentiment strongly opposed to a 
local utility makes it next to impossible for the 
public service commission to deal fairly with this 
application. This in turn leads to a curtailment 
in the extension policy of the central station, with 
a consequent curtailment in work for the same 
electrician who was in part responsible for the 
existing condition. | 

We are all interdependent and little do we 
realize the power of even the most humble among 
us for good or evil. As an example, there may 
be cited-the apparent opposition on the part of 
the citizens of Indiana to having the utilities of 
- the state fairly dealt with, an opposition which 
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With money available only at prices averaging 
10% or over, how can utilities expect to borrow 
any of this money if the people’s representa- 
tives insist that 6 and 7% on a greatly depreci- 
ated valuation shall be considered a reasonable 
rate? Contractors and dealers should thought- 
fully consider this problem in the interests of 
their local utilities whose prosperity holds such 
a close relation to that of their own business. 

In Indiana as well as in some other states there 
has, at every session of the legislature, appeared 
a movement for the abolishment of the public 
utility commission—why? Simply because the 
commission has found itself, due to economic 
conditions, forced to grant some meager rate in- 
creases in order to keep the utilities of the state 
from bankruptcy. 

One would sometimes think that it was crim- 
inal for a public utility to be prosperous. As a. 


Resolution Prompted by Morse 
DellPlain’s Address Before 
Indiana Contractors 


BE IT RESOLVED: That the Indiana 


State Association of Electrical Contractors 
and Dealers give their immediate moral and 
active support to the various public utilities 
of the state in the sale of their securities, 
and be it further 


RESOLVED: That this association shall 


individually and collectively promote the 
good-will of said utilities with the public 
for the purpose of promoting the sale of 
their securities and securing adequate rates 
for service. 


Morse DellPlain. 


has seriously affected the ability of these utilities 
to borrow money with which to extend their 
plants and distribution systems. 

Unless confidence can be restored in utility 
securities through an improved public sentiment 
and by increased net earnings, investment in 
these securities will be at a minimum for the next 
few years. Extensions must then. necessarily be 
restricted and the communities will suffer along 

with the individuals directly affected. 


UPKEEP OF UTILITY EQUIPMENT DEPENDS ON 
SALE OF SECURITIES. 


It is not generally comprehended that the av- 
erage utility company must expend upon equip- 
ment $1 for every 20 cents of gross revenue— 
total receipts in the form of charges—that it re- 
ceives in a year. The balance sheet of the near- 
est company will disclose this fact. That equip- 
ment is a permanent fixture in the community. 
It is paid for by the sale of securities to thrifty 
investors. It could not possibly be paid for out 
of earnings. That can readily be seen by any 
fair-minded man. 


matter of fact a prosperous condition is the most 
desirable from the standpoint of everybody con- 
cerned—the public served by the utility as well 
as the owners of utility property. If it is not 
prosperous, not alone will the holders of securi- 
ties suffer but the employes will suffer by failure 
to secure adequate wages. The public will also 
suffer from lack of service because the utility 
cannot secure adequate extensions of plant and 
service. One cannot but feel that the antagonis- 
tic movements originate, not with the intelligent 
and reasoning citizens of a community, but 
rather with the uninformed masses, being fostered 
perhaps by some prejudiced person or a selfish 
politician more interested in his own personal 
plans than in the community which he repre- 
sents. 


INDUSTRIAL PROSPERITY DEPENDS UPON Pros- 
PEROUS UTILITIES. 


No city or town can be more prosperous than 
its utilities. If its utilities are “starved” and un- 
able to furnish adequate light, heat, communica- 
tion or transportation services, the city immedi- 
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ately feels the effect. Paralyze any one of these 
services by causing ‘it to be entirely suspended, 
and consider what would be the effect upon all 
business, and upon the convenience, happiness, 
contentment and habits of every citizen—man, 
woman and child. 

When a utility company is abandoned, sus- 
pended or becomes bankrupt in any community 
the financial effect is widespread and immediate. 
Bonds of that community are immediately sub- 
ject to depreciation and suspicion because, in the 
outside world, there 1s a cause for doubt as to 
the fairness of its citizens. New capital in any 
line of industry hesitates to seek investment in 
that locality, going to communities more progres- 
sive whose citizens have more carefully guarded 
their reputation for fair dealing. 

Property values are largely dependent upon 
improvements. A community without sufficient 
utility service is bound to decay and, unless re- 
lief is given, hundreds of American cities and 
towns stand to be deprived of the agencies which 
have contributed most to their development. 
These facts vitally affect the interests of the con- 
tractor and dealer, whose duty it should be, 
self preservation, to openly oppose any a 
to place utilities at the mercy of petty politicians 
and other sinister influences. 


WILL DEVELOP PORTUGAL’S WATER- 
POWER RESOURCES. 


A commission has been appointed by the Por- 
tuguese minister of commerce to study the mat- 
ter of the utilization of the water power of the 
rivers of Portugal for the purpose of furnishing 
hydroelectric power for railway, power and light- 
ing purposes. Two engineers, Fernando de Souza 
and Vicente Ribeiro, have been nominated by the 
representatives of the Portuguese national rail- 
ways to sit with this committee. In the case of 
the Portuguese rivers it would be necessary to 
construct an extensive and likewise expensive 
system of dams, with a view to conserving enough 
of the water from the winter rainfall to last 
through the summer. 


REFRACTORIES HAVE LONG LIFE IN 
ROTATING FURNACE. 


Careful Construction and Use of Correct Principles 
of Design Result in Exceptional 
Records. 


It is well known that the life of refractories 
has had a great deal to do with the success or 
failure of electric melting furnaces. A careful 
study of the reasons why some of the earlier types 
of equipment have not met with large success 
will disclose that this has been due to the ditħcul- 
ties experienced in getting roofs and side walls 
to stand up. This condition has also, in many 
cases, limited the size of furnace which could be 
built. There has been much interest for many 
vears in the possibility of developing a type of 
electric-are furnace which would show an im- 
proved life of refractories, and surprisingly good 
results have been secured on a two-phase, three- 
electrode. bottom-conducting type of arc furnace. 
Recent records from a three-ton furnace of this 
type give an average of 125 heats per roof and 
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275 heats per lining, while the bottom has stood 
up for over a year without replacement. Some 
roofs have lasted for over 250 heats and linings 
have lasted as long as 475 heats. The refrac- 
tories used have been a good grade of silica brick 
for the roof and a portion of the side walls, the 
balance of the lining being rammed-in ganister. 
No stationary type of furnace seems to have 
the same opportunity of securing long life from 
refractories as where the body of the furnace is 
in motion during some portion of the melting 
period. Obviously, the best results can be ob- 
tained from a furnace in which all parts of the 
lining are subjected evenly to the same tempera- 
ture as far as practical, and this result can be 
further improved if the entire lining is washed 
by the hot liquid bath of metal, thus aiding in 
cooling the refractories and securing an even | 
wear. 


Fire Cray MAKEs Goop LINING. 


In the past year and a half adequate records 
have been secured from a rotating-drum type, 
single-phase arc furnace, used principally for the 
melting of nonferrous metals, to show an excep- 
tional life of refractories. The construction of 
this furnace, being almost like a barrel, permits 
the removal of the two flat heads of the cylinder 
so that in lining the drum the best possible con- 
ditions are available. In practice the plan has 
been to lift the furnace shell off of the rollers 
upon which it rests, place it on one end, remove 
the flat end which is on top and lower the lining 
into the shell piece by piece. While 500 or 600 
heats have been secured from linings made up 
from arched clay brick, the standard type of 
linings used has consisted of only three or four 
pieces, viz., a large cylindrical tile for the body 
of the shell and two circular flat end bricks for 
the ends. After these have been put in place 
loose heat-insulating material is tamped in hard 
between the brick and the steel shell, and after the 
top end brick is in place the steel and plate is 
again bolted onto the shell. The bricks described 
were made of a good grade of fire clay, and, due 
to the absence of joints and the rotation of the 
furnace, as pointed out above, records were made 
of goo to 1000 heats from a lining. The pouring 
temperature in most cases will run in the neigh- 
borhood of 2100 to 2200 deg. F., although many 


_ heats have been made on high- temperature alloys 


where the temperature has averaged 3000 deg. F. 
The material used for lining is only fire clay and 
not silica or magnesite. 

Experience with this type of furnace bears out 
the idea that where the construction of the equip- 
ment permits the washing of the complete lining 
with the liquid bath the best possible life of re- 
fractories can be secured. It also demonstrates 
that it is practical to use the ordinary class of 

material and secure exceptionally long life of 
refractories. 


GENERAL CONTRACTORS TO MEET IN 
NEW ORLEANS. 


W. A. Rogers, president of the Associated 
General Contractors of America, has announced 
that the second national it N of the or- 
ganization will be held at the Grunewald Hotel, 
New Orleans, La., Jan. 25-27. 
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Manual Controllers for Direct- 
Current Motors 


Fifth of a Series of Articles on Principles and Application of 
Motor-Control Apparatus—“‘Starting Boxes’’—Sliding-Contact 
Controllers—Development of Multiple-Lever and Drum Types 


By G. J. KIRKGASSER and E. W. SEEGER 


Development of the “Starting Box.”—One 
of the most important problems in connection 
with the operation of direct-current motors was 
the development of apparatus for starting them 
under load. The hand-operated “starting box” 
was first devised. It was similar to the present 
types, except no provision was made for auto- 
matically returning the lever to the “starting” 
position in case of interruption of the power 
supply. This was a serious defect, and fre- 
quently a motor armature would be subjected to 
excessive current as a result of tle power cir- 
cuit being re-established with the lever in the 
“on” position and no starting resistance in cir- 
cuit. To avoid this difficulty it was necessary for 
an operator to move the lever back to the “off” 
position each time the power circuit failed. 

The next development was the automatic re- 
lease, consisting of a coil of wire, or solenoid, 
which holds a “keeper” on the lever against the 
solenoid armature when the lever is in the “on” 
position. Acting against this solenoid is a spring 
which returns the lever to the “off” position 
when the power supply fails, due to blowing of 
a fuse, opening of the knife switch in the motor 
circuit, or when line trouble occurs. 


Sliding-Contact Controllers.—As shown in 
the diagram of connections, Fig. 22, the no- 
voltage release coil C becomes energized as soon 
as the lever of the starter is moved to the first 
contact, and it remains energized as long as the 
power supply exists. The coil is usually con- 
nected in series with the shunt field, and is 
therefore not affected by varying armature cur- 
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Fig. 22. 
Diagram of connections for hand-operated siiding-con- 
tuct starting controller. ‘‘A'’ is the resistance mounted 


buck of the slate front, “B” is the pivoted arm, and “C” 
is the no-voltage release coil. The motor is of the com- 
Pound type. 


rent caused by changes in the load carried by 
the motor. If the power supply fails, the coil 
is de-energized, and the spring at the hub of the 
lever throws the latter back to the “off” position 
against a rubber-covered bumper post. The 
motor then has the original protection from ex- 
cessive starting current. 

The spring also prevents the lever being left 
at some intermediate point between the “off” and 
“on” positions, and this avoids possible damage 


Fig. 23. 


A hand-operated starting controller witn contact seg- 
ments in place of the small buttons. This type in use in 
connection with motors of 10 to 15 hp. or larger. 


to sections of the resistor which might otherwise 
be left in circuit for periods much in excess of 
the few seconds for which starting resistors are 
designed. 

The no-voltage release also operates to stop 
the motor if the supply voltage drops to a low 
value for a long period. However, for brief 
variations in the voltage the release’ coil will 
hold the lever in the “on” position, since the 
shunt-feld current varies but slightly under such 
conditions and the magnetism is sufficient to hold 
the lever, thus keeping the motor in operation. 

The no-voltage or automatic release being a 
protective feature, some form of it 1s embodied 
in almost all types of controllers. 

Standard motor-starting controllers are de- 
signed to conform to the standardization rules 
adopted by the American Institute of Electrical 
Engineers, which assume that a motor is to be 
started, under ordinary operating conditions, in 
15 sec., taking not more than 150% of the rated 
current to start, and that the controller should 
have sufficient resistor capacity, under these con- 
ditions, to enable the motor to be started once 
every 4 min. for I hr. 

The usual procedure in operating a starting 
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controller is to move the lever to the first con- 
tact, pause a moment, then move it to the next 
contact, and so on to the full “on” position, con- 
suming 5 to 10 sec. unless a particularly heavy 
load is to be started. 

In the latter case, because of the heavier duty, 
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Fig. 24. 


eed of securing amall contacts to controller face- 
‘plate. 


a longer starting period is required, and a “heavy 
duty” type of controller with resistors designed 
for this service is used. Standard heavy-duty 
controllers are made for acceleration periods of 
over I5 sec. and up to 30 sec., or when starting 
current in excess of 150% of normal rated cur- 
rent is carried for periods of less than 15 sec. 
Too slow a movement from contact to contact 
draws arcs which pit the surfaces of the contacts 
and the sliding shoe of the lever. 


Types of controllers having the pivoted arm or 


lever carrying a shoe which slides over the but- 
tons or segments are known as sliding-contact 
controllers. For sizes up to about 10 hp. small 


round or hexagonal buttons are used for the - 


contacts. For larger sizes segments such as those 
shown in Fig. 23 are employed. Figs. 24 and 25 
show the details of the contacts and the methods 
of securing them to the slate front. 


Testing for Controller Troubles.—Since the 
control of direct-current motors is based on the 


broad principle of cutting resistance in and out ` 


of the armature and field circuits, a short dis- 
cussion of a few difficulties encountered in the 
operation of motors and controllers will suffice 
to suggest ways of investigating and correcting 
such troubles. 

If a direct-current motor does not begin to ro- 
tate when the lever of a starting controller or 
speed regulator is moved to the first contact, or 
when the first finger or first magnetic switch of 
an automatic controller closes, the connections 
should first be inspected. These include line, 


Fig. 28. 


Method of securing larger segments to faceplates of 
standard hand-operated controllers. 
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motor and controller as well as the connections 
of the resistors to the contact segments. | 

On the usual small hand controller, the first 
segment touched by the sliding arm is connected 
in the field circuit through the no-voltage release 
coil. This at once establishes the field flux upon 
which, with the ampere-turns of the armature, 
the torque depends. 

To test for establishment of field flux, the start- 
ing lever should be moved to the first contact, 
and then a comparatively small piece of iron or 
steel should be held near one of the motor field 
poles. If it is not strongly attracted to the pole 
then the field is not established and there is some- 
thing wrong with the main circuit or with the 
connections to the first contact of the controller. 

If after the motor has started and the lever 
is moved over several contacts the speed of the 
motor decreases, and then as the lever continues 
to be moved the speed increases, it indicates that 
some of the connections to intermediate contacts 


are broken or the resistors are otherwise out of 


circuit. This should be corrected to prevent the 

uneven acceleration of the motor to full speed. 
No controller should be allowed to remain in 

use for any length of time unless operating in 


Fig. 26. 


Nultiple-lever hand-operated controller made by Cutler- 
Hammer Manufacturing Co. 


the manner for which it was designed. Over- 
loading roughens and wears the contacts. To 
keep all contacts in good condition periodical in- 
spection is necessary. Smoothing them down oc- 
casionally and making replacements will do much 
to eliminate more serious troubles. 


Multiple-Lever Controllers.— Because of the 
greater amount of energy taken by motors of 
large size too much arcing on the segments of 
sliding-contact controllers makes them unsuit- 
able. For motors of approximately 35 hp. and 
larger capacities, multiple-lever controllers are 
used, although the many conveniences and safety 
features of automatic controllers recommend 
them for use in connection with large motors. 

The multiple-lever controller (Fig. 26) con- 
sists of a series of hand-operated levers designed 
to be closed in succession, beginning at the left. 
Pressing the first lever down after the main-line 
knife switch is closed results in starting the mo- 
tor with external resistance in circuit. Succes- 
sive steps of resistance are cut out of circuit as 
suceeding levers are pressed down, until with 
the last lever closed all resistance is shunted 
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out of circuit, and the levers all held in the closed 
position by a latch which is tripped by a no- 
voltage release in case of interruption of the 
power supply or a continued drop in the voltage 
of this supply. All levers are thrown out by the 


Fig. 27. 


Plea ih starting controllers of various styles and 
sizes. 


action of the no-voltage release and can only be 
closed in rotation again. 

Because of the time interval introduced by the 
interlocking lever design, multiple-lever con- 
trollers are often recommended for use with small 
motors, especially where the service is particu- 
larly heavy or where employes may carelessly 
have the habit of jamming the single lever of a 
sliding-contact controller over to the “on” posi- 
tion with one sweep. 


Drum-Type Starting Controllers.—Another 
type of direct-current manual controller is oper- 
ated by a lever located at the top of a revolving 
drum (Fig. 27) which carries segments making 
contact with fingers mounted on a stationary 


shaft. Accelerating points are indicated by 
lorward Ke verse E : 


Serres field 
be 


Shunt Fieis 


Fig. 28. 


Diagram of connections for a reversible-type drum con- 
troller with a compound motor. 


notches on the upper cover. As the lever is ro- 
tated from the “off” to the “on” position, va- 
rious contacts are made and broken inside the in- 
closure, cutting out steps of armature resistance 
during the accelerating period. An arc shield 
separates the fingers and prevents injury due to 
arcing and flashing. Leads are brought out to 
resistors (usually of the grid type) which are 
mounted wherever convenient. Because of their 
ruggedness and inclosed construction drum-type 
controllers are used in industrial plants to a great 
extent. 

A diagram of connections for a drum-type con- 
troller designed to start a motor in forward or 
reverse direction is shown in Fig. 28. When the 
Operating lever is moved in one direction to the 


steps are cut out similarly. 
‘rection the same resistors are used, but the con- 
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Fig. 29. 


Allen-Bradley hand-operated controller with compres- 
sion-type resistor. 


first point, energy passes through the steps of re- 
sistance to SF, and through the series field at the 
same time that the shunt field is energized. At 
the second point the segment on the drum makes 
contact with finger R2, cutting out the first re- 
sistance step. The second, third and fourth 
In the reverse di- 


nections to the motor armature are reversed. The 
theory of acceleration is the same as that in con- 
nection with the starting controllers previously 
described. | 

Instead of horizontal rotation of the lever, 
drum-type controllers are sometimes equipped 
with a lever which is moved forward and back- 
ward in a vertical plane, the drum being rotated 
by means of a gear and pinion. Further refer- 
ence to drum-type starting controllers will be 
made later. 


Controllers with Compression-Type Re- 
sistors.—Controllers of the graphite-pile type 
have a resistor made up of a pile or stack of 
graphite discs, the combined resistance of which 
varies with the pressure. The pressure on the 
pile is slight at starting, the resistance being great 


Fig. 30. 


Diagram of connections for compression-type resistor 
end starting controller. 
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enough to keep the initjal current at a small 
value. The pressure. ts gradually exerted and 
the resistance decreased as the lever is moved and 
the motor brought up to full ‘speed. 

One type of direct-current motor controller in 
which the graphite-compression resistor is used 
is shown in Fig. 29. As the lever. is ‘moved: up 
from the lower position. it, compresses ‘the. ‘graph- 
ite discs in the tube located on the front of the 
panel, gradually reducing the resistance. At the 
extreme upward position the lever is held by the 
no-voltage release coil with all external resistance 
out of the armature circuit. Fig. 30 shows how 
the energy flows directly to the motor with no re- 
sistance in circuit when the operating lever is 
in the position corresponding to the segment B. 


(To Be Continued.) 


NEW ELECTRIC METHODS OF HARD- 
ENING TOOLS. 


A method of hardening tools which seems to 
possess practical value has come into extended 
use in Germany. In the process of electrolysis 
the hydrogen generated at the cathode ts heated 
to such an extent that the cathode itself is brought 
to a red heat. Advantage is taken of this phe- 
nomenon by using tools that are to be hardened 
as the cathode. It 1s however necessary to protect 
the cutting edges of the tools, as these are liable 
to be raised to excessive temperatures. Methods 
of obviating this are protected by recent patents. 
The cutting edges are covered with a layer of 
nonfusible conducting material, the thickness of 
this coating being so chosen that the edges are 
protected during the heating of the body of the 
tool: after the coating is flaked off the edges are 
exposed for the final heating. If the parts are 
only to be heated for subsequent hardening, the 
edges may be covered with graphite cement, so 
that the glowing tools may absorb carbon. Another 
method of protection consists in lowering the tool 
into coarse powder or sand, lving at the bottom 
of the bath, or the edges that are to be hardened 
may be protected from the influence of the cur- 
rent by covering the parts to be hardened with 
suitably shaped porcelain tubes, which are re- 
moved when the body of the tool is raised to the 
required temperature. 


NEW USE FOR MAGNETIC CLUTCH IN 
STEEL MILL. 


Reciprocating Pump and Synchronous Motor Con- 
nected by Means of Spring-Steel Clutch 
Actuated by Direct Current. 


Synchronous motors are now used by many 
steel mills, foundries and iron works for driving 
pumps, fans, compressors and other loads requir- 
ing a constant speed and necessitating infrequent 
starting and stopping. The synchronous motor 
is particularly desirable for this class of work 
as it allows the power-factor of the electrical 
supply system to be improved by over-exciting 
the motor field. This type of motor, because of 
its extremely low starting torque, must be 
brought up to speed before it is connected to the 
load. After the motor reaches synchronous 
speed, a clutch between the motor and the load 
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is engaged thus bringing the pump or fan up to 
speed. 

' An electric-clutch. equipment of this type 
has recently been installed in the Petroleum 
The motor is rated 
at 150 hp., and is served from a 2200-volt, three- 
phase supply line. A reciprocating pump for an 
accumulator comprises the load and is driven by 
the motor through a reduction gear. On the 
armature shaft of the motor is installed a Cutler- 
Hammer magnetic clutch which consists of a 
circular armature member and a field member, a 
small air gap separating the two. Each member 
is carried on a spring-steel plate which holds the 
friction faces, out of engagement until the clutch 
is magnetized.: Upon the passage of current 
through the winding of the field member the 
armature is attracted to it and engages the fric- 
tion surfaces. This is accomplished through the 
flexibility of the spring-steel plates, there being 
no sliding of the clutch parts along the shaft to 
make or break connections. 

The clutch used in this installation is 30 ins. 
in diameter and has a maximum torque of 2410 
lb. at 1 ft. radius. It was made by The Cutler- 
Hammer Manufacturing Co. of Milwaukee. 
The energizing current required for the clutch 
is so small that it may be taken from the exciter 
of the motor or from any other direct current 
source. 


CALIFORNIA COMMISSION’S REPORT 
ON UTILITY SERVICE. 


In an official report to the government the 
California Railroad Commission makes the state- 
ment that rates for public utility service are 
nearer to pre-war days than any other commodity. 
It is pointed out that other commodities have 
increased from 100 to 500%, while the average 
increase in public utility rates 1s 20.77%. The 
report mentions that any halt in the state's hydro- 
electric development will spell disaster and ex- 
presses the belief that sound utilities functioning 
economically and efficiently will carry the burden 
of the state’s development. The statement J~ 
also made that “this measure can be accom- 
plished only through fair distribution of costs, 
fair treatment of utility consumers, utility owner 
and utility labor.” 


CIVIL SERVICE EXAMINATION FOR 
RADIO ENGINEERS. 


Open competitive examinations for radio en- 
gineer, assistant radio engineer and radio labora- 
tory assistant have been announced by the United 
States Civil Service Commission, applications to 
close April 5. The duties of the radio and as- 
sistant radio engineer will be to conduct or super- 
intend the development, design and construction 
of practical and special apparatus and methods 
of radio signaling suited to special conditions 
and of standardizing such apparatus for the Sig- 

nal Corps. The duties of the radio laboratory 

assistant will be to assist in radio work to be 
conducted in Signal Corps laboratories. Those 
desiring to make application should write to the 
commission, Washington, D. C., asking for form 
2118 and mentioning the title of the examination 
desired. 
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Progress in Standardization of 
Plugs and Receptacles 


Elimination of Stumbling Blocks to Standardization Which 
Retard Electrical Progress Being Sought Through Co-opera- 
tion of Contractor-Dealers—Seek Adoption of Separable Plug 


By W. D. YATES 


General Electric Co. 


After hearing this paper and the discussion which 
followed its presentation, the Indiana State Asso- 
ciation of Electrical Contractors and Dealers 
adopted a resolution pledging the members to take 
immediate steps toward the standardization of 
plugs, receptacles and attachments on electrical 
appliances. Electrical contractors of that state 
promise to install only standard plugs, receptacles 
and attachments in new work, and to urge their 
installation at every opportunity in old work during 
repairs, extensions or the connecting of appli- 
ances.—Epitor's NOTE. 


nd 


Standardization in its broadest sense is of such 
magnitude and comprehensiveness that it is in- 
separably woven into all activity which makes for 
progress. In fact, the statement has been made 
that “the degree of standardization in any country 
is a measure of its civilization, at least so far as 
its material and industrial progress is concerned.” 

Have people ever stopped to consider that a 
common language is nothing more or less than 
the standardization of the meanings of words? 
What endless trouble and confusion would pre- 
vail if the country did not have a standard sys- 
tem of weights and measures and a standard sys- 
tem of coinage. 

Of course, standardization has already ex- 
tended far beyond these fundamentals and is 
constantly growing. It is right and proper that 
it should grow, because it certainly serves the 
general economic good. 

The advantages of standardization are fairly 
obvious. Among other things, it allows the ac- 
cumulation of sufficient supplies and parts with 
which to make repairs, and allows such accumu- 
lation to be made at a considerable reduction of 
total investment. It enables the buyer to take 
advantage of quantity purchases: it serves to 
eliminate error in the filling of orders; it acts 
to reduce the cost of keeping a correct inventory 
of stock, and it makes for efficient commercial 
relations, prompt deliveries and reasonable prices. 

These are a few of the arguments in favor of 
standardization. 


STUMBLING BLOCKS TO STANDARDIZATION. 


What are the arguments against it? Only one, 
and that is (particularly in the case of standardi- 
zation of type and dimensions) the possible dan- 
ger that standardization may act as a brake on 
progress. The answer to this sole negative ar- 
gument, the remedy for this one possible ill lies 
in keeping standards abreast with progress, and 
certamly it 1s easier to improve and to bring up 
to date a limited number of standards than to 


change an unlimited number of widely varying 


_ types. 


Three things have always tended to block the 
rapid advance of standardization: (1) The fear 
that standardization on some given type or types 
might be detrimental to some particular indus- 
try; (2) the fact that people in general differ 
so widély in their mental attitudes and view- 
points, and (3) the natural human reluctance to 
sacrifice personal advantage for the common 
good. 

These negative influences are rapidly overcome, 
the first—this bugaboo of retarded development 
—by the established fact that 80% of past ef- 
forts to standardize have stood the test of time 
and the 20% of failures was due to hasty and ill- 
judged choice of standards ; the second—the wide 
diversity of opinion—by cq-operative effort 
through associations, etc., and the third—natural 
human selfishness—by the more and more com- 
mon acceptance of the theory that the best way 
to acquire personal or corporaté success is to 
do something for the good of all. 

Now, while standardization is so broad in scope 
as to be practically unlimited in its application, 
when anyone speaks of standardization they usu- 
ally refer to some particular phase or special ap- 
plication of the general term. 

Contractor-dealers are naturally most inter- 
ested in standardization as applied to the elec- 
trical industry. In fact, as members of an as- 
sociation of the contractors and dealers,- they 
meet for the sole purpose of standardizing. 


ASSOCIATION BASIS OF STANDARDIZATION, 


They assemble to exchange ideas on various 
ways of doing a wiring job—that they may 
standardize on the best way. They meet to ex- 
change improved methods of running an electric 
store in order that they may standardize on the 
best methods. 

Ail ot this association work is really for the 
purpose of standardizing on those basic prin- 
ciples which will enable members to function 
most efficiently—to serve the public best. The 
term “standardization” covers a wide field. 

In the standardizing of electrical products 
much has been done and much remains to be 
done. Before the era of electric light, and predi- 
cating the later struggle to standardize electrical 
appliances, there was waged a long. weary war 
for the standardization of candles and candle- 
sticks. At that time there was a rather excusable 
demand on the part of the general public that 
candles “as bought” should fit dnto,thecandle- 
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sticks ‘“‘as possessed.’ The manufacturers of 
candles and candlesticks naturally claimed that 
the public was unreasonable, but in the end the 
public won—as the public has a way of doing in 
the long run. 

When electricity came to be commonly used 
for lighting, new and different types of lamps 
were developed, and, of course, sockets and re- 
ceptacles with corresponding shells were designed 
to take these lamps. 


SEEK STANDARD PLUGS AND RECEPTACLES. 


The National Lamp Works at Cleveland has 
a collection of the different lamps that were 
manufactured in the United States previous to 
the adoption of the present standard form. The 
collection contains 179 different bases. Wasn't 
that wonderful material for the merchandising 
mess? Could one imagine a worse condition 
either from the standpoint of the man who sold 
lamps or the man who bought them? Is it any 
wonder electric lighting was not universally 
adopted over night? And yet, let us of this day 
and age not be too contemptuous, for we are al- 
lowing conditions almost as bad to exist in the 
industry. 

Those 179 different bases evolved into six, 
(early in 1900 the double standard of Edison 
and Thomson-Houston was dropped), and today 
dealers have to stock and furnish lamps with only 
flashlight, miniature, automobile, candelabra, me- 
_dium and mogul bases, which all of the lamp fac- 
tories in the United States make interchange- 
able. 

About 12 or 15 years ago standard dimensions 
of inclosed fuses and inclosed-fuse cutouts were 
adopted. Previous to the establishment of stand- 
ard fuse and cutout dimensions every manufac- 
turer of fuses and cutouts made a different fuse 
and cutout, none of which were interchangeable. 
Who suffered from the resulting chaos? The 
manufacturer, the seller and the buyer of fuses 
and cutouts. 

Coincident with the standardization of fuse 
dimensions came the standardization of knife 
switches. This was a necessary development, of 
course, as many knife switches were fused. How- 
ever, a good job was made better and standard 
knife-switch capacities were adopted. 

Quite recently manufacturers of outlet boxes 
and covers have adopted a standard system of 
catalog numbers which has greatly simplified 
the specifying and handling of this material. 


ELECTRICAL PROGRESS RETARDED BY LACK OF 
STANDARDIZATION. . 


What of the jobs which remain for the indus- 
try to do? For the immediate present there are 
three which merely have to be completed. They 
have alrady been started and much good work 
has already been done on all three. First comes 
the nation-wide adoption of 110 volts and 60 
cycles as a standard voltage and frequency. The 
general acceptance of this standard would save 
thousands of dollars now invested in duplicate 
stocks and materially increase the sale and use 
of electric apphances of all kinds. There is a 
city in New York state which boasts of two com- 
peting central-station companies, and which is 
served with both alternating and direct current. 
It is a factory town, many people live in rented 


standardization movements. 
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apartments and as they move frequently they 
naturally hesitate to invest in electric appliances 
because they have learned by sad experience that 
their a-c. or d-c. device may become inoperative 
the first time they move. Needless to say, this 
is a poor town in which to sell electric appliances, 
and incidentally only 10% of the homes are wired. 
That 1s an instance of the way in which elec- 
trical progress can be retarded by lack of stand- 
ardization. 

Another problem is to secure the adoption of 
some standard easy method of hanging fixtures. 
Nothing could do more to stimulate the sale of 


lighting fixtures of all kinds than some simple 


method of putting them up and taking them down. 
All over this fair land millions of people are liv- 
ing in rented apartments and 99% of these peo- 
ple are dissatisfied with their lighting fixtures, 
but they refuse to put good money into fixtures 
to be installed on another man’s property. So 
they permit inefficient, inartistic fixtures to hang 
from their ceilings. If they could plug in new 
fixtures and as easily disconnect them when they 
moved they would buy fixtures—expensive fix- 
tures—for use in rented apartments. 

Furthermore, it isn’t the lighting fixtures alone 
that are involved. People with permanent ñx- 
tures which are eyesores hesitate to buy decorative 
floor and table lamps, feeling that any attempt 
at electrical decorative effect will be counteracted 
by those already installed. 

The third job to be completed is the standardi- 
zation of attachment plugs and receptacles. There 
are 37 different types of plugs in use today, none 
of which are interchangeable—not much better 
than the old lamp-base situation. And the sooner 
this condition is remedied the better it will be 
for the industry as a whole. 

There is nothing that any or all of these 37 
varieties of plugs can do which cannot be done 
just as efficiently by the standard separable plug 
with 4-in. blades spaced %4-in. apart. The 
weight of argument is all in favor of the sep- 
arable type of plug. 

More and more appliance manufacturers are 
adopting this standard type of plug—the sole ob- 
jection which the appliance manufacturer has 
against the standard plug is the matter of price, 
etc. The electrical press is committed to these 
The electric trade 
papers are doing wonderful work, and the feel- 
ing of the general public on the subject is re- 
flected in numerous articles in the popular maga- 
zines, all making strong pleas for electrical stand- 
ardization. Contractors and dealers can help im- 
measureably by refusing, for example, to sell 
stock or install other than standard plugs and 
receptacles. And in doing so they will not be 
pulling chestnuts out of the fire for any one man- 
ufacturer. Eight of the largest competing wiring- 
device manufacturers are now making this 
standard type of plug. 

We are entering into a period of unprecedented 
electrical development. The public is awakening 
to the possibilities of electricity and electric ap- 
pliances. Added to the stupendous total are the 
homes which, though wired for electricity, are not 
adequately wired—homes which do not have suf- 
ficient outlets to permit of the convenient use of 
electric appliances. The wiring of these homes 
must eventually be brought up to date. 
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Importance of Merchandising to 
Electrical Industry 


Need for Improved Methods of Distributing Electrical Ap- 
pliances and Labor-Saving Devices Pointed Out in Address 
Before Convention of Electrical Supply Jobbers Association 


By M. C. TURPIN 


Publicity Manager, Westinghouse Merchandising Bureau. 


- What is merchandising? We hear a great deal 
these days about meichandising, but do we have 
it clearly fixed in our minds as to just what it 
means. Various definitions of 
the term have been given. “Bill” 
Goodwin—and he surely ought 
to know—says: “Merchandis- 
ing is the conception on the part 
of the manufacturer of a prod- 
uct which he can produce and 
sell in reasonably large quanti- 
ties to the ultimate consumer at 
a profit, taking into account, of 
course, all the factors of dis- 
tribution including transporta- 
tion, taxes, advertising and the 
recognized channels of the job- 
ber and retailer.” A definition 
that I like to use is called the 
six P’s: “The Power to Per- 
suade Plenty of People to Pur- 
chase at a Profit.” However, 
in the final analysis, merchan- 
dising is simply creating and 
supplying a demand, though 
this naturally includes a good 
many factors. 

Merchandising is of primary importance in any 
commercial operation having distribution as its 
object, whether the products be those of mine, 
feld, ocean or forest, and they are all favorably 
influenced by an intelligent application of its 
fundamental principles. 


DISTRIBUTION OF ELECTRICAL Devices For- 
MERLY NEGLECTED BY MANUFACTURERS. 


The manufacturers of electrical apparatus were 
until a few years ago largely concerned with the 
production of larger and more technical appar- 
atus which was generally sold direct to the user. 
For this reason they have been much more in- 
terested in engineering than in merchandising. 
They thought, talked and dreamed of volts, am- 
peres, power-factors and efficiencies instead of 
the service that would be performed by electrical 
apparatus, and as a result the mind of the public 
has become befuddled, and electricity has be- 
come and still remains largely a thing of mystery. 
The problem of distribution through the recog- 
nized channels of the jobber and retailer were of 
small significance to the electrical manufacturer. 
The distribution of electrical appliances for many 
years was left largely in the hands of central- 
station companies which, with the one thought 
in mind of building up their loads, have fre- 
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quently sold these appliances in a manner, to say 
the least, that was not consistent with the build- 
ing up of staple merchandising lines. The 
situation, however, has radi- 
cally changed. There has arisen 
an enormous demand for elec- 
trical appliances for house- 
hold users on the part of the 
general public, which has be- 
gun to realize the economy and 
convenience afforded by their 
use. One of the rather discon- 
certing effects of the war was 
the almost total disappearance 
of domestic servants. This 
threw a heavy burden on the 
housekeepers, and they prompt- 
ly turned to electrical apparatus 
for assistance. Consequently, 
the demand for domestic elec- 
trical devices, such as flatirons, 
grills, percolators, ranges, wash- 
ing machines, ironing machines, 
vacuum cleaners, dishwashers, 
and, more recently, refriger- 
ating machines, has increased a 
thousand fold. At the same time 
the owners of unwired houses immediately wanted 
electric service, and thus was created a large 
market for wiring supplies of every description. 

Modern methods having thus been thrust upon 
the housekeeper, it is not to be supposed for a 
minute that she will ever go back to the antiquated 
housekeeping methods of earlier days, especially 
since the servant of the future will insist upon 
being supplied with various forms of labor-saving 
appliances. 


HOUSEHOLD APPLICATIONS OF ELECTRICITY OVER- 
LOOKED BY ELECTRICAL ENGINEER. 


It is an interesting commentary upon the work 
of the electrical engineer, that, unlike charity, he 
did not begin at home, but for many years de- 
voted his attention to increasing the efficiency of 
the office, shop and factory, entirely neeierens 
the home. 

Meanwhile the housewife sweated over the 
coal stove, and wore herself out with the old- 
fashioned broom and washboard, and we may rest 
assured that now that woman has obtained the 
vote and other prerogatives that formerly be- 
longed to mere man, she will never rest content 
until the home is as efficiently and economically 
operated as the modern mill or factory. 

There is, therefore, a big job ahead of us, and 
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one which presents many problems that may 
cause us sleepless nights if we are to effect a cor- 
rect solution. The figures given by H. B. Kirk- 
land at the Baltimore convention of the National 
Association of Electrical Contractors and Deal- 
ers show what a field of prospective business Hes 
before us during the coming year. It 1s now 
known as the $2,000,000,000 industry. In con- 
nection with these figures it is well to remember 
that there are approximately 21,000,000 homes 
in the United States, only one-third of which 
are wired for electric service. Of the 14,000,000 
unwired houses, approximately 5,000,000 are 
within the reach of central-station lines. As- 
suming that each of these homes is a prospective 
purchaser of $750 worth of electrical material, it 
can be appreciated what an attractive volume of 
business looms up ahead. | 
According to recent estimates there will be 
spent during 1921 the tidy sum of $245,000,000 
for lighting fixtures, shades and reflectors, and 
who can say what it will amount to in the next 
few years. The large proportion of this business 
must pass through the hands of electrical jobbers, 
of whom there are only about 500 in the United 
States. These figures might be continued in- 
definitely, but I think we will agree as to the vol- 
ume of business ahead, though we may not al- 
ways agree as to the best methods to be pursued 
in securing it. : 


\IERCHANDISING PROBLEMS CONFRONT THE ELEC- 
TRICAL INDUSTRY. 


The electrical industry is entirely unlike any 
other trades, such as hardware, dry goods, boots 
and shoes, which secure their distribution through 
merchants who represent the last word in mod- 
ern methods of merchandising. The manufac- 
turers of such commodities are not required to 
know anything of the subject of retailing. With 
the electrical trade it is different; the sale is not 
completed when the device or appliance passes 
into the hands of the user. It must not only 
please the customer in appearance but it must 
perform day after day and month after month, 
the task for which it is designed to the entire 
satisfaction of the most discriminating purchaser. 

The future of our business demands the de- 
velopment—and the prompt development—of the 
electrical retailer for the distribution of electrical 
appliances, simultaneously with the education of 
the user, causing them both to awake to a reali- 
zation of the fact that neither the homes or the 
offices of today are properly equipped to take ad- 
vantage of the many labor-saving electrical ap- 
pliances that are on the market. 

The problem is a far harder one for us than 
for other kinds of merchandisers. For'example, 
there are, according to the merchandising de- 
partment of the New York World, in New York 
City alone 2500 drug stores and 15,000 grocery 
stores ready today to distribute any and all toilet 
articles and food products that any one may care 
to manufacture and advertise. 

In contrast, have we made it easy for the 
woman—and she is generally the one we have 
to sell—to purchase electrical goods? 

Almost everyone in the electrical industry is 
familiar with the evolution of the present-day 
contractor-dealer from the wireman who 
sensed a profit in the sale of the apparatus 
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he was installing. He purchased a few ap- 
phances, put them on the shelf along with 
his wire and cleats, and then behold, he be- 
came a merchant without any knowledge of 
the fundamental principles of merchandising. 
Is it any wonder, then, that of the 3000 to 4000 
so-called electrical contractor-dealers who start 
in business every year 97% fail? This is the man 
that the jobbers and the manufacturers must edu- 
cate and develop into an electrical merchant who 
will provide a permanent channel of distribution. 

There is no question but what the scheme of 
distribution that has been adopted is the correct 
one; that is, from manufacturer to jobber to re- 
tailer to consumer; but its success depends en- 
tirely on the close co-operation of the manufac- 
turer, jobber and retailer—the indispensable tri- 
angie, each leg of which has its own well-defined 
functions. 


FUNCTION OF MANUFACTURER IN DISTRIBUTION 
OF ELECTRICAL Goons. 


In the electrical trade the tendency is to leave 
the distribution of merchandising lines entirely 
to the jobber and the retailer, but this involves 
the active supervision by the manufacturer of the 
methods used to secure a better and more perma- 
nent distribution. While fully recognizing the 
functions of the jobber and the retailer, the manu- 
facturer does not feel that his responsibility has 
been lessened, and he is today spending a great 
deal of time and money in a well-organized effort 
to improve and perfect merchandising methods 
used in the sale of electrical appliances. 

The efforts being made by the companies with 
which I am connected to accomplish this pur- 
pose consist in the organization and distribution 
throughout the country in various cities of what 
have been designated as “Better Merchandising 
Shows.” The properties comprising these shows 
consist of some 20 wall panels illustrating bv 
short sentences, easily read and digested charts 
and photographs, a number of fundamental prin- 
ciples; actual table and counter displays of elec- 
trical goods; two “dummy” window displays 
showing good and bad methods of trimming and 
illuminating ; and other helps toward making the 
dealer a better merchant. The show is taken to 
a city in which is located a distributor and local 
office of the manufacturer, and is installed in two 
or more rooms of a centrally located hotel. A 
hotel is chosen in order to remove any hesitancy 
a dealer might have in visiting the establishment 
of a concern with which he is competitive or not 
on the best of terms, whereas he would not feel 
any hesitancy in visiting the show in a_ hotel 
room. 


DETAILS OF INSTRUCTION GIVEN TO DEALERS BY 
SPECIALISTS. 


The first day is devoted to the instruction of 
the jobber and office salesmen, at which time 
meetings are held and sales talks are given by 
specialists from the factories where the different 
apphances are made, or, in their absence, by 
others who are qualified to talk. 

Specialists from the merchandising bureau ac- 
company the show, set it up and demonstrate it 
both to the jobbers and to the dealers, a demon- 
stration for the latter being given two or three 
days as may be required. A series of invitation 
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letters is sent out several weeks in advance to 
all the dealers in the territory and to any others 
who may be interested. The show is open to 
any one interested in better methods of merchan- 
dising. 

Arriving at the JOWE the dealers are taken 
through by the specialists in groups of from two 
to fye (not over six) and are instructed in the 
principles of better merchandising. They are 
. invited to ask questions and thoroughly discuss 
any of the points brought out in the talk. The 
possibilities in the wav of future sales in the 
electrical business are pointed out, definite sug- 
gestions are given in subjects such as methods of 
accounting, store management, time payments, 
store and counter arrangement, window trim- 
ming. and advertising, both national and local, 
and showing him how he can cash in on the manu- 
facturers) national advertising. The visitor is 
in the same manner initiated in the process of 
the manufacture of incandescent lamps and ap- 
pliances, and is given a complete and compre- 
hensive idea of the methods which have enabled 
many contractors to become successful electrical 
dealers. 

A pamphlet entitled “Better Merchandising” 
embodying practically all of the information 
given orally by the lectures 1s presented to each 
dealer so that he may have with him a memoran- 
` dum of those ideas he may desire to put into 
practice. 

After the first dealers’ show has been given 
the properties are turned over to the local dis- 
trict office and the jobber in that particular cen- 
ter, who will take up the work from this point 
and carry it to various dealer centers in the sur- 
rounding territory. The bureau specialists then 
go to another city with a new set of properties, 
and the same procedure ts followed. 
centers will be chosen with respect to geograph- 
ical location, train service, local buying tenden- 
cies and other determining factors. 

The entire success of the idea conveved in the 
“Better Merchandising Shows” is dependent 
upon the follow-up work which is done by the 
jobber in getting the dealer to put into practice 
the principles which haye been explained to him. 

Results obtained in those centers where the 
shows have been exhibited and then followed up 
aggressively by the jobber have been highly grati- 
fying. In some communities the sales of certain 
dealers have averaged several hundred per cent 
over a similar period before the show was ex- 
hibited, proving conclusively that there 1s actu- 
ally a dollar-and-cents return in following out 
the principles of better merchandising. 


JOBBERS PLAY IMPORTANT PART IN DISTRIBUTION 
OF APPLIANCES. 


Now that we have passed from a buyers to a 
sellers’ market, there 1s a tendency on the part 
of us all to fear that a reduction in the volume 
of sales will increase overheads and decrease 
profits and tie up capital in slow-moving mer- 
chandise. Naturally the best way to dispel this 
fear will be to use every legitimate and sensible 
way to keep up sales. In our business this 1s 
possible, for there exists the very best of rea- 
sons why the use of electrical apparatus will 
save the purchaser money. | 

As his part in the campaign the jobber can 


The dealer 
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help maintain sales by the use of intelligent ef- 
fort, carefully supervising and drilling his sales 
force. The past few years have “ruined us.” 
We are so accustomed to having orders forced 
on us, that we have almost forgotten how to sell, 
and every sales force needs a tonic and most of 
them a purgative. 

The jobber should give good service, letting 
nothing interfere with prompt and perfect hlling 
of any order or request of a customer. 

Bearing in mind the thought that the responsi- 
bility for. educating the retailer lies largely with 
jobbers, it seems quite evident that they should 
—if they have not already—establish merchan- 
dising departments which will be capable of car- 
rying on this work. The work of merchandising 
is being thrust upon the jobbers and on must 
prepare for it. 

The central-station companies are now han- 
dling merchandising, many of them on a large 
scale, but it is safe to say they will not continue 
to do so when the electrical retatler has been edu- 
cated up to a point where they can safely turn 
over this business to him. It is the jobber’s duty 
to do this work of education, and it is perhaps 
true that the average jobber’s salesman is not 
able with all of his other work to take on this 
extra burden and make a success of it. If it is 
not possible for the jobber to organize a mer- 
chandising department, it is urged that he should 
at least secure a sales promotion and advertising 
man who would be able to accomplish some of 
the tasks that would naturally fall to the lot of 
the merchandising department. 

One of the particular duties of the sales pro- 
motion man would be to compile and keep up to 
date a suitable mailing list of dealers who should 
be circularized at frequent intervals. This list 
should preferably be classified according to the 
standing of the dealer, the goods he handles, 
whether he is a live, up-to-date merchant or 
otherwise. A mailing list is a valuable asset in 
merchandising, but 1s not worth the space it oc- 
cupies unless it is continually revised and the 
“dead wood” removed—nor can this work be 


-left to the office boy. 


Another suggestion is that jobbers analyze 
carefully each line sold, and that sales arguments 
be prepared which will prove that the use of 
electrical apparatus will save time and money 
for the ultimate buyer. The jobber’s salesmen. 
should be on intimate terms with all of the ap- 
paratus they sell and its talking points, so that 
they can, with perfect confidence, tell of its 
merits to the dealer. They should not be in the 
position of the salesman who was demonstrating 
a vacuum cleaner and became confused over some 
detail about which he had been asked, guessed 
wrongly at the answer, and was set right much 
to his embarrassment by a lady customer who 
overheard him. Nor should he go to the other 
extreme, like a central-station salesman who 
demonstrated heating , appliances to a lot of 
dealer clerks, many of whom were girls, and 
he talked for 30 minutes on how to find the num- 
ber of joules and calories required by a coffee 
percolator. 

Salesmen should know other uses than regula- 
tion ones to which apparatus may be put: par- 
ticularly does this apply to fans. It does not 
require any sales ability to sell fans in the hot 
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summer, but it does in the winter. Therefore, 
the dealer should be given some ammunition— 
he should be told how fans are used to help the 
furnace draft, to assist the radiator, to dry fruit, 
to dry women’s white shoes when they are 
cleaned, to dry photographic negatives, to keep 
frost off the windows, and so on. 

Good ideas on merchandising and salesman- 
ship are being published continually in the trade 
papers, and no up-to-date business man can af- 
ord not to read his trade papers, as they are full 
of news, good suggestions and ideas that should 
not be missed. A good plan is to have some bright 
young fellow or girl who is familiar with the 
business go through the papers and mark the 
articles and advertisements or such portions of 
them as should be brought to attention, using, 
if desired, different colored pencils to indicate 
the relative importance of the article. This plan 
will enable busy executives to get most out of 
the paper in a minimum amount of time. 

In conclusion, it is well to emphasize the fact 
that if electrical jobbers are going to capitalize 
on the enthusiasm created by “Bill” Goodwin 
and “Sam” Chase it will be necessary for them 
to provide merchandising assistants who will 
thoroughly educate the electrical dealer, and who 
will with an enthusiasm born of knowledge and 
confidence carefully steer him past the rocks of 
poor business methods and lead him triumphantly 
into the harbor of better merchandising. 


PROGRESS IN ELECTRIFICATION OF 
ITALIAN RAILWAYS. 


Ministry of Public Works to Conduct Experiments 
with High-Tension Direct-Current and Three- 
Phase Systems at Industrial Frequencies. 


Efforts are being made by the Italian Min- 
istry of Public Works to hasten the practical 
realization of the extensive plan already ap- 
proved for the electrification of the railways 
in that country. While the eventual utilization 
of the systems employed on the American rail- 


ways, which are conceded to possess certain evi-. 


dent advantages, is not excluded, it has been de- 
cided at first to undertake an extension of the 
three-phase, 16-cycle system now in use on the 
lines already electrified, since the adoption of a 
new system would involve delays. In the mean- 
time, however, experiments on a large scale will 
be conducted with high-tension direct-current 
systems and with three-phase systems at indus- 
trial frequencies of 50 or 42 cycles. The al- 
ternating-current system would permit a consid- 
erable saving in power-plant investment by util- 
izing the kind of energy now produced for in- 
dustrial purposes. 

It is intended that the construction of electric 
locomotives shall keep pace with the work of 
electrifying the lines so that these shall be avail- 
able without delay. Studies are being made with 
a view to designing new types of locomotives 
adapted to the two new electric traction systems 
with which experiments will be conducted. 
Standard types of overhead equipment have been 
established, the production of which in accord- 
ance with American ideas will be organized. If 
Italian manufacturers are to supply practically 
all of the required equipment, a large increase in 
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their productive capacity will be necessary, and 
preliminary steps have already been taken to- 
ward bringing this about. 

It is believed that, for the most part, the en- 
ergy required for the extension of electric trac- 
tion on the Italian railways can be provided by 
the power plants already in existence or in course 
of construction. A few powerful hydroelectric 
stations will be constructed by the state in cer- 
tain localities in order to fill in gaps in the ex- 
isting system and to provide a suitable reserve. 
However, the interests of the government in 
stimulating the production of energy will be lim- 
ited for the most part to the granting of subsi- 
dies to private organizations. 


ELECTRIC DRILLS USED FOR SHEET- 
METAL WORK. 


In visiting a small sheet-metal factory the use 
of a portable electric drill doing the work or- 
dinarily assigned to a hand punch was acci- 
dentally discovered. Where it was convenient 
to carry the sheet metal to the drill, a bench 
drilling stand was used similar to the one shown 
in the illustration, the drill being a product of 


Portable Drill Used In Sheet-Metal Shop. 


The Van Dorn Electric Tool Co., Cleveland, O. 
Where it was more convenient to carry the drill 
to the work, it was detached from the stand and 
used like any portable electric drill. 

As a portable tool its uses were almost too 
numerous to mention. Whether for light or 
heavy-gauge sheet metal, steel or iron castings 
or wood and wherever holes were needed, a 
hurry-up call went out for one of these handy 
tools. It was said that on one occasion a drill 
had paid for itself in the first week of use. The 
manufacturer advises that among the unique ap- 
plicatioris of the drill are suspension on traveling 
runways and radial arms and both air and hy- 
draulic feed. In one case drills.are used for 
tightening bolts on harvester frames by using a 
special chuck. 


RATE ADVANCES ASKED BY PHILA- 
DELPHIA COMPANY. 


The Philadelphia Electric Co. has filed a new 
schedule of rates with the Public Service Com- 
mission, asking approval of increased charges 
to be placed into effect on Jan. 1. Primarily, the 
advance covers off-peak service to theaters, news- 
paper establishments, combined urban and inter- 
urban railway service, etc., including both retail 
and wholesale light and power consumers. 
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EDITORIAL COMMENT 


Contractor-Dealers Assist Utilities 


When a crisis arises in a country in which the 
inhabitants are threatened by an external foe, 
feuds and factions and individual and collective 
antagonisms are swept aside or forgotten for the 
time and the entire people unite for defense and 
self-preservation. The same instinct applies to 
communities. When someone on the outside be- 
littles or stigmatizes a community the citizens 
unite against the common énemy with a unanimity 
which excludes all other considerations. 

Such a crisis is said to threaten the electrical 
industry at the present time. Different branches 
of this giant industry are being told that the men- 
ace of stagnation—even extinction in many of its 
units—is being projected at the very fountain- 
head of the industry, the public utilities. The 
central-station companies of the country are 
sounding the alarm that public opinion has in 
some manner been directed against them to such 
an extent that in many cases the individual com- 
panies find themselves unable to dispose of their 
securities and are without standing when they 
seek adequate rate increases to care for the in- 
crease they must pay for wages and equipment, 
not to mention materials for extensions. 


Contractor-dealers have heard the sounding of | 


this alarm at their association meetings. They 
naturally have more than a passing interest in a 
condition which threatens their own business. 
They realize fully that without the central sta- 
tions to produce and distribute electricity there 
would be little use for the electrical contractor 
and much less use for the electrical appliances, 
fixtures and equipment which the electrical dealer 
has to sell. 

Whatever antagonism the contractor-dealers 
have had for the central-station companies, gen- 
erated perhaps at a time in the past when the 
latter were compelled to pioneer the introduction 
of appliances and to maintain their own electri- 
cians to protect and extend their service, is fast 
diffusing into a memory. Now that the central- 
station companies have come to the contractor- 
dealers, as man to man, with clear and convinc- 
ing statements of conditions, even the memory 
of the old antagonism is being buried. 

In Indiana and Tennessee the state associations 
of contractors and dealers have unanimously 
adopted resolutions to support the utilities in their 
efforts to obtain adequate rates and to sell their 
securities. As pointed out by Morse Dell Plain, 


whose address before the Indiana contractor- 
dealers appears elsewhere in this issue, the con- 
tractors and dealers, who are in most intimate 
touch with the general public, can accomplish 
great results in the creation of the sentiment that 
will induce the public to demand better treatment 
of public utilities. 


Electric Transportation 


More than 10,000 motor haulage lines are op- 
erating throughout the United States, some of 
which have invested in them as high as $2,000,- 
ooo. This fact not only substantiates the prom- 
ises of the motor truck manufacturers of a few 
years ago, but proves beyond all dispute that 
there exists a demand for such a form of trans- 
portation. The tremendous growth of this mo- 
tor trucking business is the more surprising 
when it is remembered that road building has by 
no means kept pace with transportation needs. 

When the motor trucks first came into the lime- 
light as a really big attempt to alleviate the con- 
gestion and breaking-down of our railroads dur- 
ing those days when the demands of war played 
chaos with our industrial facilities, and the rail- 
roads and their termini were recognized as be- 
ing the neck of the bottle, the electric interur- 
ban railroad and the electric storage-battery 
truck were sponsored in these columns for many 
tasks that the gasoline trucks are doing so ad- 
mirably today. 

When road building starts again and the hun- 
dreds of millions of dollars have been expended 
for this purpose, automobile taxation will un- 
doubtedly take on some form in which speed and 
destruction of roads will be factors. When this 
occurs, the storage-battery truck will have one 
more advantage over the gasoline truck, to which 
may be added perhaps lower maintenance charges 
and lower cost per ton-mile. 

The storage-battery truck of today with its 
battery exchange facilities can meet the needs 
of the termini, the door-to-door requirements of 
the jobber and merchant, and the demands of 
consignor and consignee. In everything except 
weight, speed and initial cost it is the superior 
of the gasoline truck when traveling good roads. 
The central-station companies that want a bat- 
tery truck load might well look into the question 
of linking up the city with the suburbs, and the 
smaller towns with their neighbors where the 
roads are worthy of the name. 
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THE WEEK’S NEWS 


Reports of Important Meetings, Developments and Other Happenings of the Electrical 
Industry and Its Allied Interests - 


AMENDMENT TO WATER-POWER BILL 
VESTS CONTROL IN CONGRESS. 


Advices from Washington, D. C., under date 
of Dec. 16, indicate that the senate committee 
on commerce ordered a favorable report on the 
Jones bill. which strikes out “national parks and 
national monuments” from that provision of the 
water-power act which permits the commission 
to consider applications for water-power per- 
mits. The effect of the amendment will be to 
vest in Congress alone the right to determine 
Whether or not the natural resources of the na- 
tional parks shall be commercialized. President 
Wilson signed the water-power bill last May on 
condition that the law should be amended as con- 
templated by the Jones bill, and the indications 
are that the new measure will be passed by Con- 
gress. 


SYMPOSIUM ON ELECTRIC RAILWAY 
DEVELOPMENT. 


Automatic Substation and One-Man Safety Cars 
Chief Topics of Discussion at Chicago 
Meeting. 


Three papers dealing with present tendencies in 
clectric railway development and available means 
for improvement were presented at a joint meet- 
ing of the Chicago Section of the American Insti- 
tute of Electrical Engineers and the Electrical 
section of the Western Society of Engineers in 
Chicago Dec. 17, E. J. Dlair presiding. “Eco- 
nomic Aspects of the Light Weight Safety Car” 
was the title under which papers were presented 
by H. A. Johnson, organization engineer of the 
Chicago, North Shore & Milwaukee Railway Co.. 
and HI. L. Brown, western editor of Electric 
Railway Journal, the former speaking of the 
economies effected by the installation of one-man 
safety street cars in Waukegan, Ill, and the latter 
giving a comparison of operating records for one- 
man and two-man cars. Mr. Brown emphasized 
the savings to be made by reduced penn ex- 
pense for the one-man car, 

In a paper on “Train Operation on Urban Rail- 
ways S. B. Wav. vice-prestent and general 
manager of the Milwaukee Electric Railway & 
Light Co., gave details of the construction of a 
two-car, three-truck train of the articulated type 
used inm Milwaukee. This method was the out- 
growth of a war-time expedient of using old 
equipment and has resulted in more adequate 
facilities for taking care of the peak demands for 
car capacity without necessitating additional plat- 
form expense. 

Charles H. Jones, electrical engineer of the Chi- 
cago, North Shore & Milwaukee Railway Co.. 
spoke on “Automatic Railway Substations,” 
giving a review of the development of such sta- 
tions on the lines of his company. Wiring dia- 


grams and methods of operation were also pre- 
sented. 

The papers were discussed by Bion J. Arnold 
consulting engineer, Chicago, and H. H. Adams, 
electrical engineer of the Chicago Surface Lines. 
The former gave the history of the development 
of the automatic substation for electric interurban 
lines, and the latter spoke of the application of 
the one-man safety car to service in large cities. 


COAL RECOMMENDATIONS OF SEN- 
ATE COMMITTEE. 


Report to United States Senate Outlines Existing 
Conditions in Coal Industry and Recommends 
Regulation by Federal Agency. 


The senate committee on production and re- 
construction, of which Senator Calder of New 
York is chairman, has been investigating the coal 
situation for some time, and in a preliminary re- 
port made before the United States Senate the 
committee recommends the regulation of the coal 
industry as a means of curing certain evils w ‘hich 
it asserts naw exist. The following extract is 
taken from the committee's report. 


National development depends upon an ever-increas- 
ing supply of power. Heat is as necessary for pro- 
duction, in fact, for human existence, as is air or 
water: its use must be continued from day to day and 
cannot be deferred or interrupted. The nation 1s de- 
pendent upon coal as its chief source of heat and power, 
yet the production and distribution of coal are badly 
organized and subject to manipulation at the expense 
of the people. Coal profiteering, especially as it has 
followed the priority orders issued by the Interstate 
Commerce Commission, has continued unchecked by 
the Department of Justice and is a national disgrace. 
Coal speciation has been permitted to monopolize 
the transportation facilities of the country, retarding 
necessary construction and increasing the basic cost 
of manufacture and distribution of commodities in gen- 
eral. It has bled the home-owners, public utilities, and 
the industries. 

The imperative necessity of continuity of supply of 
fuel demands the fulfillment of contractual relations 
in this industry more than in any other, and yet one 
of the primary causes for the disgraceful and disastrous 
conditions during the past six months has been the re- 
pudiation of contracts. An exceptional demand not 
only brings about reckless and unwarranted repudiation 
of contracts made for delivery of coal but the substi- 
tution of inferior quality at higher prices. Indeed, coal 
contracts are so drawn as to be breakable in delivery. 
in qualify and in price. Our investigation into the ceal 
situation has convinced us that the private interests 
now in control of the production and distribution of 
coal, in spite of efforts by some, are actually unable to 
prevent a continuance or a repetition of the present 
deplorable situation, and that it is the duty of the gov 
ernment to take such reasonable and practical steps 45 
it may to remedy the evil. 

An inherent responsibility of the government is the 
protection of its people. To assure the mining, trans- 
portation and distribution of coal at fair prices 1s 4 
public duty from which the government cannot es 
cape. But your committee believes that governmental 
administration of the production and distribution of 
coal should be a last resort, as governmental activities 
should always be directed toward encouragement ©! 
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private initiative and enterprise. While the fulfill- 
ment of contractual relations is of first importance to 
the stabilization of the industry in the interest of the 
consumer, the producer, and labor as well, your com- 
mittee believes that the government should at all times 
be informed as to coal distribution and recommends: 

That all coal operators, wholesalers, jobbers and re- 
tailers be compelled by statute to file at regular and 
frequent periods with some federal agency reports on 
the total tonnage produced or handled, the size and 
quality thereof, the amount of tonnage contracted for, 
the amount sold on contract and at spot sale, to whom, 
together with the prices made or received under such 
contracts or sales, and producers and distributors to 
make regular reports sufficient to determine their costs 
and profits and the corporate inter-relations or the 
communities of interest, if any, between companies pro- 
ducing and distributing coal. Fuel thrift by the small 
user and fuel thrift by the large user through storage, 
scientitic combustion, and transmission should be 
strongly encouraged by the government. 


MICHIGAN CONTRACTORS IN MEM- 
BERSHIP CAMPAIGN. 


As the result of the recent meeting of the 
Michigan State Association of Electrical Con- 
tractors and Dealers in Detroit, a campaign has 
been launched to double the membership and in- 
terest every contractor and dealer in the state 
in the necessity for co-operation in the electrical 
industry. The campaign is under the immediate 
direction of H. Shaw, newly elected secretary 
of the state association, who is also secretary of 
the Detroit Electrical Contractors’ Association. 

H. A. Roseberry, Grand Rapids, Mich., was re- 
elected chairman of the state association, and 
Jlarry F. Spier, Battle Creek, Mich., was re- 
elected treasurer. Thomas Templeton, of the 
John H. Busby Co., Detroit, represents the De- 
troit district as committeeman at large in the 
national organization. 


ELECTRICAL CONTRACTOR-DEALERS 
TO MEET NEXT MONTH. 


The third annual convention of the Pennsyl- 
vania State Association of Electrical Contractors 
and Dealers will be held in Philadelphia, Jan. 
26-27. In accordance with the usual custom the 
sessions will be open to representatives from all 
branches of the electrical industry for consid- 
eration of matters of mutual interest. 

The executive committee of the National As- 
sociation of Electrical Contractors and Dealers 
will hold a meeting at the association headquar- 
ters, 110 West yoth street, New York City, 
Jan. 24-25. 


DECISION OF IOWA COURT ON RATE 
CONTRACTS. 


Supreme Court of Iowa Decrees That Public Utili- 
ties and Municipalities Cannot Contract for 
Definite Arbitrary Rates. 


A recent opinion of the Supreme Court of 
Iowa should prove interesting to central-station 
companies, in view of the fact that there is agi- 
tation on the question of abolishing the state 
public utilities commissions, and also that prac- 
tically all public service companies have found 
it necessary to seek increased rates owing to in- 
creased operating expenses and the high rate of 
money. The case is that of the Ottumwa (lIa.) 
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Railway & Light Co. which held a franchise con- 
taining a five-cent fare provision. In 1918 the 
Ottumwa city council authorized a six-cent fare 
during the period of the war, but in April of 
last year this action was rescinded with the dec- 
laration that the company should not be permit- 
ted to charge more than the fare fixed in its 
franchise. 

The railway company secured a temporary re- 
straining order which was later dissolved by the 
district court, the case being then carried to 
the Supreme Court of Iowa on an appeal. This 
body reversed the decision of the lower court, 
handing down an opinion that a municipality 
and a public utility cannot contract for a definite 
arbitrary rate; that it is against public policy 
to do so; that the interests of the public demand 
that the public utility shall receive a sufficient 
rate to permit it to be operated efhciently and 
economically, and to pay a reasonable rate to 
those who have invested their money. 

There is no public utilities commission in Iowa, 
the authority granted by the legislature to the 
municipalities being practically the same in ex- 
tent as that granted to the municipalities in Illi- 
nois. $ 


BIG CENTRAL-STATION COMPANIES 
IN CANADA MERGED. 


British Columbia Electric Railway Co. Acquires Con- 
trol of Western Power Co. of Vancouver— Pres- 
ent Capacity of Plants to Be Increased. 


A merger of electrical interests on the lower 
mainland of British Columbia has been brought 
about by the British Columbia Electric Railway 
Co., Vancouver, B. C., acquiring control of the 
Western Power Co. of Canada through the 
former guaranteeing the $5.000.000 of the latter 
company’s bonds. The Western Power Co., 
formerly known as the Western Canada Power 
Co., had a capital of $11,350.000, its president 
being J. D. Mortimer, 30 Broad street, New 
York City, who represented United States cap- 
ital. Its plant develops 39.000 hp. at Stave Falls, 
31 miles from Vancouver, and besides selling 
75% of its output to the British Columbia Elec- 
tric Railway Co., power was transmitted to the 
Puget Sound Power & Light Co. at Sumas, 
Wash., and light and power retailed in the vicin- 
ity of Vancouver and New Westminster, B. C. 

The Stave Lake development was originally 
started by the Stave Lake Power Co., with John 
Henry as president and Wiliam McNeill, now 
acting general manager of the present company, 
as secretary. The company later sold its inter- 
ests to the Western Canada Power Co. The 
Western Power Co. which took over the Western 
Canada Power Co. was incorporated in 1916. The 
capacity of the Western Power Co.'s plant is 
150,000,000 kw-hrs. a year, but can be increased 
by the raising of the dam and the installation of 
another unit to 200,000,000 kw-hrs. a year, which 
would then give it a total capacity of 52,000 hp. 
It is expected that work on the additional unit 
will be undertaken immediately by the British 
Columbia Electric Railway Co., the cost being 
estimated at $1,000,000. The Stave river allows 
a second development, the site of which is also 
conveyed in the deal, 3.5 mi. below the present 
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plant and capable of developing 80,000 to 90,000 
hp. on a 50% load factor. The cost would be 
about $8,000,000. 

George Kidd, general manager of the British 
Columbia Electric Railway Co., who completed 
the negotiations in the East, states that the acqui- 
sition of the other company will not mean that 
more power is available, because his company 
has been taking 75% of the Western Power 
Co.’s output. Provided new capital can be ob- 
tained the second development can be proceeded 
with in two or three years when required. For 
the immediate needs of the district another unit 
can be placed in the Stave Lake plant increasing 
the capacity by 13,000 hp. to a total of 50,000 
hp. The installation would cost $1,000,000. 


HYDROELECTRIC PLANT TO BE CON- 
STRUCTED IN MEXICO. 


The government of San Luis Potosi, Mexico, 
has awarded a contract to E. E. Thomas, Tam- 
pico, for the construction of a dam and water- 
storage reservoir in the Rio Verde valley, at an 
estimated cost of $2,000,000, to provide water 
for irrigation purposes. Engineers are now 
making a survey for the proposed project, con- 
struction work on which will start about Jan. 1. 
It is expected that the work will be completed 
within two years. It is also planned to install a 
hydroelectric plant with a capacity of 100,000 
hp. Power will be distributed over a wide area 
of the state by means of transmission lines. 


MOTOR RATINGS DISCUSSED AT A. I. 
S. E. E. MEETING. 


A discussion on 40-deg. vs. 50-deg. motors was 
the feature of the Dec. 13 meeting of the Asso- 
ciation of Iron and Steel Electrical Engineers 
at Cleveland. In submitting a paper on ‘“Con- 
tinuous Rated or 50-deg. Rise Motors,” L. -F. 
Adams, electrical engineer of the power and 
mining department, General Electric Co., favored 
the 5o-deg. motor, stating that it puts the re- 
sponsibility of selection and operation on the 
buyer. J. M. Hipple, design engineer of the 
Westinghouse Electric & Manufacturing Co., 
stated that lack of education and misunderstand- 
ing of the A. I. E. E. rules were retarding the 
adoption of the 50-deg. motor. 

Mill engineers expressed the opinion that a 
motor driving steel-mill machinery should have 
a liberal margin of power above the normal or 
estimated load, and it seemed to be the opinion 
that this overload ability was met satisfactorily 
in the 4o-deg. motor, although 5o-deg. motors 
are operating with satisfaction on certain loads 
where careful study was made before the motors 
were installed. 


CHICAGO BANKER DISCUSSES LOCAL 
UTILITY SITUATION. 


In discussing the public utility companies 
whose financial interests center in and around 
Chicago, John J. Mitchell, head of the Illinois 
Trust and Savings Bank, stated recently that the 
peak of operating costs has been passed, that 
the price of coal consumed by the central-station 
companies has declined $3 to $4 a ton during the 
past month and that labor costs will probably 
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recede. “I think the utility companies have seen 
their worst days in the matter of high operating 
costs,” he said. “Utility companies, which deal 
in service, carry small inventories of materials 
on hand, and their situation is thus more favor- 
able than that of industrial concerns which face 
large write-offs on inventories Jan. 1. They do 
a cash business, or virtually so, and do not have 
outstanding a large amount of bills receivable 
on which losses might be incurred.” 


NEWS-SERVICE BUREAU ACTIVITIES 
OF S. E. D. 


Members of the Society for Electrical Devel- 
opment are receiving from headquarters a printed 
announcement calling attention to the “elec- 
trical page” appearing in newspapers throughout 
the country and the benefits derived by adver- 
tisers. The society maintains a news-service 
bureau which weekly supplies news items, stories, 
articles, etc., to over 600 newspapers in the 
United States and Canada, and a sales service 
department which furnishes advertising material 
to members. 


OKLAHOMA UTILITY IS GRANTED 
EMERGENCY RATE INCREASE. 


The Comanche Light & Power Co., Lawton, 
Okla., has been granted an emergency scale of 
rates by the Oklahoma Corporation Commission, 
permitting a surcharge of $0.015 per kw., retro- 
active to Dec. 1. The domestic rate is now $0.125, 
which is about a 13% increase. The surcharge 
also applies to the former graduated scale. 


COMING CONVENTIONS. 


Associated General Contractors of America. Second 
national conference, New Orleans, La., Jan. 25-27. Head- 
quarters, Hotel Grunewald. Secretary, 111 West Wash- 
ington street, Chicago. 

Western Association of Electrical Inspectors. An- 
nual convention, Detroit, Mich., Jan. 25-28. Head- 
quarters, Hotel Statler. Secretary, William S. Boyd. 
175 West Jackson boulevard, Chicago. 

Pennsylvania State Association of Electrical Con- 
tractors and Dealers. Annual convention, Philadelphia. 
Jan. 26-27. Secretary, M. G. Sellers, 1518 Sansom 
street, Philadelphia. 

Association of Municipal Electrical Utilities of On- 
tario. Semi-annual convention, Toronto, Can., Jan. 27-28. 

National Council of Lighting Fixture Manufactur- 
ers. Annual convention and lighting fixture market. 
Elmwood Music Hall, Buffalo, N. Y.. Feb. 14-19. Sec- 
fae Charles H. Hofrichter, 8410 Lake avenue, Cleve- 
land. 


Joint meeting of Illinois State Electric Association. 
Illinois Electric Railways Association and Illinois Gas 
Association, Chicago, March 15-17. Headquarters. 
pines House. Secretary, R. V. Prather, Spring- 
eld. Il. 


American Electrochemical Society. Spring meeting. 


Atlantic City, N. J, April 21-23. Headquarters, Hotel 


Chalfonte. Secretary, Joseph W. Richards, Lehigh 
University, Bethlehem, Pa. 

National Fire Protection Association. Annual con- 
vention, San Francisco, June 14-16. Secretary, Frank- 
lin H. Wentworth, 87 Milk street, Boston. 

North Central Electric Association. Annual conven- 
tion, Duluth, Minn., June 14-16. Secretary, H. 
Young, 15 South Fifth street, Minneapolis, Minn. 

American Institute of Electrical Engineers. Annual 
convention jointly with the Pacific Coast convention. 
Salt Lake City, Utah, June 20-25. Secretary. F. L 
Hutchinson, 33 West 39th street. New York City. 
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CONTRACTING-CONSTRUCTION 


A Department Devoted to Various Problems Relating to the Installation, Operation and 
Maintenance of Electrical Equipment 


MAKING AND FINISHING JOINTS IN 
HIGH-TENSION CABLES. 


Exclusion of Moisture and Foreign Materials Essen- 
tial— Joint Should Cool Slowly After Being 
Filled With Compound. 


After the lead has been removed the edge of 
the lead sheath should be carefully’ examined 
and all sharp edges or projections removed with 
a knife. The ends of the sheath should then be 
slightly belléd out, using a blunt instrument such 
as the end of the pliers or a special tool. The 
belt insulation should then be removed to a point 
about 1.5 ins. from the edge of the lead sheath. 


Sweating Connectors and Conductors Together. 


The inner layers of belt insulation should be 
torn rather than cut in order to avoid injury to 
the insulation on the individual conductors. 
Jute Hilcrs should be pulled back and cut off close 
to the end of the belt insulation. The insulation 
on the individual conauctors should now be re- 
moved for a distance equal to 3g of the length 
of the copper sleeve. It is good practice to se- 


Boiling Out Tape and Cable Ends. 


curely fasten the various sections of insulation 
prior to cutting them off by binding with sev- 
eral turns of string just back of the cut. 

With the cable ends prepared, the lead sleeve 
should then be put in place over one end of the 
cable. It should be scraped or filed with a rasp 
for about 2 ins. at each end, the scraped portion 
being smeared for protection with stearine or 
some other flux to prevent the formation of a 


lead-salt film. In case insulating sleeves are to 
be used they should also be slipped into place 
at this time and pushed back to make room for 
soldering the joint. 


SWEATING CONDUCTORS INTO CONNECTORS. 


Solder should be applied with a ladle to “tin” 
the ends of the conductor. After the conductors 


Large Insulating Tubes in Place. 


have been thoroughly tinned the copper sleeves 
should be fitted over the conductors, one at a 
time, and sweated solid. Solder should be 
poured over the joint and into the split in the 
sleeve until the entire joint is filled. To make a 
good job the split in the copper sleeve must be 
turned up so that solder may be poured into it 
from the ladle. With the joint well filled the 
excess solder should be wiped off, leaving a clean, 
smooth, finished joint. Care must be taken not 
to disturb the joint until after the solder is fully 
set or hardened, and a file should not be used to 
finish the joint unless great care is taken to 
guard against the settlement of metal dust on the 
insulation and conductors. 

With all joints soldered and wiped off clean 
the space between the end of the copper sleeve 
and conductor insulation should be filled with 
loosely woven cotton tape, one layer of tape be- 
ing run over the connector. This tape and the 
cable ends should be boiled out with hot com- 
pound in order to drive out all moisture. The 
compound must be quite hot for this purpose. 
After all the conductors have been thus prepared, 
the insulating tubes can be slipped into place to 
completely cover the joint in the conductor. The 
insulating tubes should be fastened in place with 
a piece of stout flax twine to prevent movement. 


weil ETS — me 
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Wiping One End of Joint. 
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one small tube being placed over each conductor 
and a large tube over all the smaller ones. No 
tape, paper or other material should be placed 
over the tubes, as such material interferes with 
the proper filling of the joint with compound. In 
case tape is used instead of insulating sleeves 
the procedure must be modified accordingly. 


WIPING LEAD SLEEVE OVER FINISHED SPLICE. 


The lead sleeve can now be moved into place. 
The ends of the sleeve must be pounded down to 
make a snug, close fit to the cable sheath at each 
side of the joint. It is often found desirable to 
form the ends of the’ sleeve before it is placed 
over the cable. With the sleeve in place and the 
ends fitting close to the sheath, a little solder 
should be poured on the sleeve at one end to 
“tack” it fast to the sheath. Now the opposite 
end may be wiped without danger of moving the 
sleeve out of place. After wiping the second 
end, two holes should be cut in the sleeve and 
the hot compound poured in through a snugly 
fitting funnel. A considerable amount of com- 
pound should be poured through the joint in 
order to purge it of all moisture, air, etc. After 
cooling for a sufficient period the joint should 
be moved into its place in the manhole or on the 
cable rack. The Standard Underground Cable 
Co. recommends that joints be allowed to settle 
and cool for four or five hours under cover of a 
pad to exclude dirt and moisture and to prevent 
rapid cooling. When thoroughly cooled more 
compound should be poured into the openings 
to completely fill the joint, and the openings may 
then be soldered shut. 


PRACTICAL METHOD OF TESTING 
UNLOADED SERIES MOTORS. 


Motors Connected as Shunt Machines by Means of 
Special Testboard—Construction Details— 
Wiring Diagrams for Tests. 


In making repairs on series motors it is usually 
necessary to remove them from the apparatus 
they drive. After repairs have been made it is 
advisable to make tests not only for open circuits 
but for mechanical stresses such as heat runs on 
bearings, etc. Ina test of this nature, on account 
of the characteristics of series motors, a prony 
brake is essential for loading purposes. This 
method is undesirable, both from an economical 
and mechanical standpoint, due to the amount of 


Fig. 1—Connections for Testing 20 to 30-Hp. Motors. 


energy lost in heat, as well as being a cumber- 
some method with which to work. 

A more desirable method is to connect the 
motor as a shunt machine. Since the resistance 
of a series motor is small, it is necessary to con- 
nect external resistances both in the armature 


and field circuits, when connected as a shunt ma- 
chine, to limit the current. The determining 
factor in the amount of resistance to be placed in 
the circuits is the current required in the arma- 
ture to give sufficient torque to cause it to turn 
and the current required in the field to give 
proper speed. 

Where a great number of motors are to be 
tested at regular intervals, it is economical to in- 


Fig. 2.—Connections for Testing 40 to 60-Hp. Motors. 


stall in the repair shop a regular testboard for 
just this purpose. A board which has been found 
convenient for this purpose consists of two slate 
panels mounted vertically on 1.25-in. pipe with 
two overload and reverse-current circuit-breakers 
mounted on the upper panel, and two double- 
pole, double-throw switches mounted vertically 
on the lower panel with positions marked 1, 2, 3 


„and 4, as indicated on Fig. 4, which serve to 


insert resistances when thrown in the different 
positions according to the horsepower of the 
machine being tested. It 1s well to attach a small 
wood panel immediately below the slate panels to 
indicate what horsepower machines can be tested 


Fig. 3.—Connections for Testing 70 to 100-Hp. Motors. 


with the switches in certain positions. The figure 
shows a method which has been found desirable. 
Fuses are not required, as an attendant would 
always be near when a test of this kind is being 
made. 

Fig. 5, which owe: a wiring diagram of such 
a board, illustrates how the same resistance grids 
could be used for motors ranging in horsepower 
from 20 to 100. For example, if the switches 
were in positions 3 and 4, the resistance between 
the points Rı and R3 of the resistance grids, 35 
marked on Figs. 5 and 1, would be thrown in 
series with the armature, and the resistance be- 
tween the points R5 and R6 would be in series 
with the field. The resistance between the points 
Rr and R3 is 5 ohms, and between Rs and RO 
is 6.4 ohms. This would be the correct position 
for testing machines from 20 to 30 hp. If, then. 
the first switch were thrown from position 3 to 
position 1, the resistance between the points R2 
and R3, which 1s 1.8 ohms, would be in series 
with the armature, and the resistance between 
the points R6 and R7, which is 3.2 ohms, wou! 
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be in series with the field. This would be the 
position for testing machines from 40 to 60 hp., 
as shown on Fig. 2. If the first switch were left 
in position 1 and the second switch were trans- 
ferred from position 4 to position 2, the resistance 
between the points R2 and R3, which is 1.8 ohms, 
would be in series with the armature; the resist- 
ance between the points R6 and R7, equal to 3.2 
ohms, and the resistance between the points R4 
and R5. equal to 3.2 ohms, would be thrown in 
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Fig. 4.—Front View of Board Used 
in Testing Unloaded Series 
Motors. 
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parallel, and the combination thrown in series 
with the field. This, then, would give a resist- 
ance of 1.6 ohms, and would be the position for 
testing machines ranging from 70 to 100 hp. 


PROTECTION FOR MOTORS REQUIRED 
BY 1920 CODE. 


Motors Rated in Excess of 2 Hp. Must Be Protected 
by Running Fuses, .Circuit-Breakers 
or Thermal Cutouts. 


Overload protection of motors received much 
attention in the preparation of the last edition of 
the National Electrical Code. The rule applying 
to motors of over 2-hp. capacity contains the 
following provisions: 


“Each continuous-rated motor over 2 hp. used for 
constant-load duty must be protected by running fuses, 
thermal cutouts or a circuit-breaker in accordance with 
the following: 

“If fuses or thermal cutouts are used their rated 
capacity must not exceed 125% of the name-plate cur- 
rent rating of the motor, except that when no fuses or 
thermal cutouts of the required capacity exist those of 
the next higher standard rating may be used. If a cir- 
cuit-breaker is used it should have a continuous current 
capacity of at least 110% of the name-plate current 
rating of the motor. If the circuit-breaker is of the 
time-limit type it should have a setting of not over 
125%, and if of the instantaneous type a setting of not 
over 160% of the name-plate current rating of the 


motor.” 


Pi aai r 
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Fig. 5.—Wiring Diagram of Series-Motor Testboard. 
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~ CONTRACTOR-DEALER 


An Exchange of Ideas and Experiences on Advertising and Selling Methods, and Store- 
keeping for the Dealer in Electrical Goods 


ANALYSIS OF OVERHEAD, OR COST 
OF DOING BUSINESS. 


Report of Executive Committee of National Asso- 
ciation of Contractor-Dealers, Also Sent to 
Jobbers and Manufacturers. 


The following report is based on a personal in- 
vestigation made by an accountant in the employ 
of the National Association of Electrical Con- 
tractors and Dealers and supplements the figures 
previously obtained from the membership by 
means of a questionnaire. 

The investigation was undertaken for two pur- 
poses: first, to check the figures that have been 
compiled and published and which were based on 
the replies made by the membership; second, in 
the hope of being able to obtain some segregation 
of overhead cost on the different classes of ap- 
pliances sold by the contractor-dealer. 

The investigation covered six different con- 
cerns located in six different cities and in three 
states, and these concerns were selected on ac- 
count of their being recognized as trade leaders 
in their respective localities and having invest- 
ments and total gross sales that were approxi- 
mately alike. 

The investigation emphasizes the necessity of 
continued educational work along the lines of 
bookkeeping and cost accounting, as only two of 
the concerns investigated were using double-entry 
bookkeeping at the time the investigation was 


made, although their records were such as to show | 


their operations clearly. 

The detailed figures as to the operation of the 
separate concerns are unnecessary for the purpose 
of this report, but it is well to note that in each 
case they had been in business for some years, 
were well located in their respective cities, had 
well-kept places of business and were managed 
by men who had a good knowledge of everything 
that was going on in their establishment. 

The figures included in the tables that form a 
part of this report clearly demonstrate that pre- 
vious figures, while approximately correct, evi- 
dently did not include all expense items and the 
figures herewith show overhead costs, which it 1s 
safe to assume present a true showing for the 
merchandising branch of the electrical industry. 

The investigation demonstrated that at the 
present time it is impossible to obtain a segrega- 
tion of overhead cost as applied to the sale of the 
different apphances handled by the contractor- 
dealer, as records are not kept in such a form as 
to permit the compilation of the figures without 
a very long and detailed examination of the en- 
tire business done by each concern, but the com- 
mittee was able to segregate the overhead cost of 
“contracting,” in which term is included all sales 
involving productive labor, and “merchandising,” 
which covers sales not involving productive labor. 

It is evident, however, that the “merchandis- 


- ing” of electrical appliances to the public at the 


present time is largely carried on by concerns 
whose business includes the handling of appliances 
and materials without labor and also with labor 
and, from such segregation as it was possible to 
make in the investigation, it is evident that the 
overhead costs of merchandising vary only slight- 
ly on the different appliances, except those re- 
quiring demonstration and service to maintain. 
It seems safe to assume that, under existing 
business conditions, and probably for some time 
to come, retail distribution in the electrical trade 
will be carried on through channels that handle 
all branches of such retail trade and that conse- 
quently the position can be taken that the per- 
centage of “overhead” or “cost of doing busi- 
ness” as shown by the tables for merchandising 
can properly be applied to the various items han- 


dled by the contractor-dealer in the course of his 


regular business. 

The following tables give in a condensed form 
the result of the investigation and they are, of 
course, supported by complete data from each 
of the concerns investigated. 


TABULATED RESULTS OF THE ANALYSIS. 


The tables show the average of six concerns, 
located in six different cities in three states, each 
doing a business of approximately $100,000. 


TOTAL BUSINESS. 


% of total 

Item. Amount. sales billed. 
Merchandise sales billed........ $400,192.98 64.00 
Contracting sales billed......... 225,114.92 36.00 
Total sales billed............... 625,307.90 100.00 
Selling expense ............... 105,209.86 16.83 
Administration expense ........ 49,203.32 7.87 
Accounting expense ........... 21,967.42 3.91 
Total expense ........-.-.005 $176,380.60 ` 28.21 

MERCHANDISE SALES. | 

% of mer- 

chandising 

Item. Amount. sales billed. 
Merchandise sales billed........ $400,192.98 100.00 

Selling expense ............-65 74,660.38 18.66 ° 
Administration expense ...... 32,390.12 8.09 
Accounting expense ........... 14,058.88 3.50 
Total expense ...........006. $121,109.38 30.20 

CONTRACTING SALES. 

: % of 

- contracting 

Item. Amount. sales billed. 
Contracting sales billed........ $225,114.92 100.00 
Selling expense ............... 30,549.58 13.57 
Administration expense ........ 16,813.20 7.41 
Accounting expense ........... 7,908.54 3.51 
Total expense ............... $ 55,271.22 24.55 


Note.— The subdivision of expenses were made a: 
follows: 

Selling expenses includes interest, advertising, com 
missions, freight and cartage, discounts and allowances. 
traveling expense, war taxes, and a proportion of the 
following: rent, light, heat and power, salaries, tele- 
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phone, telegraph and postage, printing and stationery, 
miscellaneous expense. 

Administration includes depreciation, insurance, legal 
expense, taxes, maintenance, bad debts and a propor- 
tion of the last five items under selling expense. 

Accounting includes bonding expense and a proportion 
of the last five items under selling expense. | 

It will be seen that the foregoing indicates the 
average overhead cost of doing business to be 
30.20% for merchandising, 24.55% for contract- 
ing and 28.21% for the total business, andl it is 
` safe to consider these figures as being conserva- 
tive in view of the careful investigation and in 
view of the further fact that the investigation 
covered concerns that are probably above the av- 
erage in their business methods. 

Comment on the question of the selling price 
in the “contracting” end of the business is per- 
haps unnecessary as the margin between the cost 
and the selling price is largely in the hands of the 
seller, but the “merchandising” situation is cer- 
tainly worthy of careful thought and some action 
on the part of the national association. 

The figures in this report show that a discount 
of 30.2% only just covers the overhead cost and 
a further discount must be provided to enable 
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the contractor-dealers to make a fair margin of 
profit on sales. 

This brings the merchandising question to the 
point where, if it is to be handled aggressively by 
the contractor-dealer, the margin between cost 
and selling prices must be increased or the over- 
head expense must be reduced, and the investiga- 
tion, as well as the figures obtained from other 
lines of retail trade, leads to the conclusion that 
the overhead percentage given in this report can 
not be materially reduced without impairing the 
efficiency of the service rendered. 

Increased differences between cost and selling 
price can be brought about by a reduction in cost 
to the contractor-dealer or an increased price to 
the consumer. 

The first is beyond the committee’s province to 
comment on, and in considering the second, care- 
ful consideration must be given to the economic 
value of the goods to see that the price does not 
force them into the class of luxuries. 

On the other hand a continuance of the existing 
condition must, when thoroughly understood by 
the retailer, result in a lack of effort to increase 
distribution. 
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Electrical Dealers of Northwest Use Modern Methods in 
_ Appliance Merchandising Business 


One Dealer Uses Window Effectively for Demonstration of Household 
Conveniences, Other Dealers Equally Energetic in Creating Business 


By W. B. STODDARD 


“In order to get the business, you must do 
something a little different,” said the manager of 
the Burnham-Frith Electric Co., Ltd., Edmonton, 
Alta. “And you’ve got to occasionally make it 
worth their while to stop and look at your dis- 
plays. Now that winter is here people should be 
in the market for more electrical devices than 
ever, if the merchandise can just be brought to 
their attention in an effective manner. We de- 
cided to begin with the convenient little electric 
stove, so much cleaner than the oil or gas burn- 
ers. Accordingly we placed one in our window, 
with a card beside it: 

A customer claims she can fry at the rate of 
fifty eggs an hour on this stove. One hour’s current 
costs 4.8 cents. We will give $5 in cash to the first 
lady customer who can beat this record. Must have 
a witness. Full information inside. A hot meal in 
a few minutes. 

Another card gave information regarding the 
price: 

A Red-Hot Fire in 30 Seconds. 
$5.00 Plain. $5.50 Enamelled. 
Not One Back in Three Years. 

Naturally these cards aroused -interest in the 
stoves, and the adroit method in which the frying 
of eggs was mentioned suggested to many how 
convenient it would be to have one of the little 
stoves for light housekeeping. A very attractive 
background was also built up, hung with garlands 
of autumn leaves. A long shelf in the background 
was draped with crimson velvet and on it was 
placed a stand and boudoir lamp, several electric 


student lamps and an electric fan. Down in front 
were set several portable electric heaters. 

“We knew that the offer would give ample 
publicity to the stoves, but, in order to push the 
sale of the other merchandise we had cards, on 
each of which was printed in’ colors, a single 
lamp. There were several types of these lamps— 
floor, stand, boudoir, etc. With each lamp was a 
brief dsecription and price, together with the 
suggestion : 

Come to the Lamp Shop of the Burnham-Frith 
Electric Co., Ltd., and see our “lamps of originality” 
for lighting the boudoir or den, living or dining 
room, in the long winter evenings. 

“These we distributed freely. Then we ar- 
ranged a fixture display in one of the windows 
and supplemented it with various types of globes. 
Cards in this window called special attention to 
all classes of electric lamps and fixtures and 
offered a special discount of 25% for two days 
only. We backed up our card and window pub- 
licity with quarter-page advertisements in the 
papers: 

HARMONIOUS ELECTRIC FIXTURES. 


Good lighting is an essential part of living. Two 
things are necessary to good home lighting: Fix- 
tures that can be adjusted to control and concentrate 
the light, and fixtures that please the eye by their 
correct design and style, harmonizing with the fur- 
niture and decorations. 

It is surprising how small the expenditure to 
make the home thoroughly modern and cheerful. 


“Lastly, in order to get the public to notice our 
electric heaters we ran an advertisement in the 
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Window Display of Burnham-Firth Electric Co., 
Edmonton, Alta., Can. : 


paper adorned with the cut of mother and little 
child standing before the cheerful blaze, and cap- 
tioned: 


OH! DANDY! 
For These Cold Winter Mornings 


AN ELECTRIC RADIATOR. 


Avoid the well-known danger of a chilly room. 
The warm glow of the electric coils immediately 
insures your health and comfort. 

The Electric Radiator is one thoroughly prac- 
tical adjunct to your regular heating system. 


IT IS EASY TO OWN ONE. 
Pay for it in five installments on your light bills. 


“Then, in the vestibule of the store we installed 
one of the electric heaters with a cord and push 
button, and by the button placed a card: 


DOES AN ELECTRIC HEATER THROW OUT 
MUCH HEAT? 


Push the Button and See. 


“Naturally the great majority pushed the but- 
ton and at once felt the warm glow, doubly com- 
fortable on a frosty morning. It would be hard 
to imagine a better method of publicity. At- 
tached to the pedestal on which stood the heater 
was a little metal box holding a number of 
pamphlets, the card above it inviting ‘Take One.’ 
These gave cuts of this particular style of electric 
heater as well as several others, with prices, and 
a slight description of the best points of each. In 
this way, by always having something of interest 
in the store or in the window, we got people into 
the habit of coming around to see our newest 
‘wrinkle’ and gradually to associating our name 
with high-class electrical merchandise, causing 
them to turn naturally to our store when in need 
of anything in the electric line.” 


Some Metiops oF WASHINGTON STATE ELEC- 
TRICAL DEALERS. 


In the state of Washington there are many 
electrical men who are progressive. Realizing 
that electricity is going to be the dominating 
factor in domestic economy within the next few 
years they are exerting every energy towards 
acquainting the general public with their line. 

The Seattle Lighting Co., Seattle, Wash., have 
a series of rooms opening into each other, each 
being fitted with the necessary electrical appli- 
ances for accomplishing housework in the most 
expeditious manner. ‘The elecric kitchen is being 
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given the greatest publicity at present, in order to 
speed up the sale of electric ranges. Next to it is 
the laundry equipped with washing and ironing 
machines, laundry stoves,- wringers and electric 


clothes dryers. Once a week practical demonstra- 


tions of these appliances are given. Then there 
is the electric dining room and the living room 
with student lamp, electric heater and vacuum 
cleaner. They constantly back up their floor dis- 
plays with attractive advertisements. One of the 
advertisements showed a cut of an electric range 


and opposite it a hand with the fingers extended 


and a number printed at the tip of each finger. 
The advertisement was captioned: 


FIVE BIG REASONS. 


Count on the fingers of your hand the advantages 
of the Electric Range as a household helper: 

1. It is clean. You don't have to fuss with sooty. 
dirty coal. 

2. It is prompt. Your fuel is always ready at a 
moment's notice. i 
3. It is cool. It does not heat up your kitchen. 

4. It is controliable. The heat can be regulated 

so exactly that perfect cooking can be insured. 


fod 


ö. It is economical. With the present price of 
coal, you will find that electric current is cheaper. 


SEATTLE LIGHTING CO. 


The Ernst Co., Seattle, goes after business en- 
thusiastically. It has a special service truck. 
painted white, with trimmings of blue, decorated 
with a flock of bluebirds. This the company 
uses in delivering its electric merchandise and in 
making quick runs when repairs of any kind are 
needed. The advertisements in the paper read: 
“Send for the Bluebird Flier when anything goes 
wrong with your electric service.” The company 
is a thorough believer in window displays and 
employs a man whose entire time is devoted to the 
arranging of these displays. 

“It is my firm conviction,” said A. G. Hein- 
miller, the manager, “that the selling power of 
merchandise is increased fully 100% as soon as 
it is displayed in the window. We never feature 
but one line at a time, in order not to confuse 
the mind, but every window is changed twice and 
sometimes three times a week. For this reason 
the arrangement is always simple, with har- 
monious backgrounds, and just a few objects in 
order that the good points of each may be seen. 
Take, for example, our display of electric irons. 
The background is of dove gray, with several 
throws of olive-green velvet. In the midst is an 


Demonstration Rooms in Store of Seattle Lighting Co. 
Seattle, Wash. 
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electric lamp, with art shade. Half a dozen elec- 
tric flatirons of the modern type are shown, as 
well as an antique—one of the first electric irons 
made. 

“We always use a card or two, as a window 
without them is like a dumb salesman. The one 
we use with our display of flatirons read: ‘You 
are sure to find this store the best place to pur- 
chase an electric flatiron, as our stock and assort- 
ment is an extensive one and our prices most 
reasonable.’ 


UsiInc SHow WINDOW FOR DEMONSTRATION 
PURPOSES. 


“The window near the entrance is used solely 
for demonstration purposes. The glass extends 
almost to the level of the street and the floor of 
the window is on the level of the store floor. We 
have found that the average patron will not make 
himself conspicuous by stepping into a window 
to get a closer view of any apparatus in which he 
is interested, but where he does not have to mount 
a platform, will readily come over to examine the 
appliance. The mere fact of seeing several peo- 
ple in the window will induce other passersby to 
come in, and we thus secure an audience to whom 
the demonstrator can talk as well as demonstrate. 

“Each week we demonstrate a different appli- 
ance. Washing machines, ironers, sweepers, 
dishwashers, hair driers and the various electrical 
table conveniences each have their turn. In each 
case the room—for it is a room rather than a 
window—is fitted up with an appropriate back- 
ground and the prospective purchaser is able to 
visualize just how it would look in her own home. 


Window Display of Ernst’s, Seattle, Wash. 


Then, too, it suggests new uses for each appliance 
and calls it to their attention in a striking man- 
ner.” 

That Seattle does not have a monopoly on 
originality and progressiveness, however, is evi- 
denced by the educational home-buying campaign 
carried on by the leading merchants of Puyallup, 
Wash. Two columns in the center of the page 
are taken up with an article headed, “One Is Born 
Every Minute,” detailing some of the experiences 
of customers dealing with mail-order houses. The 
balance of the page is taken up with advertise- 
ments of the principal merchants. One of the 
best of these is that of the Parsons Electrical Co., 
which reads: “Buy at home when you buy for 
the home. Don't let the threatened coal shortage 
catch you unprepared. We suggest the modern 
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way of cooking and heating—the electric range 
and the electric heater.” 

The firm supplements its newspaper advertis- 
ing with crisp window displays, changed fre- 
quently and by means of electric merchandising 
literature furnished by the manufacturers, sent 
periodically to a selected list of prospects. 


CONTRACTOR BELIEVES IN ARTISTIC 
WINDOW DISPLAYS. 


Window Specialist Employed by New Jersey Man 
Installs Esthetic Decorations in Display Win- 
dow at Fortnight Intervals. 


Emil Ammann, electrical contractor in Union 
Hill, N. J., is a firm believer in the value of 
artistic window trimming. The accompanying 
view shows the effect of window magic produced 


This Class of Window Trim Expensive But Effective 
Advertising. 


by a firm of window-trim specialists with whom 
Mr. Ammann has contracted to supply trims and 
accessories for various displays and to change the 
display every two weeks throughout the year. 

“Many electrical contractors and dealers would 
be surprised to know what this costs,” said Mr. 
Ammann, “but it pays. I know it pays for I go 
over my books every month and they tell the 
story.’ The effect of such a display upon the ob- 
server is intended to impress the beauty and 
sense of luxury obtained by the employment of 
electric lighting installed by competent elec- 
tricians. 


NEWSPAPER ADVERTISING AID TO 
MERCHANDISING. 


“Contractor-dealers are not doing the amount 
of newspaper advertising they are capable of, and 
the public will never be well served until the’ con- 
tractor-dealer does his part in telling the public 
how well he can serve it,” says Ainslie A. Gray, 
advertising counsel for the National Electrical 
Supply Jobbers’ Association. Where conditions 
are such that it is impossible for the contractor- 


-dealer to maintain space in the newspapers for 


his individual advertisement, Mr. Gray advises 
that collective advertisements, participated in by 
a number of contractor-dealers in the same com- 
munity, is the next best plan. 
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QUESTIONS AND ANSWERS 


All Readers Are Invited to Submit Contributions on Electrical Matters to This Department—Answers Should 
Be Sent Within Eight Days of Date of Publication of Question—Payment Will Be 
Made for All Answers Published 


Questions. 


No. 51uU.—ApbvisaBILity OF HOLDING SALES OF ELEC- 
TRICAL Goops.—I have been endeavoring to learn from 
various sources, including jobbers, dealers, etc., the ad- 
vantages to be gained by and the difficulties met with 
in conducting a sale or sales of electrical goods. Other 
merchants have sales for the purpose of raising money, 
reducing stock, and cultivating new customers, and I 
want to find out if the electrical dealer can benefit by 
following their example. Will dealers or others in 
touch with the situation give their views on the sub- 
ject?—W. R. B. Phoenix, Ariz. 


No. 514.—ILLUMINATION OF A MACHINE SHoP.— 
What is the best method to employ, and what intensity 
in foot-candles should be used, in lighting a fairly large 
machine shop? The shop in question is 50 by 200 ft. 
in size, and has a saw-tooth roof with windows all along 
both sides and the ends. Drill presses, planers, shapers, 
saws, milling machines and other tools all have indi- 
vidual motors so that there are no belts to interfere 
with overhead installation. Should a system of general 
illuminating be installed, or would a mixed system of 
general and local lighting be better or cheaper? What 
special provision should be made for the work benches 
along the sides of the shop? If general illumination is 
best, what intensity should be used, and what size lamps 
would give the best results?—N. S. T., Detroit. 


No. 515. —PRECAUTIONS TAKEN IN GROUNDING LINES 
AND Buses.—What precautions are taken to guard 
against errors in making ground connections in power 
houses to high-tension cables and buses? Mistakes 
that have been costly in both life and property have 
heen made, and it is believed that a free discussion of 
present common practice will be of much benefit. What 
bus- and line-clip arrangements are used? What locks 
and hold cards are used? Is it common practice to 
check connections twice or to have two different men 
check the connections? Are definite steps taken to see 
that the ground is maintained even though a mistake 
has been made?—A. L. T., New York City. 


No. 516.—WINDING FOR THREE-PHASE Motor.—I have 
a four-pole, 220-volt, three-phase induction motor rated 
at 0.5 hp. and rewound with 24 coils in 24 slots. The 
coils are arranged and connected as a lap winding. The 
motor which was made by the General Electric Co., 
Schenectady, N. Y., has a squirrel-cage rotor. The coils 
are connected in one Y circuit, there being two coils per 
group with 109 turns of No. 20 double-cotton-covered 
wire per group. The winding pitch is from 1 to 6. 

Will someone draw a diagram illustrating the direc- 
tion of current flow in the windings described above? 
Considerable trouble is being experienced with heating. 
It is believed that some of the coils are bucking each 
other. The full-pitch winding of this motor would be 
from 1 to 7.—R. J. B., Racine, Wis. 


Answers. 


No. 504.—CoNTROLLING Motor From Two LocarTIONs. 
—I have a 5-hp. induction motor which is started from 
half-taps on a three-phase transformer bank by means 
of a three-pole, double-throw switch. Will someone 
please show how such a motor can be started and 


stopped from two different locations?’—N. W. C., ° 


Denver, Colo. 


Answer.—The accompanying sketch shows the 
control of a three-phase motor from two loca- 
tions. To stop the motor by one switch when it 
was running from the other would require a sys- 
tem of relays and would invo!'ve considerable 
expense, if half-taps are used in starting. If the 


half-taps are omitted, and the three-pole double- 
throw switches replaced by two starting compen- 
sators with no-voltage releases, great flexibility in 
operating is obtained. The accompanying sketch 
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Diagram of Connections for Remote Control of Motor 
From Twa Points. 


shows the connections of this arrangement. It 
is to be noted that the circuit of either no-voltage 
coil may be broken at the remote switch.—W. 
H. K., Evanston, Ill. 


No. -508.—BURNED LAMINATIONS IN MOTOR ARMATURE. 
—I have a 5-hp., 1200-r.p.m., 220-volt, d-c. motor the 
armature of which has been burned out by severe 
grounding of several coils. This grounding fused to- 
gether the laminations in sections about 0.5 in. square 
in four different places. These spots are in different 
slots and each one affects a different set of laminations. 
Will it be safe to file out the slots to a smooth finish 
and rewind the armature, or should I secure new lami- 
nations and replace those that have been welded to- 
gether ?—A. L. S., Topeka, Kan. 


Answer.—Unless the laminations of an arma- 
ture core are insulated from each other with thin 
shellac or some other insulating medium much 


loss is experienced through eddy currents. Re- 


garding the armature core in question, the writer 
would not deem it necessary to reconstruct the 
core as the burned areas are not sufficiently large 
to do any material harm. If the roughened spots 
are smoothed out with a file the armature can be 
rewound and produce the same results as before 
grounding occurred.—W. F. P., Atlantic, Mass. 


Answer.—lIf the fused spots do not penetrate 
too deeply it will be safe to file out the slots with 
a smooth file, afterward using a needle-pointed 
tool to remove the edges of the laminations that 
have been turned over in filing. In rewinding 
extra insulation will have to be used to make up 
for the material filed away. Should the burns 
penetrate too deeply it would be safer to replace 
the damaged laminations.—J. S., Cumberland, 
B.C. 


No. 509.—CoNNECTING SINGLE TRANSFORMER IN A 
TuHREE-PHAsSE BANK.—I have three single-phase, 5-kv-a. 
Westinghouse transformers, rated at 2200 to 220 and 
110 volts, and want to know if I can use them connected 
together on a three-phase circuit and get 220 and 110 
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volts on the secondary side. If so, will someone please 
explain how to connect them and make a simple diagram 
for a guide?>—R. L. G., Reynolda, N. C. 
Answer.—There are several ways of connec- 
ting the transformers in a three-phase circuit, but 
the simplest way is the delta connection. The 
transformers are placed side by side, connecting 
one primary terminal of the first transformer to 
the adjacent terminal of the second, the other 
terminal of the second to the adjacent terminal 
of the third, and the remaining terminal of the 
third to the remaining one of the first, thus 
making a complete circuit. Each one of the joints 


LLOOV -—— 
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Diagram of Deita-Deita Transformer Connection. 


should then be connected to one of the supply 
mains. In the same way the secondary terminals 
should be connected to the secondary lines. These 
transformers are made with the secondary coils 
in two parts and having four taps. If the first 
and second taps and the third and fourth taps are 
connected in pairs, and each pair used as a main, 
the coils are in parallel and the transformer will 
give 110 volts. If the second and third taps are 
connected together, and the first and fourth taps 
used as mains, the coils are in series and the 
transformer will give 220 volts. The accompany- 
ing diagram shows the connections—J. O. P. 
Larkin, Kan. 


No. 511.—TRANSFORMER OPERATED AT HIGHER FRE- 
guENcy.—I have a 10-kw. transformer rated at 2200 
to 220 volts and 25 cycles. I would like to use this 
transformer on a 60-cycle line, but am afraid it will 
overheat or possibly burn out as soon as it is con- 
nected up. Will someone kindly advise me as to what 
would happen if such a transformer were connected 
to a 60-cycle line? How much load will it carry with- 
out overheating? What capacity fuses should I use 
on the high-tension side to protect the transformer? 
This is an ordinary oil-cooled outdoor transformer 
with four primary and four secondary terminals.—F. 
H. B., St. Louis, Mo. | 

Answer.—There is no cause for apprehension 
in connecting this transformer to a 60-cycle line 
if not more than the normal 10-kw. load is taken 
. out of it. From the transformer equation K = 
(E X 10°)/(4.44 X N X f) where K is magnetic 
flux, E the voltage, N number of turns and f the 
frequency, it can readily be seen that the mag- 
netic flux is in inverse proportion to the fre- 
quency so that the transformer would run with 
a considerably reduced magnetic saturation if 
connected simply to a 60-cycle line with the same 
voltage. As there’ are four terminals to each 
side it is, perhaps, possible to reconnect the high- 
tension coils in parallel if they are now in series. 
This would give a flux that is about 16% lower 
for 6o cycles than for 25 cycles, which is as it 
should be. The low-tension coils must then also 
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be connected in parallel if they have been 
in series before. This would again give the same 
low-tension voltage as before. If, however, the 
coils have already been in parallel, or if one side 
has been in series and the other in parallel, they 
cannot be changed, and the transformer has to be 
run as it is on the new 60-cycle line. Of course, 
the regulation of this transformer will not be 
as good when operated on 60 cycles as when op- 
erated on 25 cycles. It would, however, be a 
little better with the reconnected coils than with 
the coils as they are at present. The inductive 
drop is higher with 60 cycles than with 25; there- 
fore, the voltage drop from no load to full load 
will be greater for the 60 cycles, especially if a 
reconnection of the coils is not possible or is not 
desired. — 7 

Fuses for the protection of the transformer can 
remain as before if the load is not increased. 
The heating of the transformer with the recon- 
nected coils would be approximately the same as 
it is now; 1f not reconnected, however, the tem- 
perature rise will be less than it was.—M. H.. 
Pittsburgh, Pa. 


Answer—The 25-cycle transformer in ques- 
tion will not heat as much when operated on a 
6o-cycle frequency as it would on a 25-cycle fre- 
quency. It will be safe to carry the full rating 
of the transformer. It is advisable to fuse with 
a 5 to 7-ampere fuse, preferably using fuses of 
S-ampere rating if the transformer will not be 
overloaded.—V. H., Springfield, Il. 


No. 513.—LeapiING AND LAGGING (CURRENT 1N 
Syncuronous Motor—In the Nov. 13 issue of 
ELeEcTRICAL Review A. S. L. said, in answer to question 
No. 495, “These facts are so well known that proof is 
not necessary, though simple physical nonmathematica) 
proof is easily possible.” I have studied the answers 
given to question No. 495, but am not sure that I fully 
understand the action of a synchronous motor as a 
condenser yet. Will A. S. L., or someone else, explain 
more fully the points referred to in the above quota- 
tion?—S. B. H., Portland, Ore. 


Answer.—A condenser—static or otherwise— 
when connected to an a-c. system draws a leading 
current and, therefore, tends to neutralize any 
lagging current that exists in the system and 
thereby improve the low power-factor. A syn- 
chronous motor can if desired be operated with 
its armature current in phase with the applied 
electromotive force by proper adjustment of its 
field current. If the field current is increased 
with the load of the motor and the applied voltage 
remains unchanged the motor will draw a lead- 
ing current from the line. 

This leading current may be segregated into 
two components: First, an energy component 
whose function is to drive a mechanical load and 
to supply the losses of the motor, and second, a 
magnetizing current, i. e., a current which tends 
to magnetize the generator fields. This is the so- 


called ‘“‘wattless leading component” or “con- 


denser effect.” The condenser effect, or wattless 
leading component, of the synchronous-motor 
current may be used to compensate for or to 
neutralize an equal amount of inductive effect, or 
wattless lagging component, on the system caused 
by induction motors, transformers, etc., and 
thereby improve the power-factor of the whole 
system.—L. G. S., Brooklyn, N.Y; 
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NEW APPLIANCES 


Newly Developed and Improved Electrical and Mechanical Apparatus, Appliances, and Devices 


Visual Indicator and Socket Ex- 
tension for Appliances. 


An indicator which tells at a glance 
whether the current is “on” or “off” 
when devices such as electric flat irons, 
cooking equipment, percolators, water 
heaters, shaving mugs, glue pots and 


Combination Socket Extension and Indi- 
cating Device. 


other appliances which use from 300 to 
700 watts are connected to the lighting 
circuit has been placed on the market 
by the Bergman Co., 5428 Fulton street, 
Chicago. 

The device can also be used as a 
socket extension where it is difficult to 
insert the plug into a socket which is 
covered by a narrow shade, or when it 
is necessary to attach a large lamp to 
a socket which is covered by a small 
narrow shade. 

The indicator consists of a solenoid- 
type electromagnet set in the upper end 
of the tube and connected in series with 
the appliance and the line. A small 
armature with a pointer attached on 
the lower end is placed in the solenoid. 
When the electromagnet is energized, 
the armature is attracted upward until 
the pointer reaches its position opposite 
the word “ON.” When the current is 
opened the armature falls and the 
pointer falls to position marked “OFF.” 
The indicator is inserted into an ordi- 
nary lighting socket, and has an outlet 
at the lower end for attaching the cord 
from an electrical appliance. 


“Wink-a-Lites” Flasher Plug. 


A flasher plug. particularly suitable 
for service in connection with Christ- 
mas-tree lighting, is being placed on 
the market by the Betts & Petts Corp., 
New York City. As a window decora- 


Now Being Placed on the Market 


tion, an arrangement of two or three 
of these sets on the same tree or on 
different trees produces a particularly 
pleasing effect. As a home attraction 
1x: should also prove a good novelty at 
Christmas time. 


Two-Speed Ironing Machine with 
Ruffle Attachment. 


The new “Thor” electric ironer is de- 
scribed by the manufacture, Hurley Ma- 
chine Co., Chicago, as representing an 
entirely new mechanical departure in 
home labor-saving appliances. This new 
ironer removes much of the work from 
ironing, for the operation of the ironer 
itself 1s automatic. 

A small lever conveniently placed on 
the feed board throws the shoe into 
gear with the motor, and the shoe 
moves smoothly into one of three open 
positions, or into the closed position, as 
the operator may desire. Two buttons 
placed on the control lever are shifted 
up and down according to the position 
into which the shoe is to be moved. The 
operation is extremely simple and re- 
quires no more effort than turning an 
electric switch. The operator is thus 
relieved of the exertion and time re- 
quired in operating the shoe by hand or 
foot pressure, and the hands are left 
free to guide the pieces being ironed. 
This complete control of all operations 
enables: the woman to iron when sitting 
as easily as when standing. and without 
the necessity of getting up for any of 
the operations. 

For the further convenience of the 
operator the roll is given two speeds, 
one a standard speed of & ft. per min. 
for heavy pieces, and the other of 12.9 
ft. per min. for handkerchiefs, towels, 
and other light pieces. Another feature 
of equal importance from a mechanical 
standpoint is the direct shaft drive 


Electric lIroner for Household Use. 


which eliminates all belts and pulleys. 
All gears are inclosed and run in a 
lubricant, and no oiling is necessary. 
The supporting arm at the left end of 
the roll is built so as to permit easy 
Irenimg of not only collar and cuffs, buf 
also rutes and pleats. The demount- 


able frame is built on the three-point- 
suspension principle. This is to insure 
an even pressure of the shoe against the 
roll, though the floor upon which the 
machine rests is uneven. Large swivel 
casters permit the ironer to be easily 
moved. 


Automatic Safety Valve for Oil- 
Filled Transformers. 


Danger of explosion in transformers, 
although remote, does ałways exist, and 
a safety valve that will relieve the pres- 
sure is of use in connection with oil- 
The 


filled transformers. Pittsburgh 


Safety Valve for Oll-Filled Transformers. 


Transformer Co., Pittsburgh, Pa.. has 
developed the safety valve here shown, 


which is simple in both design and 
operation. 
The passage formed by the safety 


valve has no turns or angles, but is a 
direct, straight, vertical outlet. The - 
safety valve is automatic and self clos- 
ing, and after it has operated and re- 


lieved the pressure it will immediately 


reset -and thus prevent rain or ‘snow 
from entering the transformer. On the 
Pittsburgh safety valve the spring can 
be readily adjusted to any pressure de- 
sired and this spring, always being sub- 
merged in the transformer oil, cannot 
rust or deteriorate in any way. 


Sectionalized Driving Equip- 
ment for Paper Mills. 


A new type of sectionalized motor 
drive for paper machines, which pos- 
sesses many interesting features, has 
recently been developed by the Gen- 
eral Electric Co., Schnectady, N. Y. 
The first equipment has just been put 
into operation at the mill of the Crown 
Williamette Paper Co., West Lynn. 
Oregon. Electrical operation of paper 
machines during the past has been prac- 
tically confined to the use of a single 
unit either belted or direct-connected to 
the variable-speed line shaft. Speed 
variation was obtained by a combina- 
tion of field and voltage manipulation 
on the motor which was driven from a 
generator either belted or direct-con- 
nected to the steam engine driving the 
constant-speed shaft. Sectionalized 
drive has not been used, possibly be- 
cause the trade has not demanded tt. 
The speeds at which paper machines 
have been run hitherto have not made 
such drive necessary. The sectionalized 
drive was developed to meet the de- 
mand for high speed_on the large paper 
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machines, and it is not expected that 
the single-motor type of drive will be 
entirely supplanted where operating 
conditions make it good engineering to 
use the older type of electric drive. 

The demand for high-speed: paper 
machines, and the diffculty of using a 
mechanical drive, have focused atten- 
tion on the sectionalized drive and made 
it practically necessary to meet the de- 
mands of the trade. Other features 
which favor the sectionalized drive are 
the elimination of the line shafts and 
belting and the saving of space. It is 
particularly adaptable to mills 
the paper machine is on the floor, and 
although such a drive will eliminate the 
necessity for a basement in the mill 
this is not considered an advantage by 
all paper manufacturers. 

There are several types of section- 
alized drive on the market, all of which, 
with the exception of the General Elec- 


tric drive, have some form of speed 
governor which caanot act until a 
change in speed has actually taken 


place; in other words, something must 
happen before it can be corrected, and 
there is a possibility of breaking the 
sheet before the governor functions. 
The new sectionalized drive is en- 
tirely different since it prevents a 
change in speed from taking place, and 
consequently it does not have to correct 
a change. This drive consists of a 
separate unit for each section of the 
paper machine. Each unit consists of a 
d-c. motor and a synchronous motor of 
about 20% of the capacity of the d-c. 
motor, the synchronous motor being 
driven from the d-c. motor through a 
gear reduction and a set of cones which 
permit of a total range in speed of 12%. 
The motors and cones are mounted on 
a common base and are direct-connect- 
ed to the section of the paper machine. 
All of the motor units are driven 
from a single generator on which the 
voltages are varied by means of ñeld 
control to obtain a variation in speed on 
the paper machine. For ranges in speed 
not exceeding six to one feld control on 
the motors is not necessary, but be- 
yond this range a combination of volt- 
age and held control is necessary to in- 
sure a good speed regulation. All d-c. 


units are operated in multiple from the 
generator bus, and all synchronous mo- 
All 
and 


tors are-connected to a dead bus. 
d-c. and synchronous-motor tields 


where ` 
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the generator held are connected to the 
exciter bus which is of sufficient ca- 
pacity to excite all machines. 

Each d-c. motor has a drum con- 
troller and rheostat in its circuit for 
individual starting, the last point of 
this controller being in the auxiliary 
circuit of the contactor which connects 
the synchronous motor to the dead bus. 
The actual closing of this contactor is 
by means of a push button, but it can 
only be done when the controller is on 
the last point. 

The control of this equipment is very 
simple and similar to the standard 
paper-machine drive of the past. The 
auxiliary control panel which controls 
the speed of the entire paper machine 
as a unit consists of a small panel on 
which 1s mounted a speed indicator, a 
9-in. rheostat hand wheel and a push- 
button station for starting and stopping. 
In addition to this control equipment 
there is a small indicating panel for 
each section. 

When starting the paper machine as 
a unit the drum controllers in the d-c. 
motor circuits should all be on the last 
point with the synchronous motors con- 
nected to the dead bus. The starting 
button on the auxiliary control panel will 
close the line contactor on the motor- 
generator panel and apply a low voltage 
to all the d-c. motors, turning them over 
at a slow speed. The = synchronous 
motors, being geared and: belted to the 
d-c. motors, will also turn over with 
them and, since they are all connected 
to the same hus, they will start up in 
synchronism, 

To bring the machine up to speed the 
generator ‘eld is strengthened by turn- 
ing the hand wheel on the auxiliary 
control panel. To make paper success- 
fully the relative speed of the various 
sections must not change—the motors 
must be synchronized and free from 
any individual change in speed. This is 
the function of the synchronous motors, 
and within their capacity they will ab- 
solutely hold the d-c. motors in step. 
The speeds of the different sections of 
the paper machine are not all the same 
as there is a slight increase from the 
wet end to the dry end, and this differ- 
ence may vary slightly for different 
grades of paper and under different op- 
erating conditions. This variation is 
called “draw” and is taken care of by 
shifting the belt on the cones, a pro- 


Synchronous and D-C. Motors Connected Together for Paper-Mil. Drive. 


' the synchronous machine. 
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cedure which can only change the speed 
of the d-c. motor since the synchronous- 
motor speed is fixed. 

Under actual operation any change in 
the load on a particular section, caused 
by changing the weights or otherwise 


Panel for Paper Ma- 


chine. 


Control 


Secticnal 


altering conditions, will be absorbed by 
If the load 
increases it will act as a motor to aid 
the d-c. motor on that particular sec- 
tion, and will draw its power from the 
remaining synchronous machines which 
will immediately act as generators and 
distribute the load over the entire 
machine drive. If the load decreases 
it will act as a generator and supply 
power to the remaining synchronous 
machines which then act as motors. 
Any change in load on any section is 
therefore distributed over the whole 
motor equipment and may change the 
speed of the paper machine as a whole, 
but cannot cause any change in the 
relative speeds of the various sections. 

So long as any synchronous machine 
operates within its capacity, either as a 
motor or as a generator, it will not be 
necessary to make anv adjustments, but 
if the indicating wattmeter in the syn- 
chronous machine circuit shows too 
much power it may be easily brought 
back to zero by turning the rheostat in 
the field of the d-c. motor in the proper 
direction. 

This equipment is what is termed 
hand-control equipment, but the term 
applies to the sectional panels and not 
to the main control panel since all ad- 
adjustments of power and transfer of 
energy between the d-c. motors and 
their corresponding synchronous motors 
is accomplished by hand. It is not con- 
sidered essential to make this adjust- 
ment automatic, as the indicating watt- 
meter in the synchronous-motor circuit 
plainly shows whether the synchronous 
motor is acting as a motor or a genera- 
tor and how much power it is deliver- 
ing. As long as it is operating within 
the prescribed limits no adjustments are 
necessary. However, the automatic fea- 
ture is readily obtainable by the addi- 
tion of a motor-operated field rheostat 
for the d-c. motor, this rheostate being 
actuated by a contact-making wattmeter 
in the synchronous-motor line. This 
consists of an inclosing case containing 


the motor-operated rheostat, a con- 
tact-making wattmeter and the relay 
for operating the rheostat motor. The 


so-called automatic control has all of 
the features of the hand control if it 
is desirable to operate it as such for 
any reason. 
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LATEST APPROVED APPLIANCES 


Approved by Underwriters’ Laboratories, Following Examination and Tests Conducted Under the 
Standards of the National Electrical Code 


Attachment Plugs, Fuseless.—Cut- 
ler-Hammer Manufacturing Co., Mil- 
waukee. Listed Oct. 13, 1920. 

“C-H” fuseless attachment plugs; 
660 watts, 250 volts; body only; cat- 
slog No. 7780; cord connector, cata- 
log No. 7850. 


Cigar Lighter—The Duralectric 
Corp., Main and 4th streets, James- 
town, N. Y. Listed Nov. 12, 1920. 

“Duralectric” cigar lighter, having 
a heating element connected to the 
low-voltage secondary of a transform- 
er; 110 volts a-c., 60 cycles, 40 and 20 
watts. 


Conduit Boxes.—Appleton Electric 
Zo., 212 North Jefferson street, Chi- 
cago. Listed Oct. 14, 1920. 

ressed-steel conduit-box covers 
with swivel-fixture attachment for %- 
in. conduit, catalog No. 8435; watt- 
meter connection boxes, 0-30 amperes, 
Types PRA, PRB, MTA, MTC, MTL, 
MTR and MTT. 


Conduit Boxes.—Cameron Overbagh 
Co., 221 West Randolph street, Chi- 
tago. Listed Oct. 19, 1920. 

Catalog Nos. 307, 405-07; also with 
steel covers, with or without bush- 
ings. 


Conduit Boxes.—Clemence Broth- 
ers, 164 Linden avenue, Irvington, N. 
J. Listed Oct. 12, 1920. 

Sterling “J-M.” castiron boxes for 
Coons cables and flexible steel con- 
uits. 


Conduit Boxes.—Sprague Electric 
Works of General Electric Co., 527 
West 34th street, New York City. 
Listed Oct. 19, 1920. 

Pressed-steel conduit boxes for use 
with rigid conduit, flexible-steel con- 
duit or armored cable; catalog Nos. 
14241, 34461 and 48241. 


Conduit Boxes, Fittings.—Camcron 
Overbagh Co., 221 West Randolph 
street, Chicago. Listed Oct. 19, 1920. 

Covers for conduit boxes; catalog 
Nos. 312-15, 321-25 and 421-21. 


Current Taps.—H. T. Paiste Co., 
32nd and Arch streets, Philadelphia. 
Listed Nov. 5, 1920. 

“Paiste” current taps, multiple type; 
keyless, 660 watts, 250 volts; catalog 
Nos. 1410-11 and 1460-61. 


Cutout Bases, Cartridge-Fuse.—E. 
H. Freeman Electric Co., Trenton, 
N. J. Listed Nov. 5, 1920. 

‘Freeman” cartridge-fuse 
bases; 0-60 amperes, 600 volts; 
log Nos. 460 and 461. 


cutout 
cata- 


Cutout Bases, Plug-Fuse.—Gordon 
Electric Manufacturing Co., Water- 
ville, Conn. Listed Nov. 5, 1920. 

“Gordon” plug-fuse cutout bases: 
0-30 amperes, 125 volts; catalog Nos. 
2165, 2199, 2587 and 2965. 


Fixture Fittings.—Electrical Deal- 
ers’ Supply House, 162 WestRandolph 
street, Chicago. Listed Oct. 12, 1920. 

Insulating supports for chain fix- 
tures consisting of heavy fiber tube 
having chain terminal link or threaded 


connections for attachment to standard 


fixture parts; catalog Nos. 110 and 


112 


Fixtures.—Erickson Electric Co., 6 
Portland street, Boston. Listed Nov. 
19, 1920. 

Show window and showcase types; 
catalog Nos. 1-3, 9 and 10. 


Fuses, Renewable Cartridge— Pierce 
Fuse Corp., 752 Main street, Buffalo, 
N. Y. Listed Oct. 29, 1920. 

“Pierce” cartridge-inclosed fuses; 
61-600 amperes, 250 volts. 


Heating Appliances.—Landis Ma- 
chine Co., 1515-27 North 25th street, 
St. Louis. Listed Nov. 9, 1920. 

“Landis” electrically heated shoe- 
stitching machine; 184 watts, 110-220 
volts; catalog No. 12. 


Outlet Bushings.—Nicholson Elec- 
tric Fittings Co., Wilkes-Barre, Pa. 
Listed Nov. 5, 1920. 

Malleable-iron connector bushings 
for connecting armored cable or flex- 
ible conduit outlets; marked “N.” 


Outlet Plates —Cameron Overbagh 
Co., 221 West Randolph street, Chi- 
cago. Listed Oct. 19, 1920. 

Catalog Nos. 400-04. 


Picture Machine Appliances, Arc 
Regulator.—E. E. Fulton Co., 3208 
Carroll avenue, Chicago. Listed Nov. 
19, 1920. 

Arc controller consisting of a motor 
with switch and fuse, to be connected 
across carbons of hand-feed arc lamp, 
and a centrifugal device direct-con- 
nected to the motor, which operates 
through a rod extending to lamp, to 
feed carbons after arc has been started 
by hand; “Fulco Speedco,” Type S; 
1-12 hp., 110 volts. 


Plate Warmers.— Prometheus Elec- 
tric Co., 511 West 42nd street, New 
York City. Listed Nov. 19, 1920. 

Standard when installed to provide 
ventilation and heat insulation accept- 
able to inspection department having 
jurisdiction; 3400 watts or less, 125- 
250 volts. 


Raceway Fittings.—H. T. Paiste Co., 
32nd and Arch streets, Philadelphia. 
Listed Nov. 5, 1920. 

Fittings for use with 
metal raceways; 
ing “Taplets” 
No. 4075. 


“National” 
adapter for mount- 
base devices; catalog 


Receptacles, Medium Base.—Cutler- 
Hammer Manufacturing Co., Milwau- 
kee. Listed Oct. 13, 1920. 

“C-H.” metal shell medium-base re- 
ceptacles; keyless, catalog Nos. 7592 


and 7593; push-button, 660 watts, 250 
volts; catalog No. 7591. 


Receptacles, Medium Base.—E. H. 
Freeman Electric Co., Trenton, N. J. 
Listed Oct. 26, 1920. 

Porcelain shell medium base recep- 
tacles; key, catalog Nos. 501B, 502B, 


503B, B, 509B, 561B, 562B, 563B, 
568B, 569B, 581B, 582B, 583B, 588B, 
589B, 601B, 602B, 603B, 608B, 609B: 
keyless, catalog Nos. 521B, 522B, 


523B, 528B and 529B. 


Sockets, Medium Base.—E. H. Free- 
man Electric Co., Trenton, N. J. List- 
ed Oct. 26, 1920. 


“Freeman” orcelain shell; key, 
catalog Nos. 501C, 502C. 504C, 505C. 
561C, 562C, 564C, 565C. 581C, 582C. 


584C, 585C, 601C, 602C, 604C and 
605C; keyless, catalog Nos. 521C, 522C. 
524C and 525C. 


Switches, Surface.—Bryant Electric 
Co., Bridgeport, Conn. Listed Sept. 


28, 1920. 
“Bryant” or “Perkins” surface 
switches; series multiple, 10 amperes, 


250 volts and 20 amperes, 125 volts; 
catalog No. 2800 


Switches, Inclosed. — Wadsworth 
Electric Manufacturing Co., Coving- 
ton, Ky. Listed Aug. 24, 1920. 

“S S” standard 2- or 3-pole com- 
bination cutout switches inclosed in 
metal case and provided with handle 
for manual operation without opening 
case; catalog Nos. 202, 203, 252, 253 


and 2533 


Switches, Pendant.—General Elec- 
tric Co., Schenectady, N. Y. Listed 
Sept. 21, 1920. 

“G E.” single-pole pendent 

push, catalog No. GE1301. 


Switches, Push and Rotary Flush.— 
General Electric Co., Schenectady, N 
Y. Listed Oct. 1, 1920. 

Miniature push and rotary flush 
ee single-pole, catalog No. GE- 


switches; 


Switch Boxes—Renim Specialty 
Co., 110 K street, South Boston 27, 
Mass. Listed Oct. 4, 1920. 

“Renim” castiron single and gang- 
type boxes for mounting switches and 
attachment pe receptacles; armored 
cable and xible conduit patterns: 
eros Nos. 21SX-24SX and 41SX- 


Wire Connectors.—R. A. Macbeth. 
1424 Girard street, Los Angeles, Cal 
Listed Oct. 8, 1920. 

“Star;” solderless splicing device 
consisting of grooved brass piece and 
brass clamping screw and washers for 
tightening on conductors; for use in 
joining wires No. 12 B. & S. page or 
smaller, where such joints are acces- 
sible for inspection at all times. (The 
joints must be installed as required 
for soldered joints.) 


December 25, 1920. 
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ACTIVITIES IN THE TRADE 


Business Developments, Sales Agencies, Trade Literature and Miscellaneous Items Concerning 
Electrical Manufacturers and Allied Business Interests 


Harlan Electric & Machine Co., 
Harlan, Ky., has changed its name to 
the Cumberland Machine Works. 


Edison Lamp Works of General 
Electric Co., Harrison, N. J., plans to 
erect a four-story addition to its 
plant, 80 by 200 ft. 


P. & M. Co., 80 East Jackson boule- 
vard, Chicago, manufacturer of elec- 
tric arresters, etc., has increased its 
gapital stock from $100,000 to $500,- 


Line Material Co., South Milwau- 
kee, Wis., manufacturer of telegraph 
and telephone transmission supplies, 
recently sustained a loss of $50,000 to 
its assembling plant. 


Louisville Electric Manufacturing 
Co., 660 South Second street, Louis- 
ville, Ky., manufacturer of electrical 
machinery, plans to erect a one-story 
building, 60 by 150 ft. 


Chattanooga Armature Works, 
Chattanooga, Tenn., manufacturer of 
coils and commutators, etc., is distrib- 
uting to the electrical trade an at- 
tractive calendar for 1921. 


°C. H. Leppert, Spruce and Asylum 
streets, Harttord, Conn., manufacturer 
of motors and parts, plans to erect a 
two-story plant, 41 by 65 ft., on Wal- 
nut street, at an estimated cost of 

Metal & Thermit Corp., 120 Broad- 
way, New York City, has established 
a branch office at 141 Milk street, Bos- 
ton, in charge of Robert L. Browne, 
New England district manager of th 
company. 

Gold Seal Battery Co., Green Bay, 
Wis., is erecting a one-story building, 
40 by 150 ft., at McDonald and James 
streets for the manufacture of bat- 
teries. The officers of the company 
are: President, E. J. Balza; vice- 
president, James D. Saley; secretary- 
treasurer, F. J. Mongin. 

M. B. Austin Co., Chicago, manu- 
facturer and distributor of the “Aus- 
tin” line of conduit fittings, wiring 
devices, etc., recently moved to its 
new building at 108-116 South Des- 
plaines street, about a block and a 
half from its old location at Jackson 
boulevard and Desplaines street. The 
new offices and warerooms are com- 
modious and fitted up with modern 
conveniences to facilitate the service 
of the company. 
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Ideal Electric & Manufacturing Co., 
Mansfeld, O., plans to erect a two- 
story plant and office building at an 
estimated cost of $40,000. 


Bowen & Bartlett Co., 1201 South 
Sharp street, Baltimore, manufacturer 
of washing machines, has increased its 
capital to $200,000 for proposed ex- 
tension of its manufacturing facili- 
ties. 


Broad Manufacturing & Supply Co., 
Commonwealth building, Philadelphia, 
will engage in the manufacture of èlec- 
trical and other equipment soon after 
Jan. 1. Frank A. Moorshead is inter- 
ested in the enterprise. 


Crown Electric Co., 164 North Gay 
street, Baltimore, manufacturer of 
electrical specialties, «has purchased 
some property on High street for the 
construction of a building. George W. 
W. Wilkinson heads the company. 


~ New Famous Chandelier Co., 1319 
North American building, Philadel- 
phia, plans to manufacture electric 
lighting fixtures and attachments 
within the near future. A. S. Ash- 
bridge, Jr., is interested in the com- 
pany. 

American Ironing Machine Co., 168 
North Michigan avenue, Chicago, has 
leased the plant of the Woodstock 
Worsted Knitting Co., Woodstock, 
Ont., and plans to equip the building 
next March, for the manufacture of 
the “Simplex” electric irons. 


Brown-Hunkele Corp., 12 Mechanic 
street, Newark, N. J., manufacturer of 
motors, etc., will handle the sale of 
electrical and other machinery at the 
former plant of the International 
Arms & Fuse Co., Grove street, 
Bloomfield, N. J. This plant was-re- 
cently acquired by the General Mo- 
tors Corp., Detroit, and will be occu- 
pied by a number of its subsidiary or- 
ganizations. 


Crystal Washing Machine Division, 
Pao Industries, Inc., with execu- 
tive ofhces at Port Chester, N. Y., has 
announced the appointment of Robert 
D. Maxwell as district manager for the 
Middle West, with headquarters at 
Chicago. He was formerly connected 
with the Studebaker sales organiza- 
tion of southern California both as 
branch manager and as distributor. 
Coincident with Mr. Maxwells ap- 
pointment by Sales Manager Benja- 
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New Buliding of M. B. Austin Ce., Chicago. 


min O. Willebrands, himself a veteran 
of the motor car industry, comes that 
of Charles Smith as Crystal district 
manager for the South, with head- 
quarters at New Orleans, La. Mr. 
Smith until recently occupied a sim- 
ilar position with the Federal Motor 
Car Co. S. E. Sutherland, formerly 
with the Procter & Gamble Distribut- 
ing Co., becomes Crystal district man- 
ager of the South Central states with 
headquarters at Cincinnati. A fourth 
addition to the Crystal sales organi- 
zation is that of W. C. Sheehan, form- 
erly production manager for the Locke 
Insulator Co., Victor and Lima, N. Y., 
who will be located at Port Chester, 
N. Y. 

Air-Way Electric Appliance Corp., 
Toledo, O., has announced that in or- 
der to take care of its business more 
adequately it has opened a factory 
branch office at 20 East Jackson boule- 
vard, Chicago, in charge of Leon May- 
er, district sales manager. The com- 
pany has appointed the National Elec- 
tric ‘Heating Co., Ltd, 546 Queen 
street, East, Toronto, Ont., as its_ex- 
clusive factory distributor for Can- 
ada. Other appointments include A. L. 
Hixon as district sales manager for 
Michigan and Indiana, and Jay H. 
Maish as district sales manager 4or 
Ohio and Kentucky. ` 


Holt Farm Light Co., Toledo, O., 
recently incorporated with a capital 
of $1,000,000, has taken over the Au- 
tomatic Light Co. of Ludington, 
Mich., manufacturer of the Holt 110- 
volt direct current, without storage 
battery, farm light plant. The officers 
of the Holt company are: President, 
L. W. Holt; vice-president, S. H. 
Humphries; secretary-treasurer, H. K. 
Greenman; directors, A. E. Kowalk, 
Canton, O.; John E. O. Feller, Can- 
ton; W. W. Headings, Bellevue, O.; 
and George H. More, Jr., Fremont, O. 
The plant at Ludington will be con- 
tinued until the company is able to se- 
cure a factory site in Toledo. Ar- 
rangements are being made in Toledo 
for about 50,000 sq. ft. of floor space 
in which to assemble the unit, the va- 
rious component parts being manufac- 
tured at Ludington until it is possible 
to erect the complete unit in Toledo. 
L. W. Holt, president of the company, 
was president of the Automatic Light 
Co., Ludington, and formerly in the 
automobile business. He and Mr. 
Greenman, at one time a distributor 
for this particular farm-lighting plant 
at Minneapolis, purchased the business 
from Scott J. Matthews of Port Clin- 
ton, O., and conducted manufacturing 
operations at Ludington, Mich., where 
it was formerly known as the Alco 
plant, the name later being changed 
to the Holt Power Plant. Mr. Mat- 
thews will be associated with the Holt 
Farfn Light Co. as consulting engi- 
neer, and George E. True, president 
of the American State Bank, Port 
Clinton, will be general counsel for 
the company. . 
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PERSONAL MENTION 


Biographical Sketches and Chronicle of Changes in Business Connections, Promotions and 
Other Personal News of the Industry 


CriFton B. Day has resigned as 
superintendent of the Northampton 
(Mass.) Electric Light Co., which posi- 
tion he has held for the past ten years. 


GEORGE S. JONES, vice-president 
of the Guaranty Trust Co. of New 
York, has been elected a director of the 
Wagner Electric Manufacturing Co. 
ata to succeed the late James 
Bell. 


Joun L. Ganz, Union Electric 
Light & Power Co., St. Louis, spoke on 
the subject of “Advocacy of More 
Complete Electric-Wiring Installations” 
before a recent meeting of the St. Louis 
Electrical Board of Trade. 


W. L. GRIFFITH, advertising man- 
ager of the National X-Ray Reflector 
Co., Chicago, was elected to the board 
of directors, Advertising Men’s Post of 
the American Legion, at the annual elec- 
tion of that organization Dec. 6. 


H. F. BrincKERHOFF, who has 
heen in charge of the Bluefeld and 
Charleston ofhces of the Westinghouse 
Electric & Manufacturing Co., has been 
appointed manager of the supply divi- 
sion of the Philadelphia offce of the 
company. 


H. M. GaNSMAN, formerly man- 
ager of the supply division, Philadel- 
phiæ district ofice of the Westinghouse 
Electric & Manufacturing Co., has re- 
signed to become general manager of 
the H. C. Roberts Electrical Supply Co., 
Philadelphia. 


W. W. NicuHors, Alhs-Chalmers 
Manufacturing Co., addressed the mem- 
bers of the Academy of Political Sci- 
ence at the recent annual meeting of 
that body in New York City, his subject 
being “The Organization of an Ameri- 


can Government Service for Trade 
Promotion and Information.” 
W. G. SCHMAUDER, superinten- 


dent of power of the Texas Power & 
Light Co., Dallas, Tex., has been pro- 
moted to assistant general manager, and 
has been succeeded in the former posi- 
tion by E. T. Keck. Mr. Schmauder is 
chairman of the safety committee of the 
Southwest Geographic Division, Nation- 
al I:lectric Light Association. 

Ropnert L. ELTRINGHAM, elec- 
trical engineer for the State Industrial 
Accident Commission, San Francisco, 
has been appointed executive secretary 
of the California Electrical Co-operative 
Campaign to succeed Capt. H. W. An- 
gus, who resigned recently to accept a 
commission as captain of infantry in the 
United States army. R. L. Smith, held 
representative for the campaien in the 
San Francisco bav district, and who had 
been acting secretary since the departure 
of Captain Angus, has also resigned to 
accept a commission as captain, corps of 
engineers, United States army, and a 
held representative has been added to 
the organization to take his place. Mr. 
Eltringham brings to the California 
Electrical Co-operative Campaign a wide 
experience in matters affecting the elec- 
trical industry and its relations with the 
public. 


J. MAGIDSOHN, for many years in. 


the engineering department of H. M. 


Byllesby & Co., Chicago, has joined the, 


sales force of the bond department. 


THOMAS S. PRENTICE, district 
commercial manager of the South- 
western Bell Telephone Co., Houston, 
Tex.. died recently. He had been con- 
nected with the telephone industry for 
over 2 years. 

WILLIAM STRANAHAN, for- 
merly connected with the San Joaquin 
Light & Power Corp., Fresno, Cal., has 
accepted a position as Fresno county 
representative on the California State 
Irrigation Association Board. 


BENJAMIN P. GEORGE, who was 
elected president of the Electrical Credit 
Association, Central Division, at the 


B. P. George. 


annual convention of that organization 
held in Chicago recently, is treasurer 
of the Beardslee Chandelier Manu fac- 
turing Co., Chicago, with which com- 
pany he has been connected since 1908. 
Ile was elected a director six years ago 
and chosen treasurer in 1916. Mr. 
George has been a member of the execu- 
tive board of the Electrical Credit As- 
sociation for the past six years and has 


been national representative for five 
years. 
STEPHEN Q. Hayes, switch- 


board engineer of the Westinghouse 


Electric & Manufacturing Co., East 
Pittsburgh, Pa., gave illustrated lec- 


tures this week to several colleges in 
the Fast, his itinerary including Drexel 
Institute, Johns Hopkins University, 
Bliss Electrical School, Lehigh Uni- 
versity and Penn State College. The 
object of the lectures was to give engi- 
neering students an idea of operating 
conditions of outdoor substation equip- 
ment for  high-tension transmission 
lines. 


C. SEMLER, of the Oklahoma Gas 
& Electric Co., Drumright, Okla., won 
the November prize offered to employes 
for making the largest number of sales 
of the company’s preferred stock, while 
John Boyles, of the Enid division, won 
the prize for the largest number of 
individual sales. 


FRANK THORNTON, JR, chiet 
engineer of the Westinghouse Electric 
Products Co., has been appointed man- 
ager of the electric heating engineering 
department of the Westinghouse Elec- 
tric & Manufacturing Co., East Pitts- 
burgh, Pa. Mr. Thornton was grad- 
uated from the University of Missouri 
in 1908, and spent a year studying in 
Europe. He jotned the Westinghouse 
company in May, 1909, and after spend- 
ing some time in the graduate students’ 
course became engaged in engineering 
work on electric heating devices. He 
has followed this work continuously. 
broadening his activities from time to 
dime. In 1918 the Westinghouse Elec- 
tric Products Co. was located at Mans- 
field,-O., and in February, 1919, Mr. 
Thornton was appointed chief engineer. 
Tn September, 1920, all of the engineer- 
ing activities in connection with electric 
heating, including both appliances and 
industrial applications, were combined. 
and an engineering department organ- 
ized with Mr. Thornton appointed as 
manager. 


OBITUARY. 


EvwaARp Briccs died Dec. IW at 
his home in Chicago. For many years 
he was connected with the engineering 
department of the H. M. Byllesby & Co. 
organization. Mr. Briggs. who was a 
regimental sergeant major during the 
war, was a prominent member of the 
Byllesby Post of the American Legion. 


BENJAMIN F. Harris died at 
his home in Champaign, IIL, Dec. 19. 
aged 52 years. He formerly owned the 
Urbana & Campaign Railway, Gas & 
Electric Co., but some years ago dis- 
posed of his interests to William B. 
McKinley. Mr. Harris was president of 
the First National Bank of Commerce. 
served on the state council of detense 
during the war and was chairman of 
various committees of the Chamber o! 
Commerce of the United States. 


C. E. Yost died last month in Les 
Angeles, Cal., aged 79 years. He was 
one of the best known of the telephone 
pioneers in the West and for many 
years was president of the North- 
western group of Bell companies. Mr. 
Yost entered the service of the Ne- 
braska Telephone Co. in 1889, becom- 
ing its president two .years later. In 
1298 he was elected president of the 
Towa Telephone Co. and in 1907, when 
the Bell interests in Minnesota, North 
and South Dakota were combined with 
those in Iowa and Nebraska, he became 
rresident of the Northwestern group 
of the Bell companies, which position 
he resigned two years avo, being elect- 
ed chairman of the board of directors 
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BUSINESS OPPORTUNITIES 


News of Electrical Construction Projects in All Parts of the Country, Proposals Invited, Foreign 
Trade Openings and New Companies . 


EASTERN STATES. 


Portland, Me—The Cumberland 
County Power & Light Co. has dis- 
. posed of its property on East Com- 
mercial street to W. L. Blake & Co., 
which will utilize the site for indus- 
trial operations. 


Boston, Mass.— Electrical equip- 
ment, fixtures, etc.. will be installed 
in the new plant addition to be erected 
by the Hersey Manufacturing Co., 314 
West 2nd street, manufacturer ot 
coolers and other kindred equipment, 
to be one-story, 50 by 100 ft., and esti- 
mated to cost about $25.000. 


East Lee, Mass.—C. Wurtzbach and 
associates are planning the erection 
of a hydroelectric power plant on the 
Housatonic river, near East Lee. 


Newburyport, Mass.—The New- 
buryport Gas & Electric Co. has made 
application to the Department of Pub- 
lic Utilities for permission to issue 
bonds for $850,000, to be used for 
financing, expansion, etc. Arthur W. 
Wood is president. 


Oxford, Mass.—Electric equipment, 
refrigerating and cold storage appara- 
tus will be installed in the proposed 
new cold storage plant to be built at 
Oxford by A. G. Stanhope, 340 Main 
street, Worcester. The plant is esti- 
mated to cost about $40,000: ground 
will be broken in the spring. 


Pittsfield, Mass.— The Pittsfield 
Electric Co. has plans under way for 
the erection of an addition to its elec- 
tric power plant to cost about $125,- 
000. The Department of Pubhe Utili- 
ties recently granted permission to 
the company to issue bonds for this 
amount for the improvement. 


New Britain, Conn.—The power 
house at the woodworking plant of 
John Pinches & Son, 67 Church street, 
was damaged by fre Dec. 11. 


New Haven, Conn.—The United 
Illuminating Co., 128 Temple street, 
has awarded the masonry contract for 
the addition to its power house on 
Grand avenue, 65 by 80 ft. to C. W. 
Murdock, Inc.. 505 Grand avenue. The 
extension will cost about $60,000. 
James R. English is president. 

Binghamton, N. Y.—The Bingham- 
ton Light, Heat & Power: Co. has 
commenced the installation of new 
transformer equipment at its Johnson 
City statton. The new transformer 
bank will provide for increased load. 
The company is also making improve- 
ments in the boiler department at this 
station. 


Brooklyn, N. Y.—J. L. Hopkins & 
Co.. 477 Keap street, are taking bids 
for the erection of a one-story addi- 


tion to the power house at their drug 
works, to be 34 by 45 ft. 


Brooklyn, N. Y.—The Kings Coun- 
ty Lighting Co., 4802 New Utrecht 
avenue, has been granted permission 
hy the Public Service Commission to 
issue preferred stock to an amount 
of $2,000,000, the proceeds to be used 


for plant and system extensions and 
improvements. Ralph Elsman is pres- 
ident. 


Burdett, N. ¥Y.—The Village Com- 
mission has been granted permission 
by the Public Service Commission to 
install and operate a municipal elec- 
tric plant, securing power from the 
electric company operating at Wat- 
kins, over a transmission line extend- 
ing to Hector, N. Y. 


Glens Falls, N. Y.—The Parklap 
Construction Co. of New York City 
has a contract for the construction 
of a hydroelectric plant and dam at 
Sherman Island, Glens Falls. 


Johnson City, N. Y.—The city 
council has construction under way on 
a new electrically operated pumping 
station to be used for the waterworks 
system. Service will be furnished by 
the Binghamton Light, Heat & Power 
Co. The municipality is using central 
station service exclusively for the op- 
eration of all departments of the city 
waterworks. 


New York, N. Y.—John H. De- 
laney, Transit Construction Commis- 
sioner, has made application to the 
board of estimate for a city bond 
issue of $25,901,000, the proceeds to 
be used to carry on the construction 
of the municipal rapid transit lines 
during 1921, including the installation 


of electrical and mechanical equip- 
ment. 
New York, N. Y.—The Consoli- 


dated Ship Building Co.. 177th street, 
Morris Heights, has filed plans for 
the construction of a new power 
house at its works, 35 by 35 ft. 


New York, N. Y.—The United Elec- 
tric Light & Power Co., 130 East 15th 
street, plans the erection of a three- 
story substation at 115 West 27th 
street, to cost ahout $170,000. 


Utica, N. Y.—Electrical and me- 
chanical equipment will be installed 
in the new building to be erected at 
the plant of the Utica Valve & Fix- 
ture Co., Hubbell and Catherine 
streets, to replace the plant structure 
recently destroved by fire with loss 
estimated at $50,000. George H. Har- 
ris is head. 


Atlantic City, N. J.—The Atlantic 
City Tire & Rubber Co., 206 Humph- 
reys building, of which A. L. Pearce 
is president, will construct an electric 
power house in connection with its 
proposed new automobile tire manu- 
facturing plant at Virginia and Medi- 
terranean avenues, two-story, 60 by 
120 ft. and estimated to cost about 
$80,000. Samuel Headley, Guarantee 
Trust building, has the building con- 
tract. 


Bayonne, N. J.—The Safety Insu- 
lated Wire & Cable Co., Avenue A, 
has filed plans for the erection of a 
one story brick addition with im- 
provements in an existing building. 

Belvidere. N. J.—W. C. Albertson 
and S. L. Mershon have organized a 


-structed at Grand 


company to construct a new electric 
power plant in the vicinity of Foul 
Rift, on the Delaware river, with 
transmission lines to different points 
in this section. Fort, Hunt & Ship- 
man, 31 Clinton street, Newark, N. J., 
attorneys, are interested in the project. 


Bloomfield, N. J.—Scott & Bowne, 
80 Orange street, have plans under 
way for the erection of a new power 
plant at their local cod-liver oil fac- 
tory. An addition to the plant will 
also be constructed, the entire work 
being estimated to cost about $80,000. 


Dover, N. J.—The New Jersey 
Power & Light Co. has completed the 
construction of a new three-phase 
power line from its Mount Arlington 
substation to Succasunna and Kenvil, 
N. J., for power service at these places. 
A new transmission line has also been 
completed to the properties of the 
North Jersey Steel Co., at Beach 
Glen. 


Harrison, N. J.—The Edison Lamp 
Works of the General Electric Co. is 
having revised plans prepared for the 
construction of its proposed new four- 
story addition, 80 by 200 ft., on South 
street. John H. and Wilson C. Ely, 
Firemen’s building, Newark, are arch- 
itects. 


Jersey City, N. J.—The Wateree 
Electric Co., a New Jersey corpora- 
tion, has filed notice of increase in 
capital from $7,500,000 to $30,000,000. 


Long Branch, N. J.—The Board of 
Commissioners is arranging for the 
installation of a new garbage incin- 
erating plant, to be equipped with 
electrical machinery. The plant is es- 
timated to cost about $80,000. Clar- 
ence J. Housman ts mayor. 


New Brunswick, N. J.—Electrical 
and mechanical equipment, motors 
and refrigerating apparatus will be in- 
stalled in the new plant to be erected 
by the Arctic Ice Co. 56 French 
street. It will be three-story, 50 by 
100 ft., and is estimated to cost about 
$75,000. | 

Pennington, N. J.—The Board of 
Directors, Pennington Seminary, has 
had plans prepared for the erection 
of a new power house, in connection 
with a mechanical laundry plant at 
the institution. H. W. Caster, Stephen 
Girard building, Philadelphia, Pa., 1s 
architect. 


Ridgefield, N. J.—Electrical equip- 
ment, motors, etc., will be installed im 
the new two-story plant to be con- 
avenue and Hall 
street by the Continental Folding Pa- 
per Box Co.. 122 Washington avenue, 
Brooklyn. The factory will be two- 
story, 100 by 250 ft. 

Trenton, N. J.—Thomas & Betts, 
Inc., 63 Vesey street, New York, elec- 
trical contractor, a New Jersey cor- 
poration. has increased its capital 
from $300,000 to $600,000. 

Allentown, Pa.—jAn explosion at 
the plant..of the United \Gas (inprove- 
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ment Co., Dec. 11, caused a damage 
of about $15,000. The loss will be re- 
placed at once. 


Chester, Pa.—The Tilghman power 
plant of the Philadelphia & Suburban 
Gas & Electric Co., Philadelphia, was 
damaged by fire on Dec. 6. 

Donora, Pa.—The „American Steel 
& Wire Co. has had plans prepared 
for the erection of a new one-story 
power house at its local works. 


Erie, Pa.—The Burke Electric Co., 
Twelfth and Cranberry street, manu- 
facturer of motors, etc., has had plans 
prepared for the erection of a one- 
story addition to its plant, 37 by 110 
ft., to cost about $28,000. 


Harrisburg, Pa. — The Harrisburg 
Light & Power Co. has commenced 
the erection of a one-story addition, 37 
by 100 ft.. to its power house on 
Cedar street. 

Oil City, Pa.—A breakdown at the 
plant of the Citizens’ Light & Power 
Co. caused an interruption in service 
on Dec. 13. Repairs will be made in 
the plant and necessary improvements 
provided. 

Philadelphia, Pa.—The Department 
of City Transit, 1211 Chestnut street, 
will call for bids at once for 50 elec- 
trically-operated cars, to be used on 
the Frankford elevated railway line. 
William S. Twining is director. 


Philadelphia, Pa—The Standard 
Engineering Co., Thirtieth street, 
near Race street, has filed plans for 


the erection of a new one-story power 
house, 24 by 35 by 60 ft. 


Philadelphia, Pa.—The Thomas 
Potter’s Sons Co., Second and Erie 
streets, has taken out a permit to 
build an addition to the power house 
at its linoleum works, 


Reading, Pa.—The Metropolitan 
Edison Co. has arranged for a bond 
issue of $100,000, the proceeds to be 
used for plant extensions and better- 
ments. 


Reading, Pa.—The Topton Electric 
Light & Power Co. has increased its 
rates 2 cents per kw-hr., effective Dec. 
31, for all classes of service, including 
street lighting in the different com- 
munities served. 

Ridgeway, Pa—The Keystone Elec- 
tric Service Corp. has filed application 
with the Public Service Commission 
for permission to merge ten compa- 
nies in the Elk County district into 
one company of the name noted. 


Scranton, Pa—The Scranton Coal 
Co: has plans under way for the re- 
building of its power house and coal 
washery at Peckville, known as the 
Raymond Colliery, destroyed by fire 
Dec. 13 with loss estimated at about 
250,000, including machinery. 

Annapolis, Md.—The Bureau of 
Yards & Docks, Washington, D. C; 
has taken bids for the erection of a 
new powcr house and equipment at 
the local naval station. 

Baltimore, Md—The Ashburton 
Heating Co, has filed plans for the 
erection of a new one-story power 
house for general heating service at 
Ashburton avenue and the Western 
Marvland railroad line. 

Baltimore, Md. — The Superinten- 
dent of Lamps and Lighting, Room 
209 City Hall, will receive bids until 
ll a. m., Jan. 5, for a number of plain 
and ornamental iron lamp posts and 
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standards, for installation in_ different 
parts of the city. John J. Hanson is 
superintendent of lamps and lighting. 

Baltimore, Md.—The Washington, 
Baltimore & Annapolis Electric Rail- 
way Co. has taken title to property at 
Eutaw and Plum streets, to be used 
in connection with its local operations. 


Clarksville, Va.—The Roanoke Riv- 
er Development Co., Richmond, Va., 
has plans under way for the erection 
of a new hydroelectric power plant 
on the Roanoke river at Buggs Island, 
near Clarksville. 


Portsmouth, Va.—The City Com- 
mission has plans under way for the 
installation of a municipal electric 
plant. J. P. Jervey is city manager. 

Roanoke, Va.—The Norfolk & 
Western Railroad Co. has completed 
plans for the erection of its proposed 
new power plant at Radford, Va., to 
be about 60 by 90 ft. 


Clarksburg, W. Va.—The Mononga- 
hela Valley Traction Co. is planning 
for the erection of a new local sub- 
station, to be used in connection with 
the extension of its transmission lines 
from Hutchinson to Clarksburg. The 
line will operate at 66,000 volts. 

Grafton, W. Va.—The city council 
has plans under way for extensions 
and improvements in the local street- 
lighting system to cost about $12,000. 
S. T. Scanlon is engineer. 


Martinsburg, W. Va.—The Inter- 
woven Mills, Inc., has construction 
under way on a new local power plant, 
to be used in connection with its knit- 
ting mills in this section. The new 
station is estimated to cost about 
$100,000, including machinery. Head- 
quarters of the company are at New 
Brunswick, N. J. | 


Martinsburg, W. Va.—The Potomac 
Light & Power Co. has plans under 
way for the rebuilding of the switch- 
board department at its local plant, 
recently destroyed by fire with loss 
estimated at about $20,000. 


Greenville, N. C.—Citizens have ap- 
proved a bond issue of $65,000 for the 
installation of electric lighting equip- 
ment, in connection with waterworks 
improvements. 


Morganton, N. C. — The Catawba 
Valley Light & Power Co. is planning 
for the erection of a new hydroelectric 
power plant on Wilson creek, near 
Lenoir. 


Taen, N. C.—The Raleigh Tele- 
phone Co. has plans under way for 
the immediate rebuilding of its local 
exchange station, including switch- 
board, recently damaged by fire. 
Manchester, Ga.—The city council 
has approved a bond issue of $50,000 


to be used for the installation of a 


muniċipal electric power plant. 


NORTH CENTRAL STATES. 


Cincinnati, O.—The installatic- -€ 
a fourth generating unit is being vui- 
templated by the Cincinnati Gas & 
Electric Co., 114 West 6th stree VC. 


which C. D. Jones is president. nts 


Lima, O.—Bonds in the sum ot 
$180,000 have been authorized for the 
installation of a boulevard lighting 
system. Light posts will be erected 
at intervals of from 50 to 75 ft. around 
each of 25 blocks in the heart of the 
city. Lights will also be installed at 
intervals of 190 ft. on Market street 
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from Miller avenue to Cole street. 
and on Main street from the Erie 
railroad to Haller street. 

Grand Ledge, Mich.—The Consum- 
ers Power Co. is contemplating build- 
ing one or two dams during the com- 
ing season, either on the Manistee 
river or the Au Sable. 

Grand Rapids, Mich—The Prairie 
River Power Co. will build two reser- 
voir dams; one at the foot of Balsam 
lake, and one at the foot of Wolf lake 

Kalamazoo, Mich.—A program to 
extend the street lighting system has 
been compiled by City Manager Har. 
ry Freeman and will be presented to 
the city commission. 

Kinde, Mich.—The Central Light- 
ing & Power Co., Bad Axe, has plans 
under way to provide this village with 
electrical service. 


Reading, Mich—The power house 
of the Acme Chair Co. was destroyed 
by fire recently. The loss is estimated 
at $150,000, including equipment. 

Crown Point, Ind.—The board of 
directors of Crown Point hospital 
plans to construct a two-story power 
plant, 50 by 50 ft. J. N. Coleman, 
6257 St. Lawrence avenue, Chicago. 
is the architect. 

Decatur, Ind.—The city clerk will 
call for bids soon after Jan. 1 for the 
construction of a municipal power 
plant. 


Michigan City, Ind.—The Haskell & 
Barker Car Co. plans to erect a one- 
Story power plant and foundry addi- 
tion at an estimated cost of $80,000. 
Frank D. Chase, Inc., 845 North Mich- 
igan avenue, Chicago, is the architect. 

Mattoon, IlL—Mayor Clona has in- 
formed the council that he has under 
contemplation the installation of 3 
boulevard lighting system for the city, 
but that the city must own and oper- 
ate its own electric light plant, before 
such a system can be brought about. 

Prentice, IlL—The town will install 
an electric lighting system, electrical 
power for which will be generated at 

etersburg and furnished residents 
along the line as well as Prentice pa- 
trons. 


Oshkosh, Wis.—Bids will be re- 
ceived for an ornamental street light- 
ing system fo cost about $75,000. Wm. 
F. Porath is chairman of Board of 
Public Works. 


Peshtigo, Wis.—The Northern Pulp 
& Paper Co. plans to erect a power 

lant at Lakewood, Marinette county, 
in connection with its new pulp mill. 

he power equipment will include two 
850-hp. turbines and gevernors. Ad- 
dress A. A. Pamperin, general man- 
ager, Peshtigo. 

Duluth, Minn.—The city will instal) 
street lights on Vermillion road be- 
tween Lewis and Kenilworth avenues. 
Bert Farrell, commissioner of public 
works, is in charge. 

Grand Rapids, Minn.—The Grand 
Marais Light & Power Co. has been 
Organized with a capital of $25,000. 
Charles V. McCoy, 1819 Wallace ave- 
nue, Duluth, is interested. 

Kiester, Minn.—A special election 
will be held to decide on building an 
electric light plant. G. M. Olenmeyer 
is city clerk. 

Milaca, Minn.—W. E. Skinner, en- 
gineer, 3241 Aldrich avenue, south, has 
prepared plans for changing the elec- 


erty 
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tric service from direct to alternating 
current. Additional unit and new gen- 
erator will be installed. 

Owatonna, Minn.—The question of 
issuing $475,000 in bonds for the erec- 
tion of a municipal light, power, gas 


and heating plant will be voted on Jan. | 


10th. 


Rosewood, Minn.—The commission 
will install an electric lighting system 
at this place. A. S. Holm is one of 
the members of the commission. 


Sauk Center, Minn.—For the pur- 
pose of improving the present lighting 
system, an election will be held to vote 
on a $15,000 bond issue. J. F. Cooper 
is city clerk. 

Bouton, Ia.—The People’s Electric 
Light & Power Co. has been organized 
with a capital of $20,000 for the pur- 
pose of supplying electrical energy 
from the high tension line, to the 
stockholders of this corporation. B. 
Kleckner is president. 


Conrad, Ia.—The Conrad Commer- 
cial club is making plans tor the in- 
stallation of a street lighting system 
at this place. 


Kansas City, Mo.—A contract has 
been let for the installation of a “white 
way” on Baltimore avenue from 12th 
street to Southwest boulevard. Al- 
derman Joseph A. Boppart will super- 
vise the arrangements. 


St. Joseph, Mo.—The members of 
the city council and W. K. Seitz, city 
engineer, are investigating the possi- 
bilities of securing electric current 
from Kansas City for light and pow- 
er here. The cost of a line direct to 
St. Joseph is estimated at $500,000. 
Ernest M. Lindsay is president of the 
council. 

St. Louis, Mo.— Bids will be received 
Jan. 1 by the Chester Iron & Foun- 
dry Co., 7000 Vulcan street, of which 
E. A. Linnis ts secretary, for the erec- 
tion of a foundry and power plant. 
The cost is estimated at $30,000. L. 
Haeger is architect. 


Milford, Neb.—An ornamental street 
lighting system will be installed in 
the North Thirteenth boulevard dis: 
trict. R. M. Sneckenberger is city en- 
gineer. 

Milford, Neb.— Koenig, Hollister & 
Co., engineers, 401 Bankers’ Life 
building, Lincoln, have prepared plans 
for additions and improvements to the 
hydroelectric plant of the Nebraska 
Corn Mills. 

. Oldham. S. D.—At a special election, 
bonds in the sum of $25,000 were vot- 
ed for improving the electric lighting 
system. l 


SOUTH CENTRAL STATES. 


Carrollton, Ky.—Bids will be re- 
ceived Dec. 20 for improvements to 
the electric power plant and water 
works, The cost is estimated at $12,- 
000. | 

Millington, Tenn.— Bonds in the sny 
of $20,000 have been authorized 1u 
the erection ‘of an electric light and 
power plant. E 7a 

Tuscaloosa, Ala.—The Alab: a 
Home for the Feeble-Minded is pre- 
paring plans for a power house. Ad- 
dress C. B. Verner, chairman of the 
building committee. 


-~ Jackson, Miss.—The erection of a 


ower house at the sanitarium here 
is being contemplated by the Missis- 


ð Pasadena, 
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sippi State Board of Health. B. 
Price, 1420 Jefferson Bank building, 
Birmingham, Ala., is architect. 

Little Rock, Ark—The Arkansas 
Hydroelectric Developing Co. has in- 
creased its capital stock to $3,000,000 
and will build two dams on the Little 
Red river. 

Bonham, Tex.—An election will be 
held to vote on the question of a bond 
issue for the erection of a municipal 
light and power plant. The mayor is 
in charge. 

Dallas, Tex.—The Dallas Power & 
Light Co. will expend $175,000 for im- 
provements to its plant. E. W. Davis 
is general manager. 

Fort Worth, Tex.—The Fort Worth 

Light & Power Co. contemplates en- 
larging its plant: 
“ Jewett, Tex.—The Jewett Electric 
light plant owned by J. A. Darn and 
W. N. Martin was recently damaged 
by fire, will be rebuilt at once. 

Pecos, Tex.—The Pecos Power & 
Ice Co. has been incorporated with a 
capital of $50,000. The incorporators 
are J. W. Crowdus, M. E. Neiderkorn 
and M. E. Crowdus, all of Texas. 


Sweetwater, Tex.—At a joint meet- 
ing of the city council and business 
men of Sweetwater it was decided to 
build a municipal electric light and 
power plant. Bonds will be issued for 
this purpose. i 


WESTERN STATES. 


Salt Lake City, Utah.—Bids will be 
received Dec. 28 for furnishing and 
erecting 6.6 ampere arc lamps and or- 
namental castings over present trolley 
poles in lighting district No. 6, State 
street, South Temple to Fourth South 
street. 

Spokane, Wash.—R. R. McCabe has 
filed an application for a franchise for 
a pole line to supply heat and power 
along the Charman road and the Sun- 
set Poultry Farms. 

Spokane, Wash.—The Washington 
Water Power Co. is planning to de- 
velop a hydraulic electric plant with a 
capacity of 14,000 hp. on the Spokane 
river between Howard and Washing- 
ton streets. Work on the plant will 
start this winter, so as to have the 
plant in readiness by next fall. D. L. 
Huntington is president. 

Portland, Ore.—Bids will be received 
for lighting the streets, public places 
and municipal buildings of the city. 
The city council is now authorized to 
enter into contracts for street lighting 
for five years. The contract for street 
lighting is now held by the Portland 
Railway Light & Power Co. 

Georgetown, Cal.—The installation 
of an electric lighting system is being 
contemplated by the city officials. G. 
G. DeVore is in charge. 

Oroville, Cal—The Great Western 
Power Co., 14 Sansome street, San 


mFrancisco,. will soon start work on the 
| construction of a hydroelectric plant, 


to cost about $6,000,000. 
Cal.—Plans are being 
made by the city water department to 
install electrical equipment in the 
steam plant at the Copelin wells. 
San Bernardino, Cal—An electric 
power plant will be erected by Riv- 
erside, Redlands and San Bernardino. 
G. S. Hinckley of Redlands, city en- 
gineer, will prepare thé plans. 
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San Francisco, Cal.—The Federal 
Telegraph Co., Hobart building, plans 
to erect four wireless plants at an es- 
timated cost of $500,000. The stations 
will be located in the vicinity of Port- 
land, Ore., San Diego, Palo Alto and 
Los Angeles, Cal. 


INCORPORATIONS. 


Newark, N. J.—Ethcient Electric 
Protection Co. Capital, $50,000. To 
manufacture electrical products. In- 
corporators: Harry Dvorken, 86 Jef- 
ferson street, Frank Silken and oth- 
ers. 

New York, N. Y.—Bilt-Well Light- 
ing Fixture Co. Capital, $25,000. To 
manufacture electrical fixtures, etc. 
Incorporators: H. J. Glassberg, 87 
Manhattan street, J. Glassberg and 
others. 

New Haven, Conn.—New England 
Electrical Appliance Co. Capital, $25,- 
000. To manufacture electrical sup- 
plies. Incorporators: Jacob Kaczer, 
F. and A. I. Lapides, 19 Cottage 
street. 

Rochester, N. Y.—Ogden R. Adams 
Co. Capital, $125,000. To manufac- 
ture electrical and mechanical ma- 
chinery. Incorporators: C. E. Kin- 
ney, T. E. Mason, and O. R. Adams, 
Rochester. 

Yonkers, N. Y.—Westchester Elec- 
tric Appliance Co. Capital, $10,000. 
To manufacture electrical supplies and 
equipment. Incorporators: G. W. 
Dewitt, R. N. Lindgren and G. Rob- 
ins, Yonkers. 

New York, N. Y. — Quincy & 
Schroeder. Capital, $55.000. To man- 
ufacture electrical motors and parts. 
Incorporators: R. B. Quincy, J. R. 
Courtney and E. C. Schroeder, 62 
East 34th street. 

Greenville, N. C.—Greenville Stor- 
age Battery Co. Capital, $50,000. To 
manufacture storage batteries and oth- 
er electrical equipment. Incorpora- 
tors: J. K. Proctor. W. G. Downing, 
W. T. Bryan and others. 


East Orange, N. J.—Tiffany Elec- 
tric Co. Capital. $30,000. To manu- 
facture electrical. specialties. Incor- 
porators: Harold Brangs, Walter A. 
Morton, E. H. Tittany, 422 North 
Walnut street, and others. 


Newark, N. J.—F. H. Allen & Co. 


Capital, $125,000. To manufacture 
electrically operated elevators and 
parts. Incorporators: Franklin H. 


Allen, East Orange: John W. Beck 
and James H. Ward, Jr., Newark. 


Toronto, Ont.—All-Weld Co., Ltd. 
Capital, $40,000. To manufacture elec- 
tric welding machines, etc. Incor- 
porators: George E. Fax, 122 Laugh- 
ton avenue, Toronto, Can.; James E. 
Ferguson, F. W. Allen and others. 


New York, N. Y.—Beregh Manufac- 
turing Corp. Capital, $20,000. To en- 
gage as electrical engineers and man- 
ufacture electrical products. Incor- 
porators: J. J. Donovan, F. W. Saltz- 
sieder and T. J. Beregh, 461 Eighth 
avenue. 

Lewisburg, W. Va.—J. C. Boggs 
Motor & Light Co. Capital, $50,000. 
To manufacture electrical motors and 
lighting equipment. Incorporators: 
W. A. Charleston. Hinton, W. Va.; 
T. C. Boggs and John A. Littlepage, 
Lewisburg. 
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Comment on the Financial Outlook in the Electrical Industry, New Securities, Reports of 
Earnings, Dividends and Utility Stocks 


Tennessee Railway, Light & Power 
Co. and Subsidiaries. 


1920. 1919. 

October gross ........$ 558,248 $ 467,507 
Net after taxes ...... 153,997 141,243 
Surplus after charges 25,084 12,478 
Twelve months’ gross 6,319,519 5,593,495 
Net after taxes ...... 21 38.678 2,106,488 
Surplus after charges 59,788 680,534 
United Light & Railways Co. and 
i Subsidiaries. 


The earnings statement of the United 
Light & Railways Co. and its subsidiaries 
for the 12 months ended Sept. 30, 1920, is 
as follows: 


1920. 1919, 
Gross earnings .....$11,645,579 $9,846,412 
Net after taxes ..... 3,261,968 2,898,652 
Surplus after fixed 
charges ...esssss.o. 1,414,405 1,116,212 
Surplus after preferred 
dividends .......... 811,141 510,248 


Arkansas Valley Railway Light & 


Power Co. 


The net earnings of the Arkansas Val- 
ley Railway Light & Power Co. for the 
year enced Oct. 31 were $599,366, an in- 
crease of 9.8%. over the previous twelve 
months’ period, and an increase of $7238 
over the net for the year ended Sept. 30. 
October gross and net comparative figures 
are as follows: 


1920. 1919. 
October gross earn- 

[TLS osc oe oS ......$ 162,407 $ 131,273 
Net earnings ........ 51,288 44,051 
Twelve months’ ended 

Oct. 351— 


4;ross earnings ....... 1,817,386 1,534,530 


Net earnings ......... 599,366 545,828 
Cumberland County Power & Light 
Co. 

1920. 1919. 
September gross .....$ 270,660 $ 250.318 
Net after taxes ..... 96,306 95,391 
Surplus after charges 40,544 39,780 
Twelve months’ gross 3,942,703 2,836,763 
Net after taxes ..... 1,040,596 833,871 
Surplus after charges 373,238 113,66 


United Gas & Electric Corp. 


1920. 1919. 
October gross ..... .. $1,062,502 $ 900,858 
Net after taxes ...... 289,219 324,120 
Total income ........ 291,269 326,562 
Surplus after fixed 
Charges sede be cca kes 131,098 173,217 
Twelve months’ gross.12.015,988 10,115,002 
Net after taxes ..... 3,925,261 3,432,881 
Total Income ........ 3,913,208 3,465,492 
Surplus after fixed 
charges ..... eaea 2,077,401 1,835,834 
Metropolitan Edison Co. 
1920. 1919. 
October gross ....... $ 273.474 $ 206,666 
Net after taxeS ...... 68,191 69,414 


Nevada-California Electric Corp. 


1920. 1919 
September gross ..$ 291,191 $ 220,412 
Net after taxes ..... 173,708 1245 600 
‘Total income ........ li TDN 126 199 
Surplus after charges 89,649 44.494 
Nine months’ gross .. 2.577.552 1,090,746 
Net after taxes ..... 1,254,265 1.107 379 
Total income .... L207, 971 1,105.737 
Surplus after charges $66,322 444,199 


Great Western Power System. 


1920, 3919. 
October gross ....... 670,379 $ 420,450 
Net after taxes ...... 309,068 245,339 
Surplus after fixed 
CHATECS. Vor 048222485 133.041 98,158 


Twelve months’ gross 6.210 118 5,224,303 


Net after taxes ...... 3,081,679 3,055,220 
Surplus after fixed oe . 
CNUIEGS. ¢46 540655045 1,475,796 1.439.350 


Republic Railway & Light Co. and 
Subsidiaries. 
1920. 1919. 
October gross .......$ 730,761 $ 497,446 
Net after taxes ...... 124,544 105, 869 
Total income ......... 140,721 126,633 l 
Surplus after charges 18,348 12,183 
Twelve months’ gross 8,018,965 5,992,578 
Net after taxes ...... 1,739,985 1,424,332 
Total income ........ 1,938,141 1,698,414 
Surplus after charges 484,524 335,867 
Consumers Power Co. and Michigan 
Light Co. 
1920. 1919. 

October gros3 ........ $1,242,914 $1,016,947 
Net earnings ........ 458,452 413,270 
Surplus after fixed 

charges ....s...scss 220,108 208,061 
Balance after preferred 

dividends .......... 153,677 143,788 
Ten months’ gross...11,554,366 9,161,805 . 
Net earnings ........ 006,121 4,000,910 
Surplus after fixed 

charges essre 1,572,605 1,881,458 
Balance after preferred 

dividends .......... 924,523 1,239,424 


Pennsylvania Utilities System. 


1920. 1919. 
October gross .......$ 217,471 $ 169,204 
Net after taxes ...... 56,502 48,840 
General Gas & Electric Co. Sub- 

sidiaries. 

1920. 1919. 
October gross ........$1,046,019 $ 834,083 
Net after taxes ...... 204,929 233,704 
Twelve months’ gross.10,.935,202 8,875,430 
Net after taxes ...... 2,383,020 2,610,462 


Galveston-Houston Electric Co. 


1920. 1919. 
October gross ........$ 353,234 $ 254,514 
Net earnings ........ 115,486 51,792 
Surplus after charges 80,214 16,633 


Twelve months’ gross 3,670,494 3,054,664 
Net earnings 1,063,328 T! 
Surnlus after charges 641,279 416.836 


ero ee eve 


Commonwealth Power, Railway & 
Light Co. 
1920. 1919. 

October gross ......+-$2,102,796 $2,289,807 
Net after taxes ...... 862,809 $13,113 
Surplus after fixed . : 

ChargeS ....ceceseeee 117,639 218,878 
Balance after preferred 

dividends .......... 27,874 129,113 
Ten months’ gross...25,535, 042 20,929,618 
Net after ence roe 8,576, 345 8,586,629 
Surplus after x 

changes see Sts, Rae ere .. 1,267,570 1,777,246 
Balance after preferred 

dividends ......... . 369,920 879,596 


Fixed charges includes dividends on 
outstanding preferred stock of constituent 
companies in addition to taxes and in- 
terest. 


Puget Sound Power & Light Co. 


1920. i a 

October 88 .......9 881, 636 772,89 
Net eavatnte Gata .. 388,866 279,67 
Surplus after charges 228, 885 131,964 

Dividends. 

Pay- 

Term. Rate. able. 

Am. Gas & El. com.... Q. 2.59% Jan. 2 
Am, Gas & El. com...Stk. 2% Jan. 2 
Am. Gas & El. pf...... Q. 1.50% Feb. 1 
Am. Pr. & Lt. DE pesos 3: 1.50% Jan. 3 
Ash. Pr. & Lt. pf...... Q. 1.75% Jan. 3 
Carol. Pr. & Lt. pf. ... Q. 1.75% Jan. 3 
Cities Serv. com.......Mo. 50% Feb. 1 
Cities Serv. com......Stk. 1.25% Feb. 1 
Cities Serv. pf........ .Mo. .50% Feb. 1 
Cities Serv. P “B’.. Mo. 50% Feb. 1 
Colum. El. pf.........- S.A. $3.00 Jan. 3 
Det. Edison ....... ee 3 2% Jan. 15 
Duquesne Lt. pf........ Q. 1.75% Feb. 1 
E. Tex El. com...... .. Q. $2.00 Jan. 3 
Tex. El. plesk seeds S.A. $3.00 Jan. 3 

7 Paso El.......-eee0. S.A. 3% Jan. 10 
Kan. Gas & El. pf..... Q. 1.75% Jan. 3 
Kaministiquia pb ... Stk. 13.50% Dec. 23 
Monongahela V. Tr. pf. Q. 37.06c Jan. 8 
Northwestern Pr. pf..S.A. 3% Jan. 1 
Pa. Cent. Lt. & Pr. i Q.  _80c Jan. 1 
Utah Pr. & Lt. pf.. - 1.755 Jan 3 
West Penn. Pr. pf TIER 1.75% Feb. 1 
W. Penn. Tr.& W. Pr. pf. Q. 1.50% Feb. 15 


WEEKLY COMPARISONS OF CLOSING- BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 
Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 


Div. rate. Bid Bid | 

Fublic Utilities— Percent. Dec.14. Dec. 21. 
Adirondack Flectric Power of Glens Falls. common.............. 6 11 11 
Adirondack Electric Power of Glens Falls. preferred............. 6 ‘2 70 
Aimerican Gas & lectrice of New York, common............0.05 i 96 93 
American Gas & Electric of New York, preferred..............5 6 34 3 
American Light & Traction of New York, common.............. as 105 90 
American Light & Traction of New York, preferred............. 6 ran 16 
American Power & Light of New York, common...........6...-. 4 46 4o 
American Power & Light of New York, preferred............... 6 60 58 
American Public Utilities of Grand Rapids, common............ ss 6 6 
American Public Utilities of Grand Rapids. preferred........... 7 17 1s 
American Telephone & Telegraph of New York ...........200065 ue 98 96 
American Water Works & Elec. of New York, common......... a 114 1 
American Water Works & Elec. of New York, particip.......... 7 5 4 
American Water Works & Elec. of New York, 1st preferred.... a 38 36 
Appalachian Power, COMMON 3s is sas kekwies eras and eae eas Gee ew eas oe 2 - 
Appalachian Power, preferred... .. cc. ccc eee cee tence 16 iis 
Cities Service of New York, common............020ceeeeeeees +extra 258 250 
Cities Service of New York, preferred. ..... 0. ce ccc cee ee eee eee 6314 63 
Commonwealth Edison of Chicago ......... 0. cece ee ee tte ee 8 100 101 
Comm. Power, Railway & Light of Jackson, common............ n7 9 
Comm. Power, Railway & Light of Jackson, preferred........... 6 32 31 
Federal Light & Traction of New York, common................ Pa 514 5 
Federal Light & Traction af New York, preferred............... R 45 43 
Northern States Power of Chicago, common.............008000, . 3S 34 
Northern States Power of Chicago, preferred................ ex.div.7 75 19 
Pacific Gas & Electric of San Francisco, common ..........+.... ae 47 40 
Public Service of Northern Illinois, Chicago, common............ A 60 58 
Public Service of Northern Illinois, Chicago, preferred. .......... 6 79 S 
Standard Gas & Electrice of Chicago, common.......c eee eee ee eee ae 10 9 
Standard Gas & Electric of Chicago, preferred...........0.-00.0. R 32 30 
Tennessee Railway, Light & Power of Chattanooga, common... fe ‘2 
Tennessee Railway, ac & Power of Chattanooga, preferred... 6 2 11% 
Western Power of San Francisco, common ......0.cceee tenet nee : 19 18 
Western Union Tele ‘graph of New YorK .......ce cece eee eens extra g6 83 

Incdustrials— 
Electric Storage Battery of Philadelphia. common ............. 4 97 ak 
General Electrice of Schenectady oo... ccc cee ccc eee cee cece tence S 120 11% 
Westinghouse Electric & Mtg. of Pittsburgh. common .......... 7 2 - 
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